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Editorial introduction

The Language and Poetics of Machines

Pan Deng! and Kevin Liggieri® (1<)
! Shenzhen University, 3688, Nanhai Avenue, Nanshan District, Shenzhen, 518000, China
2 Darmstadt Technical University, Institut fiir Geschichte, Landwehrstr. 50a, Darmstadt, 64293 Germany

Kevin.Liggieri@tu-darmstadt.de

Abstract

The intelligibility of mechanical processes lends a peculiar expressive power to the machine. It is
manifested throughout the history of human culture from Heron of Alexandria to La Mettric and
contemporary conceptions of cellular machines. The machines of Karl Marx, Ernst Kapp, Eduard Jan
Dijktserhuis, or Lewis Mumford reflect the development of Western thought, while the perpetuum mobile
or the soft machines of nanotechnology represent unattainable dreams of reason. And then there are the
machines of Jean Tinguely, Tomi Ungerer, or Rube Goldberg that whimsically undermine the notions that
machines need to be useful. All of this may refer to a compositional grammar of mechanical elements which
was proposed by Christopher Polhem in the 16th century and elaborated 300 years later, e.g., by Franz
Reuleaux or Carl Bach, and subsequently reflected by Anson Rabinbach or Georges Canguilhem.
However, the language of machines and machine language is never free of power relations, especially in
the 20th century. Machine language partly reflects and stabilizes topographical and gendered differences.
This special issue gathers several key works to explore the theme of “Machines and Language.” We
examine this topic through three dimensions: gender, capital, and culture. Our goal is to investigate the
ongoing tension between technological discourse and humanistic thought. By viewing the machine through
the prism of language, we reveal a complex spectrum of power, desire, and meaning.
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Penakropckast 3ameTka

SI3BIK M1 MODTUKA MAIIIUH

Ian Jlenr ! u Kesun JInmxepu® (D<)
' Vausepcuter Lsapwions, npocnekt Hanpxait, 3688, paiion Hanpmans, I>apwkoHE, 518000, Kurait
2 [lapMINTaaCKHi TEXHUIECKAN yHUBEPCUTET, MHCTUTYT ucTopun, JlamasepeTp. 50a, 64293 [apmmiranr,
I'epmanus

Kevin.Liggieri@tu-darmstadt.de

AHHOTANUA

[ToHATHOCTP MEXaHMYECKHX MPOLECCOB MNPHUAAET MaIIMHE OCOOYI0 BBIpasuTeNbHyl0 cuiay. OHa
MIPOSIBIISICTCS HA MPOTSHKEHUH BCEH MCTOPUM YEIOBEUECKOM KYJIbTYpHI, OT I 'epoHa AJIeKCaHAPUHCKOTO A0
JlameTpu U COBpEMEHHBIX KOHIIENIMI KJIeTOYHbIX MamuH. Mamuuel Kapma Mapkca, OpHera Kanma,
Onyapna Sna [eiikcrepxéiica wiun JIibtonca Mamdopa oTpakaroT pa3BUTHE 3aMaHOMN MBICIIH, B TO BpeMs
KaK BEUHBI IBUTATENb WX “MsITKHe” MaIllnHBl HAHOTEXHOJIOTHI — HEJIOCTHKUMbIE MeUThI pasyma. Kpome
TOrO, cymecTBytoT MainHbl JKana Tourau, Tomu YHrepepa unu Pyba ['ongdepra, koTopblie npu4yaanBo
MOAPBIBAIOT MPEACTABICHUS O TOM, YTO MAIIMHBI JJOJDKHBI OBITH MOJE3HBIMHU. Bce 3T0 MOXKET OTHOCHTHCS
K KOMIIO3UIIMOHHOW TpaMMaTHKe MEXaHWYEeCKUX 3JIEMEHTOB, KoTopas Oblia mpeanoxeHa Kpucropepom
IMomxemom B 16 Beke u pazpaborana 300 rogamu mo3xe, Harpumep, Opannem Pemo u Kapnom baxowm, u
BIIOCJIC/ICTBUN OTpaskeHa OHCOHOM PabmnOaxom n JKopkem Kanrmmemom. OnmHako s3bIK MalinH W
MAIIMHHBIN SI3BIK HUKOTJ]a HE CBOOOJHBI OT BIIACTHBIX OTHOMICHHH, 0coOeHHO B XX Beke. MaImHHBIH
A3bIK YaCTHYHO OTpPaKaeT W CTaOMIM3HMpyeT Tomorpaguyeckue W TEHAEpHbIe pasnnyusi. B stom
CHEeIIMATbHOM BBIITYCKEe COOpPaHBI HECKOJBKO KIIFOUEBBIX paboT, pacKPBIBAIOIIKX TeMy “MalIiuHbl U S36IK”.
Ms1 paccmaTpuBaeM 3Ty T€My B TpEX H3MEPEHMAX: TEHAEp, KamuTal M KyinbTrypa. Hama nens —
HCCIIEI0BaTh MPOJIOJDKAIOIIEECs HaPSKEHNE MEXIY TEXHOJIOTHUECKUM AUCKYPCOM M TYMAaHHCTHYECKON
MBICITBIO. PaccMarpuBas MamMHy dYepe3 MPHU3MY S3bIKa, MBI PAcKphIBA€M CIIOKHBIH CIIEKTp BIACTH,
JKeJIAaHUS U CMBICTIA.

KuroueBsle caoBa: fA3bik; [lostuka; Mamunsr; ['ennep; Kanuran; Kynerypa

Juas uurtuposanmsi: Deng, P., & Liggieri, K. The Language and Poetics of Machines // Technology and
Language. 2025. Ne 6(3). P. 1-9. https://doi.org/10.48417/technolang.2025.03.01
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The intelligibility of mechanical processes lends a peculiar expressive power to the
machine. It is manifested throughout the history of human culture from Heron of
Alexandria to La Mettrie and contemporary conceptions of cellular machines. The
machines of Karl Marx, Ernst Kapp, Eduard Jan Dijktserhuis, or Lewis Mumford reflect
the development of Western thought, while the perpetuum mobile or the soft machines of
nanotechnology represent unattainable dreams of reason. And then there are the machines
of Jean Tinguely, Tomi Ungerer, or Rube Goldberg that whimsically undermine the
notions that machines need to be useful. All of this may refer to a compositional grammar
of mechanical elements which was elaborated in the 19th century, e.g., by Franz Reuleaux
or Carl Bach, and subsequently reflected by Anson Rabinbach or Georges Canguilhem.
However, the language of machines and machine language is never free of power
relations, especially in the 20th century. Machine language partly reflects and stabilizes
topographical and gendered differences.

It should be noted that in the 20th century, machine thinking was mostly reduced to
language and not physicality. Unlike the courtly automatons of the 18th century and the
work machines of the 19th century, it is no longer a question of whether the machine
looks human or moves like a human (performs work). Material form plays no role in
modern large language models and Al applications.

Thus, our access to modern machines is also predominantly linguistic. We teach
machines to communicate and think through language. With the help of the imperative
and procedural programming language C, for example, universality, simplicity, and
transferability (performance and portability) could be achieved to a new degree. Due to
the easy compilability of the source code and the smooth and fast execution of the
program code, the language was as popular with programmers of earlier personal
computers as it is with the current “Internet of Things” or in robotics. To this day, the C
programming language has made it possible to network devices and design a technical
“environment” that extends into our living rooms. The language used today in
smartphones, emails, chats, blogs, social media, and even scientific publications was
generated by computer codes. Although today's computer language appears, in form and
function, to be part of face-to-face communication or written on paper, invisible processes
of encoding and decoding take place behind the anthropophilic interface. In the
assignment of programming commands, letters, and compilations, humans as writers and
readers are left out.

Machine language shapes therefore our actions and our world. But language is also
always diverse, it can mechanically endorse but also criticize mechanized human models
and world models (e.g. in the form of poetry).

In the technical discourse, literature offers the experimental possibility of showing,
just how abstract and artificial assumed distinctions (man-machine, organism-
technology, man-woman) are. Alongside a hard deconstruction of the sciences, the
cultural narrative of mechanization in literature offers a conceptual and ontological
subversion, whose reception can stimulate its readers to think further as well as to reflect
critically on traditional concepts such as ‘human, ‘gender’, ‘life’. The fragile conditions
of the human individual’s identity are thus revealed. This discursive relationship can only
be described in relations, as the scholar of communication, Vilem Flusser (1989), points
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out: “we have to work out an anthropology that regards man as a knot, the point at which
several fields traverse each other.” (p. 52). This knot should not only be seen in terms of
neurological data, but also epistemologically. The human being stands between
anthropological, human-scientific, biotechnological, and informational networks of
knowledge that condition one another, constitute one another, provoke one another, and
subvert one another.

So language themself can be understood as technologies and “machines”. So, for
example, Deleuze and Guattari (1980/2005) treat books as “abstract machines” that can
join with other books to produce “machinic assemblages” (p. 4). This notion of a
technologization of books (bibliotechnics) as a medium in itself must remain a
suggestion, and will not be further explored here.!

This special issue gathers several key works to explore the theme of “Machines and
Language.” We examine this topic through three dimensions: gender, capital, and culture.
Our goal is to investigate the ongoing tension between technological discourse and
humanistic thought. By viewing the machine through the prism of language, we reveal a
complex spectrum of power, desire, and meaning.

The first dimension is gender. Here, technology and its language are never neutral.
In their contribution The Gendered Language of Technology, Kevin Liggieri and Laura
Kurz reveal the hidden and profound power dynamics at play. Through a historical study
of the education sector from the 1950s to the 1980s, they show that technical language
itself is a gendered “apparatus” (dispositif). Concepts such as “the machine is a male
domain” and the binary of “hard” versus “soft” sciences created social biases. These
biases not only promoted the idea that "women are not good at technology" but also
systematically excluded non-male subjects from the field through curriculum design and
media discourse. Liggieri's and Kurz’s research warns us that the roots of the digital
gender gap lie deep within language. Language does not just describe reality; it constructs
it. When we discuss "machines," terms that seem objective are often already embedded
with historical and social gender attributes. This process reinforces existing power
structures. Therefore, promoting gender equality in technology requires a profound
revolution in “language awareness.” We must deconstruct biased terms and create more
inclusive narratives.

The second dimension is capital. If gendered language sets invisible boundaries for
the user, then the logic of capital gives the machine itself a contradictory fate. In their
paper The Dialectics of Labour, Machinery and Capital, Fugong Zhang and Yuanzhao
Wang use Marx's insights to analyze the core conflict of the machine under capitalism. It
begins with "Beckmann's dilemma": the paradox that machines can both liberate labor
and harm workers' interests. The authors argue that the conflict between workers and
machines does not come from the machine's technical nature. Instead, it is a result of its
"capitalist application." Driven by capital, the machine is transformed from a tool of
potential liberation into a means of exploitation. It becomes a "competitor" to the worker

! Donna Haraway (1991) also undertakes the mechanization of text and language, since, for her, cyborgs
can represent “text, machine, body and metaphor” (p. 212). What humans have in common with writing is
that they can be copied by means of modern biotechnology: in the beginning was the copy (see Haraway,
1999).
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and creates a surplus population to drive down wages. The core contribution of this
research is its strict separation of the "machine itself" from its “capitalist application.”
This challenges the myth of technological determinism. It proves that the "dual nature"
of technology is not inherent to technology itself. Rather, it lies in the specific social
relations behind it. Thus, any discussion of ethics in the age of Al will remain superficial
if it ignores a critical examination of the logic of capital.

The third dimension is culture. Beyond the shaping of gender identity and the logic
of capital, what role does the machine play in the broader cultural landscape? How does
it change our artistic perception, philosophical thought, and even our understanding of
meaning itself?

Alexander V. Markov and Anna M. Sosnovskaya, in The Language of Machines
from Baroque Automata to Digital Hybrids: The Poetics of Technological Evolution,
provide a grand theoretical framework for understanding the machine's cultural attributes.
They define the machine as a non-neutral “dark object,” a node forming “alliances” with
other things, a “hyperobject” that embodies the spirit of an era, and a system with its own
internal logic and "language." Their foundational article argues that machines do not
simply reflect our psychology; they have become “accomplices” in producing new
systems of knowledge (Markov & Sosnovskaya, 2025).

This “accomplice” relationship is evident in history and the present. The research
by Pavel Kotelnikov and Sergei Kurakov on the scientific restoration of Franz Reuleaux’s
collection of mechanisms is more than an act of heritage preservation; it is a dialogue
with history. Reuleaux pioneered the description of mechanical elements in an abstract
language of “geometric constraints.” These century-old models are a solid epic of
“machine linguistics.” Repairing them allows this pre-digital technical language of order,
motion, and logic to resonate again today (Kotelnikov & Kurakov, 2025).

Turning to the arts of the early 20th century, Victoria Lobatyuk's (2025) Avantgarde
Machines: On the Integration of Technology and Art describes how Russian avant-garde
artists worshipped technology. For the Constructivists and Futurists, the gears and sounds
of machines were not cold industrial noise. They were inspiring notes for a new era's
symphony. Technology became a new artistic language—a sacred force for reorganizing
society and creating a new aesthetic, giving the material world a unique theatricality and
a poetic soul.

And so we must face the ultimate question: When machines create on their own,
where does the meaning of their “language” come from? In his paper Electronic Fuji and
Artificial Intelligence Creation — How is the study of machine poetics possible? Liang Shi
offers an insightful analogy (Shi, 2025). He compares Al creations to ancient Chinese
“spirit writing” ($£4L, fu ji). Fa jiis a traditional Chinese and East Asian divination
practice where participants summon spirits or deities through rituals. The spirits then
“possess” the participants to write messages. So Al creation and Fuji produce text without
a conscious creator. Yet both require external forces (a temple or a tech platform) for
interpretation and are given a kind of transcendent authority. This comparison reveals a
profound point: the meaning in machine creation may not come from the machine's own
mind. Instead, it is constructed through human interpretation and interaction. The “poetics”
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of the machine is essentially a projection of human fears about losing subjectivity and our
deep desire for meaning.

A poetic text completes this special issue. Lars Gustafsson’s The Machines — Poem
and Comment (Gustafsson, 2025). The poem offers a philosophical provocation by
intimating a mechanistic worldview that appears to involve four core theses: first, that
grammar itself is a machine; second, that humans and machines jointly participate in a
mechanical existence that simulates life; third, that this symbiotic relationship does not
keep any secrets; and fourth, that this “secretless” community offers a peculiar
consolation. One might say that all the papers in this special issue revolve around these
theses. Three contemporary philosophical interpretations explore the poem in different
ways. One traces the evolution and reconstructs Gustafsson’s implicit argument (Gammel,
2025). Another challenges his views from the perspective of critical hermeneutics (Liu,
2025). The third provides a historical echo, using it to examine the crisis we currently
face with Artificial Intelligence (Al) (Vida, 2025).

All three critical essays first acknowledge the common foundation of Gustafsson’s
thought. This foundation is his mechanistic definition of the nature of language.
Gustafsson drew on the theories of Noam Chomsky. He defines grammar as a machine
that selects communication’s strings of words from countless possible combinations. This
definition gives language an impersonal, objective, and independent aura. In this view, it
is as if language itself thinks inside the human body, while the human individual is merely
an instrument that gives voice to this vast and formless mechanical process. Consequently,
humans are depicted as mechanical puppets or cybernetic devices, programmed by their
own language and logic. This perspective ultimately leads to a radical conclusion: it
rejects the core modernist concept of a “language wall.” In Gustafsson’s view, language
is entirely transparent. It can exhaust our entire being and completely express our thoughts.
This process leaves behind no unreachable, private remnants of meaning (Gustafsson,
2025).

Stefan Gammel’s The Machines and Beyond focuses on Gustafsson’s own eventual
overcoming of his radical interpretation (Gammel, 2025). Gammel points out that in his
subsequent poetry, Gustafsson fundamentally transformed the “secretless consolation” he
had sought. This transformation first appears as a “moral rupture.” In his poem ‘The
Wright Brothers Visit Kitty Hawk,” the poet introduces a moral dimension. The
emergence of concepts like guilt and responsibility becomes a “critical bridge” that
shatters the purely mechanical unity. These emotions separate humanity from an amoral
mechanical theater, allowing humans to re-emerge as subjects capable of moral judgment.
Gammel also notes that Gustafsson himself confirmed in private correspondence that he
later changed his view of humans as machines. Ultimately, this transformation culminates
in the poem ‘Polhem’s Ore Hoist.” In this poem, a purely mechanistic philosophy gives
way to the triumph of organic life and nature’s instinctual knowledge. The remains of the
machine, such as the old hoist, eventually decay into dust. Meanwhile, humanity
completes a profound transition from a mechanical community to an organic one by
“participating in natural knowledge.”

Unlike Gammel’s approach of tracing this intellectual evolution from within,
Arthur Wei-Kang Liu’s Remarks on Gustafsson’s ‘The Machines’ — Hermeneutics of
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Machines adopts the external stance of critical hermeneutics. He challenges the
limitations of Gustafsson’s mechanistic worldview (Liu, 2025). Liu argues that while this
perspective can inspire deep self-reflection, it risks falling into a mode of ideological
narrowing, or Engfiihrung. He identifies the limitation of syntactic reductionism in
Gustafsson’s theory. Gustafsson gives absolute priority to syntax (grammar), which leads
to an oversimplified understanding of both machines and language. To argue this point,
Liu cites Chomsky’s famous example: “Colorless green ideas sleep furiously.” This
sentence is syntactically perfect, yet it is semantically meaningless. This powerfully
demonstrates that syntactic correctness alone does not guarantee comprehensibility;
semantic correctness is equally essential. Therefore, Liu firmly argues that understanding
language — and by extension, machines — is fundamentally a hermeneutic practice. This
practice must simultaneously integrate three dimensions: syntax, semantics, and
pragmatics. If any one dimension is missing, misunderstanding is inevitable.

Karina Vida’s Language After the Human —A Distant Echo to Lars Gustafsson's
‘The Machines’ brings this discussion into the contemporary context. She views
Gustafsson’s discourse on “external language” as a profound echo to the current linguistic
crisis sparked by generative Al (Vida, 2025). Vida’s analysis begins with the evolution
of the concept of the “machine” itself. Gustafsson was concerned with obsolete, massive,
and even “homeless” industrial machines. These machines possessed a kind of honest
mechanical nature. In contrast, our machines today are small, anthropomorphic interfaces,
such as Alexa or Siri on our phones. They are, as she notes, “in keeping with our age”
because of how human-like they are. Vida’s core argument is that Gustafsson’s grammar
machine was “secretless,” whereas modern Al is a “pretender.” The text generated by Al
is based on probability; it does not originate from a human intentional act. This means
that although a machine can “speak,” it lacks authentic experience, internal needs, active
will, and a physical body. This ability to “pretend” has triggered a deep existential crisis.
The capacity of machines to fluently generate language threatens to diminish the value,
weight, and emotional resonance of human writing. Facing this linguistic flood caused by
Al, Vida concludes with a call to action: human authors must re-establish the unique value
of human writing by adhering to authorial intent, exercising critical judgment, and
upholding ethical responsibility.

In conclusion, the articles in this special issue all point to one core insight: The
“machine” is always entangled with “language,” whether it is shaping gender identity,
executing the logic of capital, or generating cultural meaning. Every innovation in
technological discourse challenges, reshapes, and ultimately enriches our humanistic
thought. In the future symphony composed by humans and machines, we are listeners,
critics, and indispensable co-creators. We therefore would like to conclude with Goethe's
famous words on poetry:

Poetic content, however, is the content of one's own life; no one can give it to us.
They may obscure it, but they cannot cause it to wither. Everything that is vanity,
that is, self-satisfaction without foundation, will be treated more harshly than ever
before. (Goethe, 1963, p. 361)
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Abstract

The aim of this article is to examine the partly unquestioned notions of how to ask about technology use
and gender in a socio-cultural historical community of the 1950s-1980s with a focus on education. For in
this defined historical and systematic framework, the connection between technology - language - gender,
which is central to industrialized nations, becomes apparent for the first time. Accordingly, two
problematization discourses come into particular focus: 1) Historically: How have different meanings of
gender and technology manifested in Western discourse in the 20th century and thus continued into the
present? 2) Philosophically: How have self-perceptions of gender in individuals been shaped by
technology-related language? Where can we recognize interpretative sovereignties in the linguistic images
and terminologies and what are the conditions and premises for this? Without the perspective on scientific
history, philosophy and continuity, the current digital gender gap, as decidedly highlighted by the D21
initiative, cannot be understood and problematized in its complexity and historicity. The aim is to use a
dual approach to contextualize and reflect on ideas of technology and gendered characteristics in linguistic
images, as otherwise 1) language determines our approach to technology too hastily and 2) language can
only be used in a standardized way. Self-attributions of actors in technology-related language images are
historically contingent and systematically processed. Language use can become as a self-fulfilling prophecy
and manifest (self-) conceptions such as “women understand less about technology” or “women cannot use
technology” and thus expose people and entire groups to discriminatory social practices.
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I'enepHBIN A3BIK TEXHOJIOTHH
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I'epmanus
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AHHOTANUA

Henp maHHOM CTAaThH — pACCMOTPETHh YACTHYHO HE TIOABEPTABIINECS COMHCHUIO IIPEICTABICHAS O TOM, KaK
HCCIIEIOBATh HCIIONB30BAHNE TEXHOJOTHHA M TEHICP B COIMOKYIBTYPHOM HCTOPHYECKOM COOOIIecTBE
1950-1980-x romoB, ynxemsist ocoboe BHMUMaHWe oO0Opa3oBaHHMIO. B pamkax dTOH omnpeneneHHOU
HCTOPUYECKOHN U CUCTEMAaTH4YeCKOI MOJIeTTH BIIEPBbIE CTAHOBUTCSA OUEBHUIHOI CBSI3b MEXKIY TEXHOJIOTHIMH,
SI3BIKOM U TEHAEPOM, KOTOPAst SIBJSIETCSI KITFOYEBOM sl MHAYCTPHAIbHBIX cTpaH. COOTBETCTBEHHO, 0CO00E
BHHMaHHE yJeJsIeTcsl IByM AUCKypcaM mpobieMarusanuu: 1) Mcropudecku: Kak pa3ivyHbIe 3HAYCHHS
TeHJiepa ¥ TeXHOJIOTUI MPOsIBIIIUCH B 3aIlaTHOM JHUCKypce B XX Beke U, TAKUM 00pa3oM, COXPaHMUIHUCH B
Hacrosiee Bpems? 2) Dunoco)CKuil acmeKT: Kak s3bIK, CBS3aHHBIA C TEXHOJOTHSIMH, TOBJIHMSI Ha
TeHIICPHOE CaMOBOCTIpHUATHE Jronei? ['me MBI MOXKeM paclio3HaTh WHTEPIPETAIIMOHHEBIN CYBEpPEHUTET B
SI3BIKOBBIX 00pa3axX W TEPMUHOJIOTUH, U KAKOBHI YCIIOBHS H MPEANOCHIIKH 11 3Toro? bes yuéra Hay4HOM
ucropud, Quaocopum m TPEEMCTBEHHOCTH COBPEMEHHBIH HU(POBOW TEHACPHBIH pa3phIB, KaK 3TO
PEIIUTETHHO MOTIePKUBACTCS HHAUATHBON D21, HEBO3MOXKHO TOHATH U MPOOIEMaTH3UPOBATh BO BCEH
€ro CIIOKHOCTH M HUCTOPHYHOCTH. Llens cocToWT B TOM, 4TOOBI HCIIONB30BATH TBOWHOW MOAXOJ AJIS
KOHTEKCTYaJIH3aliy U OCMBICIICHUS UICH TEXHOJOTHUH U TeHICPHBIX XapaKTEPHUCTHK B S3BIKOBBIX 00pa3ax,
MOCKOJIBKY B ITPOTHBHOM ciydae 1) sI3BIK CIIMIIKOM ITOCTIEUTHO OMpEeeNSeT Hall TIOAX0/ K TEXHOJIOTHIM U
2) s3bIK MOXKET HCIIOJIb30BAThCS TOJBKO CTaHAAPTH3MPOBAHHBIM 0OpaszoM. CamoaTpuOyIHs aKTOPOB B
S3BIKOBBIX 00pa3ax, CBSI3aHHBIX C TEXHOJIOTHSIMH, HCTOPUYECKH OOYCIIOBJIEHAa W CHUCTEMAaTHYECKH
oOpabateiBaercs. lVcmonp3oBaHHE S3bIKA MOXET CTaTh CaMOWCHOJHAIONIMMCS IPOPOYECTBOM U
MaHU(pEeCTOM (CaMO)KOHIENINHN, TaKUX Kak ‘“KEHIIMHBI MEHbIE pa3OoMparoTCs B TEXHONOTHIX HWIH
“KCHIIMHBI HE YMEIOT ITOJIb30BaThCS TEXHOJIOTHUSAME’, M, TAKAM 00pa3oM, MOABEPTaTh JIFOJCH U Ieibie
TPYHITEl JUCKPUMUHAIMOHHBIM COLUATBEHBIM ITPAKTHKAM.

KawueBble caoBa: I'ennep; S3bik; KonmuectBennas ouenka; KommbrorepHoe
oOpa3oBanue; [ enaepHbIil pa3pbiB

Baarogapuoctb: JlanHoe uccnemoBanue QuHancupyercs Deutsche Forschungsgemeinschaft (DFG,
Hewmeukwii nccnenoBatenbekuit ponm) 492533313, mpoekt “Ko-Konstruktionen von Lernen und Technik.
Zum Wandel von Lernsubjekten im 20. Jahrhundert”.
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THE DIGITAL GENDER/LANGUAGE GAP

One of the largest non-profit networks for the digital society, consisting of business,
politics, science and civil society, Initiative D21, presented a study on the digital gender
gap in January 2020, radically revealing the problem of gender and digitalization: There
are serious differences between men and women in terms of access to digitalization, usage
behaviour, skills and openness to technology. Even if it is not possible to speak of the
woman as a collective singular with regard to socio-demographic aspects such as age,
profession, education and place of residence, the study by Initiative D21 clearly shows
that in all age groups and social classes, women are the “digital outsiders” in percentage
terms, while men are the “digital pioneers” (Initiative D21, 2020). A closer look at the
methodological approach of the study reveals that this result is based on statistical data
collection, which is mostly carried out using questionnaires. The data therefore is based
on external attribution and self-attribution of skills and traits realized through language.

The study was not so much about observing specific actions or skills in the field of
technology. Rather, self-assessment, external attribution and meanings of gender-typical
characteristics of technology use were queried in the empirical setting of the
questionnaire. The answers were then labeled according to certain gendered terms and
concepts. These self-assessments are expressed by the respective answers of the men and
women surveyed in the study. The men and women use specific terminology for
themselves and others when dealing with technology. This conveys the image of a fixed
reality that is always based on language. Of course, this in no way means that the gender
gap 1s only constructed or even fictitious, but rather that the gender gap is consolidated
and reproduced by certain linguistic images and biases that are inscribed in the
questionnaires and narratives, because they contain preconceived (mostly male) ideas of
“technology” and “gender.”

Language not only determines our socio-economic world, but also our technical
world (Nordmann, 2020). At the same time, our language is becoming increasingly
technical. We speak of information, gene codes, likes, values, feedback, performance, etc.
(Kay, 2000). The above example illustrates the problem that this technical language not
only has an ontological and anthropological level, but also a gendered level. Technical
language (semantics, images, metaphors) only addresses certain individuals and not
others. The combination of language and technology leads to the exclusion of non-male
subjects.

The aim of this article is to examine the partly unquestioned notions of how to ask
about technology use and gender in a socio-cultural historical community of the 1950s-
1980s with a focus on education. For in this defined historical and systematic framework,
the connection between technology - language — gender, which is central to the Western
world, becomes apparent for the first time. Accordingly, two problematization discourses
come into particular focus: 1) Historically: How have different meanings of gender and
technology manifested themselves in Western discourse in the 20th century and thus
continued into the present? 2) Philosophically: How have self-perceptions of women and
men been shaped by technology-related language? Where can we recognize interpretative
sovereignties in the linguistic images and terminologies and what are the conditions and
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premises for this? Without the perspective on scientific history, philosophy and
continuity, the current digital gender gap, as decidedly highlighted by the D21 initiative,
cannot be understood and problematized in its complexity and historicity.

The aim is to use a dual approach to contextualize and reflect on ideas of technology
and gendered characteristics in linguistic images, as otherwise 1) language determines
our approach to technology too hastily and 2) language can only be used in a standardized
way. Self-attributions of actors in technology-related language images are historically
contingent and systematically processed. Language use can become as a self-fulfilling
prophecy and manifest (self-) conceptions such as “women understand less about
technology” or “women cannot use technology”) and thus expose people and entire
groups to discriminatory social practices.

The historically established self-assessments and attributions can only be
adequately reflected upon and criticized if they are historically contextualized and
philosophically reflected upon regarding technologized language. The dual approach of
the present project therefore focuses on the genesis and validity of the instrument
“language.” The effectiveness of historical attributions must be demonstrated by
particularly analyzing definitions and narratives inside technology discourse, some of
which change and some of which remain constant. We have chosen schools as an
analytical framework, as technology use is still linguistically gendered and quantified in
schools and secondary education today. By deconstructing language in its historical
contingency and its gender-specific attributions, one can fundamentally foster new ways
of speaking and thus create gender-sensitive role models for technological competencies.
This article thus attempts to point out the genderedness of technology education and
reflect upon alternative approaches to tackle the disadvantage of girls and women.
Historical critique yields productive philosophical impulses for thinking new gender-
diverse role models that imagine a technologized world beyond the (gender) binary.

This paper therefore highlights in which ways a strong cultural gendering of
technology as male came to be and how it contributed to women being denied access both
educationally and socially, especially in the context of West German schools shortly after
the introduction of the computer in education (cf. Steber, 2010, p. 125; cf. Faulstich-
Wieland & Dick, 1989, pp. 37-39; 40). On the other hand, the paper will elaborate on
how gendered binary self-images of male and female actors have been reproduced by
specific uses of technology and stabilized through curricula (cf. Morgan, 1996, p. 119; cf.
Rosenbichler & Vollmann, 1991, p. 20; cf. Zinnecker, 1975; cf. Weidenmann & Krapp,
1989, p. 631), while casting aside gender experiences and expressions beyond the binary.

Regarding the procedure, we begin with the state of research around gendered
language practices regarding technology. Following this, we give some important
definitions of terms and the presentation of our analytical framework. In the following
section, we will then give an overview of gendering through and the genderedness of
language in technology discourse before moving on to the relation of gender and
technological semantica in the 1970s and 1980s. Therefore, we will present empirical
gender social research by researchers such as Jiirgen Zinnecker and Hannelore Faulstich-
Wieland and Anneliese Dick and contrast it with the discourse of technophobia and
techno-distance. Both these terms are central to the connection to the gendering of
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technology-related language. Finally, we will discuss the scientific validity of the
perceived female technophobia and techno-distance from a discourse-historical
perspective.

DEFINITION OF TERMS: GENDER, LANGUAGE, AND
TECHNOLOGY

One of the terminological cores of our analysis is the concept of gender. There are
a multitude of approaches and theories around gender and sex. Gender and sex are now
used synonymously, but many prefer gender as sex has a connotation related to a strictly
biological connotation. It is contested whether a differentiation between sex and gender
is even useful (see Smith 2010, p. 331; see Butler, 1993). Gender is therefore a category
that is constructed on various levels from self-perception as well as external attributions,
connotations, historically grown expectations and the actions of subjects. These processes
construct a gender identity (cf. Herwartz-Emden & Braun, 2010, p. 231; cf. Paulitz et al.,
2015; cf. Faulstich-Wieland et al., 2004; cf. Butler, 2019). In this respect, gender roles
and self-perceptions emerge in interaction with a subject's environment. Belief systems,
role expectations and socialization (family, education sector, media, peers) play a crucial
role in this (Herwartz-Emden & Braun, 2010, p. 231). When children enter the school
system, usually via elementary school, they experience “explicit and implicit expectations
of gender-typical behavior” (Herwartz-Emden & Braun, 2010, p. 231, translated by us).
However, families and the personal environment already intervene in the gender concept
and impose their own expectations on a child, which makes life a gendered experience
from the moment a subject’s gender is declared after birth. The school system tends to
reinforce gender knowledge that has already been taught and learned at home. In our
work, we assume that gender and gendering/genderedness are fed by various social,
interactional, historical, performance-related, linguistic and historically evolved ideas of
what constitutes gender. Gender is therefore to be understood as a co-constructed concept
of identity (cf. Oudshoorn & Pinch, 2003).

From a discourse-theoretical perspective, we understand language as a historical
knowledge formation and dispositif (Foucault, 1977/1980, 2004). The language used
shows what was historically speakable in the respective knowledge formation. Language
is a formation system of knowledge segments. The epistemes, which are the subject of
our discussion, are understood as a strategic dispositif that allows to filter from among all
possible statements those that are acceptable within the discursive constraints — by this
we don't necessarily mean scientific theory, but the creation of a certain scientificity based
on which statements of truth or falseness are made. The episteme is the dispositif that
allows us to distinguish not only between truth and falseness, but scientifically qualifiable
from unqualifiable information (Foucault, 1980).

We want to understand language precisely as a “dispositif” because, according to
Giorgio Agamben, the “dispositif” itself represents a heterogeneous totality which
includes everything imaginable, whether linguistic or non-linguistic: discourses,
institutions, buildings, laws, police measures, philosophical tenets, etc. (Agamben, 2009,
p. 14). The power of the respective dispositif lies in seizing, directing, determining,
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inhibiting, shaping, controlling and securing the gestures, behavior, opinions and speech
of living beings.

When we talk about technology, we don't want to reduce it to individual things like
computers; rather, technology forms networks, systems, or interconnected artifacts. As a
rationalized and objectified form of problem-solving, technology was and remains a
central element of social practice and, since at least the middle of the 20th century, has
been instrumental in the constitution of the social sphere and thus gender (Oudshoorn &
Pinch, 2003). Homo faber is closely linked to homo (etymologically understood as
“man”).

In Western androcentrism, the term “technology” encompasses both the skillset and
knowledge about technical artefacts, thus implying an interdependent relationship of
theory and practice. The compound term "technology" particularly shows how rationality,
technology, and gender are intertwined, since rationality and logos in particular have
historically had masculine connotations. Thus, as Fox Keller writes, there is the
"widespread and deeply rooted superstition that portrays objectivity, reason, and spirit as
masculine, and subjectivity, emotion, and nature as feminine" (Fox Keller, 1986, p. 13).
“Technization” generally refers to “the spread of available techniques and technologies
in social systems” and is thus closely linked to quantification and rationalization.
Moreover, the terminological division into “hard” and “soft” sciences further proves this
point of making up gendered dichotomies to categorize and hierarchize knowledge (cf.
Paul & Wenk, 2020, p. 232). The measurable, “hard” sciences, which have male
connotations and are often entrusted with machines, were thus given a higher status and
taken with greater seriousness.

THE GENDERED LANGUAGE OF COMPUTER USAGE

As the history of science has been able to demonstrate since the debates on “science
in context” (Shapin, 1996), knowledge does not exist in a vacuum but is determined by
its historical context and therefore political. Ideas about gender have been cemented in
research over the centuries. They have had an impact on our lives, which have been
increasingly mechanized and computerized since the 1950s. Even though women always
participated in the computerization of the world (for example, the “ENIAC girls”), they
were usually denied the influence or importance of their work and/or their (primarily
male) surroundings failed to mention their intellectual labor and contributions. This
process was always also about the power relationship of naming. Whoever controlled the
terminology controlled the discourse. The men were the signifiers, the women the
signified. In the 1950s programming was considered “women's work™ (see Terras &
Nyhan, 2016). Men in the computer industry preferred to deal with hardware whereas
women were mostly employed as “operators” or “assistants” at the keyboard of the
“computer” — a term that even at the beginning was still used pejoratively for women as
assistants for calculations. Programming was considered “clerical work” whereas the
machine itself was perceived as a male domain (cf. Wajcman, 1991, pp. 29, 31-33).

During the software boom in the 1980s, the interest in software development and
programming, which had previously been dismissed as simple “women’s work”,
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increased drastically and was thus upgraded to an occupation of expertise while also
becoming economic, epistemological and linguistic increasingly male-dominated and
male-centered. This reflects the contingency of gendered ideas in society. In this case, it
demonstrates how gendering as a powerful language instrument corresponds to market
economy interests and dynamics.

In addition, the lack of gender-sensitive language theories in the 1950s and 1960s
brought about the issue that women had very little confidence in their technological skills
in the decades after WWIL.

For our analysis we want to focus now on the topic of technology education and the
extent to which gendered language and terminology have an impact on the gendered and
cognitive performance-related self-perception and external perception of learning
subjects throughout recent history. Education is an institutionalized form of directed
learning and is usually practiced based on curricula. Curricula are not just written down
instructions, but also contain ideology-driven ideas about intelligence, health, biology,
gender and sexuality. In educational research, the term “hidden curriculum” was coined
in 1968 by US researcher Philip W. Jackson and then adopted in German educational
discourse under the term “heimlicher Lehrplan” (e.g. in Zinnecker, 1972 and Zinnecker,
1975). This concept entails the favoring of boys’/mens’ areas of interest, giving them an
advantage in terms of language and knowledge (cf. Ranftl-Guggenberger, 1991, p. 196).
By virtue of prior knowledge through encouragement from families, boys convey a higher
level of competence and intelligence and are in turn affirmed by teachers in their
knowledge-level and self-confidence (Ranftl-Guggenberger, 1991, p. 196). Boys speak
the technical language that is required for exams or other schoolwork. At the same time,
they identify themselves as speakers and founders of discourse in this technical language.
Minority groups such as girls and women, people with disabilities and immigrants are
usually disadvantaged. The fact that teachers classify and evaluate pupils according to
language attributions has been highlighted in the context of the “hidden curriculum”.

TECHNOLOGY EDUCATION, TECHNOLOGIZED LANGUAGE AND
GENDER IN THE 1970s AND 1980s

One of the first researchers in the German-speaking world to deal with the
construction and history of gender role expectations by educational institutions was the
education researcher and social pedagogue Jirgen Zinnecker. He made use of an
interdisciplinary approach and researched childhood, youth and school (cf. Biichner &
Zeiher, 2011, p. 1). In his work, he interpolated axioms of childhood pedagogy with
feminist theory and psychology (p. 2). When he began his research in the 1970s, pedagogy
in German-speaking countries was dominated by North American pedagogical
approaches (cf. Mey, 2001, p. 7), first by behaviorism, then by cognitive psychology (cf.
Epler, 2013; cf. Liick, 2009, pp. 80, 117, 179). In 1972, Zinnecker published
“Emanzipation der Frau und Schulausbildung,” a work that was widely received in
educational science. In it, he examines the educational situation of girls and women in
terms of their education opportunities from a Marxist-feminist perspective, making him
the first person in West Germany to approach this problem from this viewpoint (cf.
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Zinnecker, 1972, p. 30; cf. Faulstich-Wieland et al., 2004, p. 9). For Marx, language is an
important characteristic of human societies. For him, its significance lies in the fact that
people form their understanding of their world and themselves in language. At the same
time, language takes a back seat to physically productive activity and its social
organization; it is subordinate and dependent. ,,.Die Ideen werden nicht in der Sprache
verwandelt, so dass ihre Eigentiimlichkeit aufgelost und ihr gesellschaftlicher Charakter
neben ihnen in der Sprache existierte, wie die Preise neben den Waren. Die Ideen
existieren nicht getrennt von der Sprache.* (Marx, 1953, p. 80)

In “Emanzipation der Frau und Schulausbildung” (1972), Zinnecker compiles an
empirical and historical meta-study to demonstrate how gender and genderedness are co-
constructed and reproduced in the world of education and technology. Zinnecker's sources
are strongly oriented towards surveys (e.g. UNESCO; cf. Zinnecker, 1972, p. 49) as well
as data and statistics collected on women, e.g. female students, trainees and pupils (pp.
50-60; 66—82; a comprehensive summary of various studies can be found on pp. 115—
117 and p. 119, as well as on the evaluation behavior of teachers cf. pp. 125; 128). The
data he examines in his meta-study is from the Weimar Republic, the Federal Republic
of Germany, the German Democratic Republic, Austria, the United States, Great Britain
and the Netherlands. Zinnecker researched how teachers display gender-specific language
assessments of boys and girls (p. 119; 128), transfer and graduation rates by gender (p.
115-116), socio-economic background (class) (p. 156) as well as career, training and
promotion prospects (p. 213). Zinnecker sees a preference for girls with “inconspicuous
behavior”, which is positively confirmed by the social environment and leads to restraint
in learning situations, thus disadvantaging them, especially in regard to the social
demands of the job market (p. 226).

In addition, men were encouraged to pursue technological education and
professions, while women were expected to follow socially and care-oriented career paths
(Zinnecker, 1972, p. 217). This made it difficult for them to detach themselves from the
reproductive role to assert themselves on the labor market and in science and demanded
adaptation to “masculine” behaviors and language, which were not allowed to conflict
with the expectations of femininity (pp.178-180). This “social character for its part is a
reified expression of the prevailing division of labour between the sexes”, according to
Zinnecker (p. 203, translated by us). He points out how the gender-related division of
labor as a capitalist dynamic affects the educational context (pp. 203-208).

This is manifested through narratives of the (supposed) “nature” of women and men
that are enshrined in the (hidden) curriculum (cf. Zinnecker, 1972, pp. 83-91). In
“Emanzipation der Frau und Schulausbildung”, Zinnecker questions narratives of gender
essentialisms and considers them to be justifying the dynamic of capitalism.

TECHNOCAPITALISTIC LABELING: “TECHNO-DISTANCE” AND
“TECHNOPHOBIA”

In the 1980s, the home computer boom allowed middle and higher income
households to buy computers at affordable prices (cf. Haefner et al., 1987, pp. 28; 64).
Lower-income households often shared a single computer if they possessed one, which
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had a negative effect on familiarity with computers and reinforced differences (p. 23).
The self-perception of girls regarding technology, which problematically was labelled as
“techno-distance” and/or “technophobia” in educational discourse, is also reflected in the
choice of training and study subjects: from the post-war period until the late 1980s women
tended to focus on caring, bureaucratic or manual professions and were (and still are)
involved in domestic, caring and educational tasks that are mostly invisible and unpaid
(cf. Bohmer, 2017, pp. 64, 97). Meanwhile, men dominated technical subjects,
universities and entire fields of research as well as language and labeling. These labels
have always been associated with socio-economic hierarchies and pay gaps. Despite
being overqualified, many women opted more frequently for “typically female
professions, which are both less well paid” and more precarious (Paseka, 1991, p. 165,
translation by us; cf. Ranftl-Guggenberger, 1991, p. 191) and trusted each other’s
technological skills less (cf. Zwick & Renn, 1998, p. 63).

How language creates the world and self-awareness, but also socio-economic
structures, is well illustrated by the example of the terms “technophobia” and “techno-
distance”. During the increasing computerization of the 1980s, both terms emerged in the
technology and education discourse. It was postulated both in newspapers and in research
that many women had a fear-based, distanced or uninterested attitude towards technology
(cf. Haefner et al., 1987, p. 209; cf. Kahle, 1989, p. 96; cf. Schelhowe, 1999, p. 50 and
Baumert, 1992, p. 83 for a problematization; Ranftl-Guggenberger, 1991 for an overview
of Austria). The term “Technikdistanz” implies an (inherent) distance between women
and computers. As has been previously shown, the reasons for this don’t lie in some
supposed essence of women, but in their socialization and lesser access to computers than
men. Distances created by predominantly male in-groups in relation to technology, in
particular around the computer, create linguistic demarcations to laymen, which further
play into what is negotiated as “distance from technology” in women (cf. Haefner et al.
1987, p. 273) and reinforces prejudices.

For various reasons, computer science in particular has been a male-dominated field
of research since its inception (cf. Haefner et al. 1987, p. 209). For example, Haefner et
al. argue that men tend to think rationally, while women tend to think verbally, thus
explaining men’s preoccupation with rationalization processes through machines (p.
209). The authors go on to say that women are aesthetic-minded beings by nature and
therefore have less interest in technology and a greater distance to technology. They state
that women in information technology have often been assigned the “waste product[s] of
male work” (p. 210). Despite recognizing these dynamics, the authors fail to mention the
interdependence of these circumstances. Instead, they read an essentialist interpretation
out of the technical disadvantage of women and thus exemplify the technology education
discourse of the 1980s.

This example showcases how an essentialization of the presumably “different”
relationship between women and technology was generated with specific language
choices and narratives in scientific discourse. Some authors argue on an emotional-
psychological level by postulating a fear of failure, embarrassment and/or contact with
technical devices among women as well as an overtly critical stance towards technology
(cf. Kahle, 1989, p. 96; cf. Haefner et al., 1987, p. 209). In addition, the essentialization
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of certain supposed fears and familiarities entails a reinforcement of biological
binarization, which implies a determinism between learning certain skills and gender and
displaces learning subjects who deviate from it from the educational and technological
discourse. To conclude, the term “Technikangst” is a discursive representation of gender
binaries in the 1980s technology discourse, creating a rift between learning subjects and
upholding the idea of male expertise in technology whilst pathologizing women’s
experiences and self-perceptions in a domain that has been historically male-exclusive
and misogynist.

GENDER-AWARENESS AS LANGUAGE-AWARENESS

However, even in the 1980s there were critical and reflective studies on the self-
description and external description of female and male actors in the use of technology.
Methodologically and epistemologically, a study by Hannelore Faulstich-Wieland and
Anneliese Dick should be emphasized here. Their study illustrates the educational context
of gender and technology in the 1980s. “Médchenbildung und neue Technologien” (1989)
is both a gender- and language-sensitive educational study and the final report for a
development project that was commissioned by the Ministry of Education and Cultural
Affairs of the State of Hesse (HIBS) to teach pupils how to interact with new media in a
reflective and critical manner (Faulstich-Wieland & Dick, 1989, p. 1). The study was
conducted with eighth graders at two Frankfurt comprehensive schools and employed
surveys, protocols, statistics, interviews and testing teaching concepts. The pupils were
observed and questioned about their gender-related behavior in relation to mono- and co-
educational computer-based lessons. The researchers were interested in how the school
environment affects technical use and technological self-confidence between the genders
as well as the differences between mono- and co-educational learning scenarios.

Gendered language use begins in childhood and is manifested in everyday school
life. As Faulstich-Wieland and Dick (1989) demonstrate in their extensive study of
various classes over a span of three years, most of the gendering in school takes place in
linguistic practices. For example, boys frame themselves as technology experts while
devaluing their female classmates. Therein, Faulstich-Wieland and Dick showcase how
narratives of gender hierarchies and domination pervade in education practice.

Despite having computer skills, girls were more likely to verbalize gaps in their
knowledge than boys, who in turn were more self-confident with the same level of
knowledge (Faulstich-Wieland & Dick, 1989, p. 18). According to the surveys, female
pupils assumed that boys were more computer-literate and reported discrimination by
male classmates (p. 33). Girls also interpreted gender segregation (mono-ed) in computer-
based lessons as an implication of lower computer skills. These factors had a structurally
negative effect on female pupils (p. 26). Faulstich-Wieland and Dick conclude from this
that gender-segregated lessons sometimes may provide a safe framework for
experimenting with computers, but that the separation can also reinforce prejudices (p.
39). However, gender-neutral measures could also (re-)produce disadvantages by making
them invisible (p. 1). According to the impression of the study, the prejudices lie mainly
with the male pupils who, on the one hand devalued their female classmates and declared
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them incapable, but on the other hand also felt a certain threat that the girls could catch
up in a gender-segregated computer course and become competition (p. 38f).

The study found that girls felt a greater inhibition to pursue computer and
information technology education (Faulstich-Wieland & Dick, 1989, p. 55). In some
cases, they had internalized hegemonic male narratives that prevented them from using
computers and lead them to regard computers as a male domain, which in turn affected
their choice of subjects (cf. p. 70). In the study, some boys judged girls as “Weiber”
(Pejorative term for "woman*), “unféhig” (incapable/incompetent), “dumm” (stupid) and
“nur zum Kinderkriegen [geeignet]” (only fit for childbearing) when it came to computer
use (pp. 20, 37-39). The latter pupil quote is an impressive example of the connotation
of femininity with the ability of reproduction. The devaluation of girls led to low self-
confidence in computer-related subjects (p. 21). Female teachers in technical and
scientific subjects were also verbally discriminated against as pupils had less trust in and
lower expectations regarding their abilities (p. 63).

Faulstich-Wieland and Dick partially refute the widespread assumption at the time
that girls were inherently uninterested in technology and computers: instead, they
highlight that many girls in the 1980s wanted computer access but were put off or
discouraged by their environment and the technology-related language that denied them
the competence to use technology. The researchers find that girls are more likely to
cooperate and teach each other technical skills quickly. Studies like theirs show that
female learning subjects rely on mutual, informal solidarity structures to progress in their
learning. At the same time, in co-educational contexts they often experience devaluation
from male peers, which is not always addressed by teachers or caregivers (Faulstich-
Wieland & Dick, 1989, pp. 20; 37-39). In mono-ed lessons, as girls caught up on the rift
between their and the boys’ technology use, they developed a greater self-sufficiency
regarding computer use, thus changing their self-perception and linguistic use of gendered
technology frames. Faulstich-Wieland and Dick illustrate the importance of access and
spaces for cooperative work with computers as well as teachers who take on a gender-
sensitive model of teaching and speaking and function as role models employing a media-
critical approach to computers.

CONCLUSION: IN SEARCH OF A NEW LANGUAGE IN A
TECHNOLOGICAL WORLD

Current studies such as the D21 initiative demonstrate how strongly the digital
gender gap is shaped by self-assessment, role models, and stereotypes. Social attributions
(girls enjoy reading, boys play sports and are interested in technology and computers)
have become enormously powerful, particularly regarding digitalization, and have
become reality in the sense of a self-fulfilling prophecy (Fraillon et al., 2014). This article
demonstrated how language creates a certain desired social reality, manifesting
patriarchal power structures. Patriarchal social practice has shaped self-assessments
regarding technology use and learning opportunities in schools as early as the 1970s,
when computers were first introduced into learning environments, through androcentric
labeling and narratives, as well as male-favoring language which in turn determines and
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limits women's technology knowledge horizons. Building on this, various studies from
the 1990s onwards show the unsurprising result that women tend to focus on traditional
'women's jobs' when choosing careers, even when they demonstrate above-average
technical skills that would, in principle, open up a broad range of career opportunities. In
this context, it is particularly important to question the dispositif of technological
language, which plays a prominent role in all studies, because language

1) historically reveals a certain scientification of social observation, which in turn,
especially in the 20th century, provides supposedly “objective facts” for social and
political decision-making processes.

2) This historical problem also gives rise to a philosophical problem, namely that
language is technically standardized, appeals to certain actors and encourages them to
participate in discussions more than others.

As has been shown in this paper, numerous historically evolved notions of gender
and associated gendering affect the technological learning and educational potential of
girls and women. Social, curricular, political, financial and accessibility factors influence
the language and with this the reality of learning to use computers, while media and
research discourses are spun in which women are blamed for their own late inclusion into
technological education, for example by attributing to them an inherent fear of
technology. As noted at the beginning, there is a constant hierarchization in terms of
gender. Similarly, the West German education system has inscribed binary and
essentialist notions of gender, from cognitive performance to the operation of computers,
and according to our observations so far, continues to promote these. Furthermore, non-
binary or inter learning subjects do not take place at all, presumably because schools
demand certain forms of gender socialization and learning subjects tend to behave
according to expected roles in order to avoid disadvantages. In her famous Cyborg
Manifesto, Donna Haraway showed that new technology makes it possible to find a new
language beyond binary coding and the constant creation of dichotomies to imagine the
potential of humanity through means of technology beyond restrictive ideas of gender.
Perhaps the problem does not lie purely in technology, as technology-critical thinkers
would have us believe, but in the androcentric notion of technology.
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Abstract

The historical essence of machinery and of its capitalist application, along with the dialectics of labour,
machinery, and capital, has always been a crucial subject in Marx’s critical theory of capitalism. In “Beiheft
C” (1863) Marx compiled excerpts from A History of Inventions by the German technologist Johann
Beckmann. Beckmann’s account of the dual social impact of machinery during the manufacturing period,
particularly his historical narrative of workers’ intense struggles against machinery, brought Marx to
confront the so-called “Beckmann Dilemma”: How are the primordial dual aspects of machinery possible?
Within the overarching framework of historical materialism and the critique of political economy, Marx
progressively deepened his theoretical perspective and intellectual logic for resolving the “Beckmann
Dilemma” in the Economic Manuscripts of 1861—1863. There he examined themes such as the relationship
between machinery and wages, as well as machinery and primitive accumulation. In Capital, Marx
comprehensively revealed the historical logic and essential laws governing machinery and its capitalist
deployment, correctly distinguishing between machinery as such and its capitalist deployment. He exposed
the determinate social forms of machinery and its emancipatory potential, while profoundly clarifying the
real essence of the contradiction between workers and machines and proposing the corresponding strategies
of struggle — thereby achieving both a scientific resolution and a fundamental transcendence of the
“Beckmann Dilemma.” The excavation and critical analysis of Marx’s and Beckmann’s theories of
machinery will provide valuable insights for reflecting on contemporary human-machine relations in the
era of digital intelligence.
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JHajleKTHKA TPyaa, MAIIMH U KANIMTAJIa —
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AHHOTANUA

Hcroprueckas CymHOCTh MAIIHH U UX KaITUTATACTHYECKOTO MTPUMEHEHNUS, Haps Iy ¢ IHaJCKTHKON Tpya,
MAaIlliH ¥ KaluTajia, Bceraa ObUTH Ba)kKHEHIIeH TeMoi B KpUTHYCCKON Teopuu Kamurtanm3ma Mapkca. B
kaure “Beiheft C” (1863) Mapkc nepepaboTai OTPHIBKH U3 HCTOPHH H300PETEHIA HEMEIIKOTO TEXHOJIOTa
Horanna bekmana. Paccka3 bekmaHa 0 JBONCTBEHHOM COLIMAIbHOM BO3ACHCTBHM MAallMH B IEPUOJ]
MPOMBIIJICHHOTO MPOM3BOJCTBA, B YAaCTHOCTH, €r0 MCTOPHYECKOE IOBECTBOBAaHHE 00 0)KECTOUCHHOU
60prOe pabouynx MPOTUB MAIIKMH, TOCTaBIIN Mapkca nepea Tak Ha3biBaeMoil “nunemmont bekmana”: Kak
BO3MOXHBI U3HAYaJIbHBIC JIBOMCTBEHHBIE acmeKThl MamuH? B “OxoHomudeckux pykomucsx” 1861-1863
rogoB Mapkc, omupasch Ha BCEOOBEMIIOIIME MPHHIUIB HCTOPHYECKOTO MaTepHalu3Ma U KPUTUKY
MOJUTUYECKON  SKOHOMHH, IOCTENEHHO YIIyONIsuI CBOKO  TEOPETHYECKYI0  IEPCHEeKTHBY U
WHTEJUICKTYaJbHYIO JIOTUKY peIIeHUs “TuieMMbl bekmaHa”, mcclemysl Takhe TeMbl, KaK B3aHMOCBS3b
MEXIy MallMHAMH U 3apa0O0THOH IIATOH, a Takke MEKIy MAIIHHAMY U TIEPBOHAYATIHHBIM HAKOTUICHHEM.
B “Kanurane” Mapkc BceCTOpOHHE pacKpbll HCTOPHUUYECKYIO JJOTMKY U OCHOBHBIE 3aKOHBI, YIIPABJISIOIINE
TEXHUKOH U €€ KalTUTAINCTUICCKAM MIPUMEHEHHEM, TIPABIIIFHO MIPOBEAS pa3IHIie MEXTy TEXHHKOH Kak
TAKOBOW W €€ KalWTAIMCTHYeCKHM BHeApeHWeM. OH pacKpbUl CIEHU(PUUYECKUE CONUANbHBIE (DOPMEI
MAIIMHHOTO TPOM3BOJICTBA U €r0 OCBOOOIUTEIBHEIN IMOTECHITHAN, TITyOOKO MPOSICHHUB IIPH 3TOM PEalIbHYIO
CYTh IPOTUBOPEUHSI MEXK/y paOOYMMHU U MallIMHAMU U MPEJJIOKHB COOTBETCTBYIOIINE CTPATErnu GOpHOBI,
TEM CaMbIM JIOCTUTHYB KaK Hay4YHOTO pa3pelieHHs, TaKk U (YHAaMEHTaIbHOTO MPEOJIOJICHUsS “INIEMMBbI
Bexmana”. M3yueHne 1 KpUTHUECKUI aHATIN3 TEOPUI MaIMHHOTO 000pynoBaHus Mapkca u bekmaHna gact
LEHHYI0 HH(POPMAIIHIO JUTS Pa3MBIIIICHHH O COBPEMEHHBIX OTHOLICHUSIX MEXY YEJIOBEKOM M MAIIMHOH B
3MOXY HU(POBOrO HHTEIUIEKTA.

KuroueBbie ciaoBa: Mapkc; Horann bekman; Texnuka; Texnonorus; ‘“3amerku
Horanna bekmana”; “Kanuran”
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INTRODUCTION

It remains one of the crucial questions for inheriting and developing Marx’s critique
of capitalism how to properly understand the social effects and historical essence of
machinery in the formation and development of the capitalist mode of production. Marx’s
excerpts from and usage of Johann Beckmann’s A History of Inventions, as well as his
intellectual journey centered on the “Beckmann Dilemma”, provide us with a
paradigmatic micro-perspective for examining Marx’s exploration of this question. In a
letter to Engels on January 28, 1863, Marx noted: “I am inserting certain things into the
section on machinery. There are some curious questions which I originally failed to deal
with” (Marx & Engels, 2010d, p. 449). This indicates that beginning in January 1863,
Marx returned to his research on the historical development of machine and technology
and their socio-historical impacts. In doing so, he not only reorganized the extensive
notebooks about technology and political economy which he had compiled in an earlier
phase, but also re-examined and supplemented excerpts from numerous works he deemed
of paramount importance. According to the research by Artur Schnickmann, editor of the
MEGA?(second Marx-Engels-Gesamtausgabe), during May and June 1863, in the later
stages of writing the Economic Manuscripts of 1861-1863 (hereafter just the Manuscripts
of 1861-1863), Marx compiled eight notebooks titled Beihefte, labeled with letters “A” to
“H,” in order to further collect and supplement materials on political economy and
Technologie. This group of texts totals 786 pages, with nearly 700 pages dedicated to
political economy issues that are drawn from over 150 works (Schnickmann, 1979).
Among these, Marx excerpted from Johann Beckmann’s A History of Inventions (1780-
1805) in “Beihefi C”. All these excerpted materials were subsequently used by Marx in
Notebooks XXI-XXIII of the Manuscripts of 1861-1863.

Johann Beckmann is recognized as a pioneering figure in 18th-century German
technological science (Technologie) and commodity science (Warenkunde). His works
on Technologie, in conjunction with those of his student J. H. M. Poppe, provided Marx
with crucial theoretical resources for understanding the history of technological
inventions during the periods of handicraft and manufactures, as well as the resulting
transformations in the labour process, material modes of production, social relations, and
ideological conceptions. During his work on Notebook XV of the London Notebooks in
1851, Marx first briefly excerpted from Beckmann’s A History of Inventions, which can
be termed as Notes on Johann Beckmann I. In 1863, while composing “Beiheft C,” Marx
revisited and expanded his excerpts from the same work, significantly broadening their
thematic scope and content, which can be termed as Notes on Johann Beckmann II,
constituting a crucial component of Marx’s third study on Technologie conducted in the
1860s.2

2 Marx’s study on Technologie can be broadly divided into three phases: the first is the extracts from the
writings of Auguste de Gasparin, Charles Babbage, and Andrew Ure in Notebook 5 of the Brussels
Notebooks in 1845; the second is the extracts from the writings of J. H. M. Poppe, Andrew Ure, and Johann
Beckmann in Notebook XV of the London Notebooks in 1851; and the third phase is the re-examination of
earlier notebooks on Technologie and re-excerpts from the writings of Charles Babbage, Johann Beckmann
and others in the 1860s.
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Until now, Marx’s Notes on Johann Beckmann II have not yet been published in
MEGA?, and even the original manuscripts of the entire Beiheft C remains in private
hands. Fortunately, the German scholar Hans-Peter Miiller obtained a copy of Notes on
Johann Beckmann II and published them for the first time, providing us an opportunity
to examine the real content of this text. These materials provide us with a unique micro-
perspective for understanding Marx’s theoretical research, intellectual development, and
working methods during this period. In particular, Marx’s use of Notes on Johann
Beckmann Il in Capital offers us a paradigmatic case study for delving deeper into the
critical perspective of political economy and the scientific method of historical
materialism that Marx employed when examining the historical essence of machinery and
its capitalist application.

Based on Miiller’s edition of Notes on Johann Beckmann II and situated within
relevant textual sources and intellectual-historical contexts, this paper attempts to explore
the issues in three aspects:

Firstly, through a textual analysis of the Notes on Johann Beckmann II to clarify
Marx’s focal problematic and theoretical intentions at this stage, analyzing the crucial
theoretical challenge posed to Marx by Beckmann’s account of the dual socio-economic
effects of machinery, which could be designated as the “Beckmann Dilemma,” while
highlighting the substantial theoretical limitations inherent in Beckmann’s account of the
history of technology.

Secondly, by contextualizing Marx’s repeated engagements with the Notes on
Johann Beckmann II in the Manuscripts of 1861-1863, dissecting Marx’s preliminary
resolution of the “Beckmann Dilemma,” highlighting his philosophical methodology,
shifts in theoretical perspective, and progressive logical developments.

Thirdly, through a rigorous analysis of Capital, demonstrating Marx’s scientific
solution and fundamental transcendence of the “Beckmann Dilemma,” while drawing out
its contemporary implications.

NOTES ON JOHANN BECKMANN II AND THE “BECKMANN
DILEMMA”: WHAT MAKES THE “JANUS METAPHOR” OF
MACHINERY POSSIBLE?

In Notebook XV of the London Notebooks (1851), Marx only briefly summarized
sections from Volumes 1 and 2 of Beckmann’s five-volume 4 History of Inventions
[Beitrdge zur Geschichte der Erfindungen] (Beckmann, 1780-1805), which addressed
non-productive inventions or discoveries, such as distilled spirits and tulips (Marx &
Engels, 2023, p. 141). This might create the impression that Beckmann’s influence was
marginal compared to classical political economists and Technologie writers like Poppe,
Andrew Ure, and Charles Babbage (Miiller, 1999, p. 228). But in Beiheft C Marx re-
excerpted in 1863 the complete five volumes of Beckmann’s A History of Inventions.
This indicates Marx’s growing recognition of Beckmann’s significance as a distinct
theoretical resource.

The Beckman’s dilemma arises from two opposing dimensions: On the one
hand, the industrial application of machinery has greatly accelerated the

29
soctech.spbstu.ru



Special Topic: The Language and Poetics of Machines
Tema BeIycka “A3vix u nosmura mawiun”

transformation of the mode of material production and livelihood, laying the
material foundation for human development and liberation.

(1) Machinery significantly enhances the productivity of labour. For
example, the ribbon-loom “can weaves 4 to 6 pieces at once,” and “using this
machine, one person can easily produce more in the same amount of time than
several individuals did previously” (Miiller, 1999, pp. 233-234). This aspect was
not addressed in the 1851 Notes on Poppe (Miiller, 1981, pp. 79-80), as Poppe’s
History of Technology similarly omitted it (Poppe, 1807, pp. 484-485), but Marx
later focused on it specifically in the Manuscripts of 1861-1863.

(2) Machinery promotes the advancement of socio-economic development. Marx
noted that improvements in saw-mills accelerated the rapid development of wood
processing and export trade. For example, “in 1530, timber-rich Norway developed its
first cutting machine [...] As a result, timber exports increased significantly” (Miiller,
1999, p. 235). This indicates that a series of productivity-enhancing technological
innovations had already emerged in the pre-industrial era, driving the growth of related
industries and socio-economic development.

Machinery thus promotes the abundance of material means of subsistence, providing
a critical foundation for human emancipation. When Marx excerpted material pertaining
to the history of the corn-mill (Getreide-Miihlen), he first cited the poem by the ancient
Greek poet Antipater of Thessalonica:

Cease your work, ye maids, ye who laboured in the mill;

sleep now, and let the birds sing to the ruddy morning; for

Ceres has commanded the water-nymphs to perform your task:

these, obedient to her call, throw themselves on the wheel,

force round the axle-tree, and by these means the heavy mill (Miiller, 1999, p.
234).3

Beckmann noted that in this hymn “neither humans (Menschen) nor livestock (Vieh)
are visible” (Miiller, 1999, p. 229). This reveals both the mechanization of grain milling,
shifting from human/animal power to natural forces, and the ancient Greeks’ optimistic
view of machinery’s potential to liberate human labour — Marx directly quoted and
analyzed this poem in Capital.

Marx then excerpted content about the economic mill (not covered in his 1851 Notes
on Poppe), noting its adoption due to population growth and rising flour prices. The
economic mill significantly improved grinding precision and output, securing material
subsistence for expanding populations (Miiller, 1999, p. 234). Miiller observed: “The
economic mill is primarily a technology born out of necessity” (Miiller, 1999, p. 229).
More precisely, this fact reaffirms Marx’s view that technological inventions
fundamentally arise not from individual curiosity or technical logic, but from the
developmental imperatives of specific socio-economic relations.

3 The English translations of these verses can be found in Johann Beckmann’s 4 History of Inventions.
(Beckmann, 1846, p. 152)
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On the other hand, the productive application of machinery harmed workers’
interests, sparking intense conflicts between workers and machines, as well as panic and
prohibitions by feudal ruling classes. For instance, the introduction of the ribbon-loom
“provoked disturbances and complaints from the weavers, until the town council finally
prohibited the use of this instrument [...] fearing that this invention would reduce
numerous workers to beggary, the city council prohibited its use and secretly had the
inventor strangled or drowned” (Miiller, 1999, pp. 233-234).

When Marx excerpted content on sawmills, he again highlighted the antagonism
between machinery and workers — a theme mentioned in Poppe’s History of Technology
but omitted in the Notes on Poppe. He noted: “In England, saw-mills had at first the same
fate that printing had in Constantinople, the ribbon-loom in the Roman Empire, and the
crane in Strasbourg. When attempts were made to introduce them they were violently
opposed, because it was apprehended that the sawyers would be deprived by them of their
employment opportunities and daily wages. For this reason it was found necessary to
abandon a saw-mill created by a dutchman near London, in 1633; and in the year 1700,
Houghton expressed his apprehension that it night excite the rage of the populace”
(Miiller, 1999, pp. 235-236).

This reveals a paradoxical real contradiction in Beckmann’s historical narrative:
while the productive application of machinery enhances productive powers of labour,
promotes economic development and social prosperity, and liberates human labour, it
simultaneously becomes labour’s competitor, thus provoking the workers’ struggle and
then the ruling class’s opposition to the new machines. Miiller argues that this
phenomenon reflects how technological changes since the early modern period disrupted
and challenged the consensus rules established between the rulers and the ruled to
maintain the stability of traditional modes of production and social structures. Here, the
logic of economic gain clashed with the logic of subsistence, arousing strong opposition
from those involved (Miiller, 1999, S. 229). However, this seemingly reasonable
explanation oversimplifies the extremely complex class relations and historical processes
underlying the phenomenon, thereby obscuring the critical theoretical issues embedded
within it.

In fact, the contradictory phenomenon caused by capitalist production based on
machinery, particularly the antagonism between workers and machinery, had already
been widely discussed in the literature of political economy and Technologie at that time.
Why did Marx pay special attention to Beckmann’s account? From the perspective of
intellectual history concerning the worker-machine problem, Beckmann’s narrative
occupies a unique position: His argument differs from the views of Ricardo and Ure
regarding the age of modern industry who acknowledged and defended the sharp
opposition between workers and machines, and it differs also from Smith regarding the
period of manufacturing who emphasized that machines were subordinate to the division
of labour and were in harmony with workers in the sense of enhancing the well-being of
the general society. In contrast, Beckmann was keenly aware of the paradoxical
consequences of the initial application of machines during the period of manufacture,
clearly highlighting the antagonism between workers and machines. This would
undoubtedly have had a strong impact on Marx, who had been familiar with Smith,
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Ricardo, Ure and others, and led to a crucial theoretical problem: How is this originary
dual character of machinery possible? Here, we tentatively designate this issue as the
“Beckmann Dilemma” — which, in essence, constitutes a central question in the
philosophy of technology. For example, Bernard Stiegler used Janus, the two-faced god
of Roman mythology who symbolized origins, as a metaphor for the two-faced nature of
technology(Stiegler, 2020, p. 231).

However, Beckmann’s narrative of the history of technology and its implicit
“Beckmann Dilemma” reveal major theoretical flaws of bourgeois ideology. Firstly, there
is a latent techno-determinism, techno-fetishism and techno-original-sin rooted in an
implicitly idealist conception of history. In Beckmann’s historical narrative, machines are
treated as the sole determining factor of socio-historical development, while the
antagonistic relationship between machines and labour across different spatio-temporal
contexts is homogenized. This fundamentally repeats the same error committed by
political economists: They just observe the abstract unity while obscuring the essential
differences (Marx & Engels, 2010a, p. 23), thereby conflating machinery as such with its
specific social applications, and thus lapsing into a non-historical, implicitly idealist
conception of technological determinism. Based on this, Beckmann’s account of workers
resisting and authorities prohibiting machinery implicitly reflects a notion akin to techno-
original-sin — that is, attributing the adverse effects of machines on workers entirely to
the machines themselves, as if technological inventions inherently possess an originary
evil. Secondly, there is the conception of individual-heroism on machine invention. In
Beckmann’s narrative, machines are portrayed as the creations of genius-like individuals,
this perspective disregarding the broader historical accumulation and specific social
relations that underpin these inventions. Thirdly, an implicit bourgeois standpoint
permeates Beckmann’s narrative. For example, Beckmann frames workers’ resistance to
machines as “mob riots,” while portraying feudal rulers’ prohibitions on machinery in a
negative light.

In summary, although Beckmann had earlier perceived the two-sided nature of the
machinery, he was bound by his basic position and methodology and was not yet able to
correctly reveal the historical logic and essential laws underlying this phenomenon. In
contrast, when Marx encountered the “Beckmann Dilemma”, he would not just stay on
the surface of the problem, but would inevitably ask about its inherent laws and
developmental tendencies from the perspective of historical materialism. This inquiry can
be broken down into three dimensions:

Firstly, Beckmann suggested that workers opposed machines primarily because the
application of machines led to unemployment or wage depression. But is this causal
relationship necessarily true? What is the internal mechanism behind it? Secondly,
Beckmann’s narrative demonstrates that the productive application of machinery, from
its inception, universally provoked worker resistance and the repression of the ruling-
class. This fact not only validates a fundamental principle of Marx’s historical
materialism: transformations in the means of labour necessarily bring about changes in
the mode of production and social relations, but also raises a deeper question: Is
machinery inherently opposed to labour? If the answer is no, then what are the historical
preconditions and root causes that lead to this opposition of humans and machines?
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Thirdly, how should workers correctly understand and respond to the real effects of
machinery? These three questions ultimately converge on a central issue: How can we
properly understand the historical nature of machines and their capitalist applications?
Marx’s resolution of the “Beckmann Dilemma” simultaneously overcomes and
transcends Beckmann’s theoretical limitations.

THE ECONOMIC MANUSCRIPTS OF 1861-1863 AND THE
EXPLORATORY JOURNEY TO DECIPHER THE “BECKMANN
DILEMMA”

As previously discussed, Marx’s Beihefte served as preparatory materials for the
theoretical issues he intended to explore. This characteristic equally applies to the Notes
on Johann Beckmann II. Marx’s repeated engagement with these Nofes in the
Manuscripts of 1861-1863 and Capital were not only tied to its explicit thematic content
but also instrumental to his reflections on pivotal theoretical questions. In other words,
Marx deployed the Notes on Johann Beckmann II within the overarching framework of
his critique of political economy. Therefore, by analyzing the specific contextual
applications of the Noftes in the Manuscripts of 1861-1863, we can trace the foundation
of scientific methodology, shifts in problematics, and logical progression of thought of
Marx gradually cracking the “Beckmann Dilemma.”

Firstly, Marx sought to address the “Beckmann Dilemma” by employing the method
of “from the abstract to the concrete”, that is, to transcend the narrow logic of Technologie
narratives and to situate the problem of machinery’s capitalist application within the
broader socio-economic context. Specifically, while drafting the Manuscripts of 1861—
1863, Marx routinely appended thematic indices to the inside front cover of his
notebooks. For Notebooks XXI-XXIII, he added a “List of Excerpted Works” to mark
their usage in the manuscripts. For instance, in the “List of Excerpted Works” of Notebook
XXIII, Beckmann appears as an independently noted author under the 19th item (Marx &
Engels, 2010b, p. 476). Crucially, the contextual placement of the item “Beckmann”
reveals Marx’s methodological intention: he grouped Beckmann with Smith’s labour
theory of value, Malthus and Ensor’s theories of population, Sismondi’s theory of
commercial wealth, as well as Dudley North’s theory of merchant capital. This
collocation demonstrates Marx’s effort to disclose the historical enigma of capitalist
production by uncovering the hidden connections between these seemingly disparate
theoretical issues.

Secondly, Marx conducted a preliminary exploration of the problem of machinery
bringing down wages from the perspective of capital-labour exploitation and the labour
theory of value. In Notebook XXI, while analyzing the causes of the decline in wages, he
drew on the “Notes on Johann Beckmann II”, specifically engaging with the first
dimension of the “Beckmann Dilemma”: the relationship between machinery and the
declines in wages. Marx began by criticizing Malthus and others for their chaotic and
self-contradictory explanations, which attributed the declines in wages to factors like rent,
production costs, population growth, the rise in the price of grain and the depreciation of
banknotes (Marx & Engels, 2010b, pp. 158-162). Subsequently, he observed that in
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textile factories, machine improvements consistently exerted downward pressure on
wages (Marx & Engels, 2010b, pp. 162-165). At this point, Marx wrote down a critical
commentary: “The only correct point in the theory of population is that the development
of capital throws the mass of the population into conditions” of extreme destitution for
the purpose of facilitating reproduction (Marx & Engels, 2010b, p. 165). This indicates
that Marx began to attribute the root of pauperisation and declines in wages to Capital.
With this Marx commented “Capital. Capital as person with Adam Smith too” (Marx &
Engels, 2010b, p. 165), and substantiated his argument by quoting a line from Smith’s
The Wealth of Nations: “Stock cultivates land; stock employs labour” (Marx & Engels,
2010b, p. 131). With this Marx aimed to demonstrate that the root cause of declines in
wages lies in capital’s usurpation of labour as the dominant subject, which in turn enslaves
labour itself. This is precisely capital dividing labour into “productive and unproductive
labour” (Marx & Engels, 2010b, p. 165) since he had previously indicated: “Productive
labour, therefore, is labour which — in the system of capitalist production—produces
surplus value for its empoyer” (Marx & Engels, 2010b, p. 131). Thus, the intention of
Marx here is fundamentally to situate the issue of declines in wages within the framework
of capital-labour exploitation. Where Beckmann saw only the general application of
machinery, Marx penetrated deeper to discern its specifically capitalist application.
Consequently, it evoked as an issue what kind of role machinery plays in this process?
To address this, Marx quotes a passage from the Notes on Johann Beckmann II:

In this town about twenty years ago certain people invented an instrument for
weaving, with which a single person could weave more cloth, and more easily,
than many others in the same length of time. As a result there arose
disturbances and complaints from the weavers, until the town council finally
prohibited the use of this instrument. (Marx & Engels, 2010b, p. 165)

Marx succinctly summarized this passage as ‘“Shortening of labour time by
machinery” (Marx & Engels, 2010b, p. 165). Later, under the heading “Machinery and
AVERAGE WAGES” he cited another excerpted passage: “Wages are decreased in the
same proportion as the powers of production increase. Machinery, it is true, cheapens the
necessaries of life, but it also cheapens the labourer” (Marx & Engels, 2010b, p. 166).
Hence, Marx sought to illustrate the internal mechanism by which the capitalist
application of machinery declines wages, grounding his analysis in the labour theory of
value and theory of surplus value. As he had previously established, the average wage
represents the value form of labour-power. On a given working day, capital deploys
machinery to raise labour productivity and extend surplus labour time with the shortening
of necessary labour time, because “surplus value could only increase to the extent that
there was a fall in the value of labour capacity and therefore in wages” (Marx & Engels,
2010b, p. 65). Undoubtedly, this only addresses the issue from the perspective of the
production of relative surplus value, representing just one internal cause of machinery-
driven declines in wage. Beyond this, there exists a more acute and immediate factor: the
competition between machinery and labour that drives workers’ actual wages far below
the average wage. As Marx notes: “The moment the machine comes into competition
with human labour, the wages of that labour begin to adjust themselves to the lesser cost
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of production by [the] machine” (Marx & Engels, 2010b, p. 166). This precisely
encapsulates what Beckmann identified as the immediate cause of workers’ resistance to
machinery. Here we encounter the second dimension of the “Beckmann Dilemma”: Does
the capitalist application of machinery inherently conflict with labour? And if so, does
this imply the necessity of “a check to improvement” and abandonment of “the progress
of human ingenuity” (Marx & Engels, 2010b, p. 166)? In order to resolve these questions
fundamentally, Marx recognized the necessity to probe the historical preconditions and
developmental tendencies underlying the capitalist application of machinery.

Thirdly, Marx traces the historical origins of the capitalist application of machinery
through the lens of “capital’s personification” and primitive accumulation. In Notebook
XXIII, he again turned to excerpts from Smith and Beckmann while examining the
problem of primitive accumulation. Notably, Marx began with citing Smith’s account of
England’s enclosure movements since the 15th century for the acceleration of primitive
accumulation. Under the heading “Clearing of Estates” he revisited of Smith’s phrase:
“Stock cultivates land; stock employs labour”and generalized it as “Personification of
Capital” (Marx & Engels, 2010b, p. 271). Subsequently, Marx summarized the main
content of the “Notes on Johann Beckmann II:

Shortening of labour by means of machinery. The workers’ struggle against
this. Beckmann, Ribbon mills. The gaining of extra wheat by better grinding.
Struggle in England against the sawmills. German inventions. (Marx & Engels,
2010b, p. 271)

These elements might appear unrelated at first glance, while within the whole
context it seems that Marx actually had an insight into the deep historical implications of
Smith’s expression: the phrases “stock cultivates land” and “stock employs labour”
represent the dual dimensions of capital’s personification. The former reflects the early
modern British historical process wherein landowners and agrarian capitalists destroyed
feudal land tenure and established capitalist agriculture by “clearing of estates.”
Crucially, this primitive accumulation forcibly separated direct producers from their
means of subsistence, creating a mass of “free” labour-power — the foundational
precondition for industrial capitalism. As Marx notes: “The dispossessed tenants either
‘seek a subsistence in the manufacturing towns, or ... emigrate to America’” (Marx &
Engels, 2010b, p. 271). The latter phrase “stock employs labour” reflects the historical
process of exclusion, degradation and exploitation of labour by industrial capitalists with
the help of machines. Marx recognized that the rural “clearing of estates” merely
established the most basic precondition for capitalism. As he asserted:

As long as capitalist production has not yet produced for itself all the conditions
of its free development — and the most essential one is the formation of a class
of WAGE LABOURERS absolutely dependent on capital — capital regulates
and intervenes, until it has made the conditions adequate to its needs. (Marx &
Engels, 2010b, p. 262)
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This absolute free movement of capital, according to its own immanent laws,
expresses itself at the same time as utter ruthlessness towards the labouring
population. (Marx & Engels, 2010b, p. 262)

In the urban context, this movement of capital manifests as capital’s application of
machinery to expel labour — a process that, borrowing the terminology of “clearing of
estates,” might be termed “the clearing of manufactures and factories.” As a result, capital
perpetually generates a relative surplus population, condemning masses of so-called
“free” labourers to perpetual destitution, thereby enforcing labour’s absolute dependence
and submission to capital. From this point of view, Beckmann provided Marx with unique
theoretical resources for understanding the early historical origins of industrial capitalism
and the process of capital accumulation. Through Beckmann, Marx came to clearly
recognize that in the development of industrial capitalism, capital’s employment and
exploitation of labour were largely achieved through the introduction of machinery — a
process that, from the very beginning, was marked by intense contradictions and conflicts
among labour, machinery, and capital. In other words, the capitalist application of
machinery not only had fundamental historical preconditions but also constituted, from
the outset, an integral part of the (primitive) accumulation process of capital. Meanwhile,
Marx transcended Beckmann’s narrow perspective of Technologie, penetrating deeper to
recognize that the antagonism between machinery and workers stemmed neither from
machines themselves nor from capitalists — who are merely the personifications of capital-
relations — but from the inherent demands of the capital-relations.

To sum up, within the writing of the Manuscripts of 1861-1863, Marx attempted to
focus on the perspective of historical materialism and the critique of political economy to
probe preliminarily into the essence of specific social relations among the application of
machinery, as well as its historical preconditions and inherent law. This theoretical work
provides a steady base of scientific methodology and perspective for the final resolution
of the “Beckmann Dilemma”.

THE CAPITAL: THE SCIENTIFIC SOLUTION OF THE “BECKMANN
DILEMMA”

In Capital, Marx repeatedly drew upon the content of the Notes on Johann
Beckmann I1. By explaining the historical logic and essential laws governing machinery
and its capitalist application, he comprehensively and scientifically resolved the
“Beckmann Dilemma,” thereby achieving a fundamental transcendence of bourgeois
Technologie and technical theories.

Firstly, the struggle between workers and machinery is an inevitable result of the
historical development of the capitalist mode of production. In the section “The Strife
Between Workman and Machine,” Marx extensively cites historical narratives from
Notes on Johann Beckmann II regarding workers’ resistance to machinery. From the
perspective of historical materialism, he asserts:

The contest between the capitalist and the wage labourer dates back to the very
origin of capital. It raged on throughout the whole manufacturing period. But only since
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the introduction of machinery has the workman fought against the instrument of labour
itself, the material embodiment of capital. He revolts against this particular form of the
means of production as being the material basis of the capitalist mode of production
(Marx & Engels, 2010c, p. 430).

This statement signifies two crucial points: On the one hand, the struggle between
workers and machinery is merely the external manifestation of capital-labour
contradictions under capitalist relations. Where Beckmann saw only the superficial
conflict between workers and physical machine, Marx penetrated the material
appearance of machinery to uncover its underlying historical essence of specific social
relations. Thus, rather than workers opposing the machine, they are in fact resisting the
economic reification of capital-relations. In this sense, Marx overcame and transcended
Beckmann’s techno-fetishism. On the other hand, the antagonism between machine and
workers is not an inherent, natural attribute of machinery, but results from the particular
form that emerged from the development of the material basis of capitalist production
(means of production). In order to deeply grasp the contradictory relationship between
machinery and worker, it is essential to understand the historical development of capital-
relations and the capitalist mode of production in the first place, particularly the
historical formation of large-scale machine industry under capitalism and its inherent
laws. This can be analyzed in three dimensions:

(1) Primitive accumulation provided the essential historical preconditions and
external guarantees for the formation and development of capital-relations and the
capitalist mode of production. As Marx noted: “The so-called primitive accumulation,
therefore, is nothing else than the historical process of divorcing the producer from the
means of production” (Marx & Engels, 2010c, pp. 705-706). This divorce constitutes the
premise of capital-relations and is perpetuated and expanded through capitalist
production. The foundation and primary factor of this historical process was the violent
dispossession of rural inhabitants’ land through measures like “clearing the estates”
which forcibly severed masses of people from their means of subsistence, transforming
them into a legally unprotected proletariat and hurling them onto the labour market. This
development not only propelled the making of capitalist agriculture but also provided
the essential labour force required for the emergence of industrial capital and
manufacturing.

Simultaneously, capital-relations established a domestic market for capital through
the process of forcibly transforming these “free” labourers into wage-workers obedient
to capitalist production discipline through bloody legislation. This process not only
partially dismantled the obstacles posed by rural feudal systems and urban guild systems
but also ignited conflicts between emerging manufacturing and traditional artisan guilds.
Marx precisely observed that the initial opposition to manufacturing itself came “from
the guilds and privileged towns, not from the workpeople” (Marx & Engels, 2010c, p.
432). And thus, Marx noted that “the manufactures proper opened out new fields of
production to the rural population, driven from the land by the dissolution of the feudal
system. At that time, therefore, division of labour and co-operation in the workshops,
were viewed more from the positive aspect, that they made the workpeople more
productive” (Marx & Engels, 2010c, pp. 432-433).
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However, the limitations of manufacturing hindered capital’s valorization demands,
driving capital to seek new material-technical means. As increasingly advanced
machinery was introduced into workshops, the contradictions between workers and
machines intensified. This struggle manifested in two forms: One is the direct contest of
workers against machines within machine-adopting manufacturing, another is the
resistance that targeted machine production among traditional artisans and
manufacturing workers. Beckmann’s so-called “mob riots” against machinery and
authorities’ bans on machines were but one episode in this protracted, multilayered inter-
class struggle. Furthermore, external factors such as the discovery of gold and silver in
America, commercial wars, colonial expansion, the national debt, a modern of taxation,
and the protectionist system (Marx & Engels, 2010c, p. 739) drastically accelerated this
process. From this point onwards, the struggle between workers and machinery emerges
as a historical phenomenon that erupts at a specific stage of the protracted, expansive,
and increasingly complex overall process of primitive accumulation.

(2) Machinery and its capitalist application are products of the internal contradictory
movement of the capitalist mode of production. As Marx observed: “It [manufacture]
towered up as an economic work of art, on the broad foundation of the town handicrafts,
and of the rural domestic industries” (Marx & Engels, 2010c, p. 373). The foundation of
manufacture remained handicraft production, reliant on manual skill and dexterity, which
imposed insurmountable limitations such as the narrowness of the technical basis, the
expense of production methods, and the lack of labour discipline. These constraints
prevented capital from fully appropriating surplus labour-time, instead leaving it
perpetually constrained by living labour’s resistance. As a result, “at a given stage in its
development, the narrow technical basis on which manufacture rested, came into conflict
with requirements of production that were created by manufacture itself” (Marx & Engels,
2010c, p. 373). This gave birth to large-scale industrial machinery under capitalism. In
other words, machinery and its capitalist application represent both the inherent demand
and inevitable outcome of capital-relations, shattering the narrow technical basis of
manufacture and establishing a new material-technical basis and mode of production
commensurate with its own logic. In this sense, machinery is not merely the achievement
of individual inventors, but rather the product of specific socio-historical conditions. As
Marx noted: “The inventions of Vaucanson, Arkwright, Watt, and others, were, however,
practicable, only because those inventors found, ready to hand, a considerable number of
skilled mechanical workmen, placed at their disposal by the manufacturing period” (Marx
& Engels, 2010c, p. 385). Thus, “a critical history of technology would show how little
any of the inventions of the 18th century are the work of a single individual. Hitherto
there is no such book” (Marx & Engels, 2010c, p. 385). This statement clearly targets the
individualist heroism of Beckmann and others when they discussed the context of
material production.

(3) The capitalist application of machinery generates a new form of labour
alienation. From the contradictory dynamics of the capitalist mode of production, it is
evident that capital-relations predetermined machinery to emerge as an objectified alien
force utterly hostile to workers from the outset. As Marx observed:
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The character of independence and estrangement which the capitalist mode of
production as a whole gives to the instruments of labour and to the product, as
against the workman, is developed by means of machinery into a thorough
antagonism. Therefore, it is with the advent of machinery that the workman for the
first time brutally revolts against the instruments of labour (Marx & Engels, 2010c,
p. 435).

The capitalist application of machinery manifests labour alienation in two key
aspects: On the one hand, machinery is “a power inimical to him [workman], and as such
capital proclaims it from the rooftops and as such makes use of it” (Marx & Engels,
2010c, p. 438) As the objectified product of labour, the machine emerged as the most
potent instrument through which capital subdued labour. On the other hand, it creates an
economic paradox: “the most powerful instrument for shortening labour time, becomes
the most unfailing means for placing every moment of the labourer’s time and that of his
family, at the disposal of the capitalist for the purpose of expanding the value of his
capital” (Marx & Engels, 2010c, p. 411). To illustrate this, Marx cited Beckmann’s
observation: “Antipatros, a Greek poet of the time of Cicero, hailed the invention of the
water-wheel for grinding corn, an invention that is the elementary form of all machinery,
as the giver of freedom to female slaves, and the bringer back of the golden age” (Marx
& Engels, 2010c, p. 411). At the same time, he sneered at modern vulgar economists like
Bastiat and McCulloch: “They understood nothing of Political Economy and Christianity.
They did not, for example, comprehend that machinery is the surest means of lengthening
the working day” (Marx & Engels, 2010c, p. 412). This stark contrast between ancient
and modern thought reveals how, under capitalism, machinery’s emancipatory potential
is alienated into a means of exploitation — becoming “the bringer back” of ancient slavery
in a new form. Of course, the Greek poet’s praise for machine-liberation was merely
romantic idealism, under slave systems, machinery could never automatically emancipate
slaves.

Secondly, the capitalist application of machinery inevitably generates a downward
pressure on wages. Marx explains:

The instrument of labour, when it takes the form of a machine, immediately
becomes a competitor of the workman himself. The self-expansion of capital
by means of machinery is thenceforward directly proportional to the number of
the workpeople, whose means of livelthood have been destroyed by that
machinery. The whole system of capitalist production is based on the fact that
the workman sells his labour power as a commodity. Division of labour
specializes this labour power, by reducing it to skill in handling a particular
tool. So soon as the handling of this tool becomes the work of a machine, then,
with the use value, the exchange value too, of the workman’s labour power
vanishes; the workman becomes unsaleable, like paper money thrown out of
currency by legal enactment. That portion of the working class, thus by
machinery rendered superfluous, i. e., no longer immediately necessary for the
self-expansion of capital, either goes to the wall in the unequal contest of the
old handicrafts and manufactures with machinery, or else floods all the more
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easily accessible branches of industry, swamps the labour market, and sinks the
price of labour power below its value. (Marx & Engels, 2010c, pp. 433-434).

Here, Marx provides a scientific analysis from the perspective of the labour theory
of value, revealing the intrinsic mechanism by which capitalist machinery drives wage
depression. And thus the following crucial issue emerges: How should workers confront
this objective and persistent condition?

Thirdly, it is essential to rigorously distinguish between machinery as such and its
capitalist application. As demonstrated above, the root cause of machinery’s destructive
impact on workers lies in its capitalist employment, not in its technical essence. As Marx
emphasized:

It is an undoubted fact that machinery, as such, is not responsible for “setting
free” the workman from the means of subsistence [...] The contradictions and
antagonisms inseparable from the capitalist employment of machinery, do not
exist, they say, since they do not arise out of machinery, as such, but out of its
capitalist employment! (Marx & Engels, 2010c, p. 444)

For machinery in itself shortens labour-time, lightens toil, and enriches producers,
demonstrating humanity’s triumph over natural forces, whereas its capitalist application
produces the opposite, harmful effects. Based on this, Marx definitively clarifies the
revolutionary target and strategy for workers “learnt to distinguish between machinery
and its employment by capital, and to direct their attacks, not against the material
instruments of production, but against the mode in which they are used [gesellschaftliche
Exploitationsform—Author]” (Marx & Engels, 2010c, p. 432). Here, Marx achieves a
complete overcoming and transcendence of the implicit techno-original-sin committed by
Beckmann and others which conflated machines with their capitalist use.

CONCLUSION

In summary, Marx’s engagement with the Notes on Johann Beckmann II and his
scientific investigation of the “Beckmann Dilemma” underwent a complex and deepening
process. On the one hand, Beckmann’s historical narratives on machinery provided Marx
with unique theoretical resources for further exploring the historical essence of machinery
and its capitalist application. On the other hand, through his historical materialist analysis
of machinery’s socially determined nature and related theoretical issues, Marx thoroughly
overcame the theoretical limitations and bourgeois ideological illusions inherent in
Beckmann’s approach. Based on this, he furnished the proletariat with a scientific
theoretical direction for revolutionary struggle and the future prospects of human
emancipation. Meanwhile, this engagement offers us a crucial entry point for deeply
understanding the methodological significance and contemporary relevance of Marx’s
philosophy of technology. This includes two aspects:

Firstly, Marx’s philosophy of technology is a critical theory of technology that is
fundamentally rooted in historical materialism as its primary methodological approach
and is situated within the overarching framework of the critique of political economy. To
comprehend the historical essence of modern science and technology, one must not

40
soctech.spbstu.ru



Technology and Language Texunomoruu B uadochepe, 2025. 6(3). 26-42

remain confined to empirical-positivist analyses of technical objects, or metaphysical
meditations about “technology-in-itself.” Instead, analysis must return to the total
historical praxis of the immanent contradictions of modern society — interpreting
technology through the holistic context of political-economic critique. Only thus one
avoids relapsing into the trap of idealist conceptions of technology.

Secondly, Marx’s demarcation between machinery and machinery’s capitalist
employment demonstrates that technological innovation and specific social relations are
historically constitutive. This means that technological inventions never exist or function
independently — they are always intrinsically fused with determinate social relations, and
embedded within concrete socio-historical practices, and this dialectical unity cannot be
treated in a separate perspective. Therefore, both technological determinism and the
neutrality view of technology fundamentally deviate from the profound implications of
Marx’s view of technology. For Marx, the so-called “two-sideness of technology” does
not reside in technology itself but in the specific social relations behind it. This scientific
perspective of technology not only provides the proletariat with a scientific framework
for correctly confronting the consequences of capitalist employment of technology, but
also offers a theoretical foundation for genuinely advancing people-centered scientific
innovation and “technology for the good” within the practical context of contemporary
societies.
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Abstract

This article presents a comprehensive interdisciplinary study of the evolution of the language of machines,
examined as a reflection of fundamental epistemological and cultural paradigms of different historical
epochs. In order to achieve for the first time an interdisciplinary methodological synthesis of Object-
Oriented Ontology, the theory of hyperobjects, and historical-cultural analysis, the paper proposes to study
machines as actors possessing their own language, thereby overcoming the traditional anthropocentric
approach in studies of technology. The central thesis maintains that machines have never been neutral tools
but have consistently functioned as active actors that shape and transmit specific linguistic codes
embodying the aesthetic, social, and power structures of their time. The methodological framework
synthesizes the principles of Graham Harman's object-oriented ontology, Timothy Morton's concept of
hyperobjects, and historical-cultural analysis, thus enabling the identification of a continuous line of
transformation in machine language from the Baroque era to the digital present. The novelty of the research
lies in the development of a periodization of the evolution of machine language, which identifies its specific
regimes (allegorical, intimate-playful, functional-deterministic, reflexively-hybrid) and links them to shifts
in cultural-historical paradigms, rather than solely to technological progress. The research results
demonstrate a sequential shift in linguistic regimes: the allegorical theatricality and rhetorical excess of
Baroque automata give way to the intimate and playful language of Rococo machines, which in turn is
replaced by the functional determinism and standardized "grammar of mechanisms" of Franz Reuleaux in
the industrial age. Particular attention is paid to the analysis of the contemporary digital stage, where the
language of artificial intelligence is characterized as reflexive-hybrid. It is shown that Al systems generate
a fundamentally new type of interaction based on feedback loops (retroflection) and fusion processes,
leading to the emergence of distributed epistemological structures and the blurring of traditional boundaries
between natural and artificial intelligence. The study reveals that machines not only perform utilitarian
functions but also actively participate in generating new regimes of knowledge production, acting as co-
authors. The conclusions emphasize that modern technologies represent complex actor-network formations
in which materiality acquires its own voice through the hybrid language of reflexive co-creation,
necessitating the development of new ethical and philosophical frameworks for understanding human-
machine interaction.
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AHHOTaNus

Crathst TpencTaBimsieT co00M MEXTUCHHUIUIMHAPHOE WCCICAOBAaHWE OJBOJIONMH S3bIKA MAIIHH,
paccMaTpuBaeMoro Kak oTpaxeHHe (yHIaMEHTaJIbHBIX SMHCTEMOJOIHMYECKUX U KYJIBTYPHBIX Mapajurm
pa3NUYHBIX HCTOPUYECKHX DJI0X. BrepBele NpeaokeH M MPUMEHEH MEXIUCIMIUTMHAPHBINA
METOAOJIOTHIECKH CHHTE3 OOBEKTHO-OPHCHTUPOBAHHON OHTOJNIOTUH, TEOPUH THUIEPOOBEKTOB U
MCTOPHUKO-KYJIBTYPHOTO aHaJIM3a JUIsl N3y4YeHUs] MalllMH KaK aKTOPOB, 00JIa/IA0IIX COOCTBEHHBIM SI3bIKOM,
YTO MO3BOJISCT MIPEOAOJIETh TPAIUIMOHHBII aHTPOIOIEHTPUYECKUH MOIX0/A B UCCIETOBAaHUAX TEXHUKH.
OcCHOBHOW Te3uc pabOTHI 3aKIIOYAeTCI B TOM, YTO MAIOIUHBI HUKOTAAa HE OBUIM HEHTpalbHBIMU
MHCTPyMEHTaMH, HO Bcerza (QYHKIHOHMPOBAJIM KaKk aKTHBHbIE aKTOpbl, (OpMHUpYMOLIHE U
TpaHCIHUPYIOIIKE CrHeUu(UIecKue S3bIKOBbIE KOJbI, BOIUIOIIAIONINE 3CTETUYECKHE, COLUAJbHbIE H
BJIACTHBIC CTPYKTYpHI CBOETO BpeMEHH. MEeTOHOIIOTHYeCKUi ammapaT WCCIeJOBaHUS CHHTE3UPYET
NPUHLUIBL  00BbEKTHO-OPUEHTHPOBAHHOM OHTOJIorMKM ['pama XapMaHa, KOHLENLHUIO THIIEPOOBEKTOB
TumoT MOpPTOHAa M HCTOPUKO-KYJIBTYPHBIH aHANM3, YTO IO3BOJIAET BBISBUTH HENPEPBHIBHYIO JHHUIO
TpaHC(hOpMAIMX MAITHHHOTO SA3bIKa OT 3MMOXU 0apoKKo 10 mudpoBoii coBpeMeHHOCTH. Hay4yHas HOBH3HA
HCCIIEIOBaHMS 3aKIJII0YaeTCsl B Pa3paboTKe OPUIMHAIBHOM NEpPHOAM3AIMH SBOJIIOLMH SI3bIKa MAIIIMH,
BBISBJIAIONICH €ro crenupuueckue pexUMbl (JUIErOPHYECKHH, MHTHUMHO-UTPOBOHM, (QyHKIHOHAIBHO-
JIETEPMHUHHUCTCKUA, pe()IeKCHBHO-THOPHUIHBIN) U CBA3BIBAIOIICH X CO CMEHOU KYJBTYPHO-UCTOPHUICCKUX
MmapagurM, a He TOJBKO C TEXHHYECKHUM IPOTrpeccoM. Pe3ynbTaTel HCCIENOBaHMSA AEMOHCTPUPYIOT
MOCJIEIOBATENIBHYI0 CMEHY S3BIKOBBIX PEXHMOB: ajUIerOpHYecKas TeaTpadbHOCTh M PHTOpHUYEcKas
HU30BITOYHOCTH OapOYHBIX aBTOMATOB CMEHSCTCS HHTHMHO-HTPOBBIM S3IKOM MAIIIH POKOKO, KOTOPHIH, B
CBOIO O4epelb, YCTyNmaeT MecTO (QYHKIHOHAIBHOMY JIETEPMUHM3MY U CTaHAapTH3HMPOBAHHOW
“rpamMmMaTtuke MexaHu3MoB” @pania Péno B mHaycTpuanpHyro smoxy. Ocoboe BHUMaHWE YJENseTcs
aHaIM3y COBPEMEHHOTO IMU(POBOTo dTarma, rae A3bIK HCKYCCTBEHHOTO WHTEIUICKTA XapaKTepU3yeTcs Kak
pednexcuBHo-rOpuanblii. [loka3ano, uro coBpemeHHble V-cucTeMbl TOPOXKAAIOT MPHHIHUITHAIBHO
HOBBIA THI B3aUMOJICMCTBHSI, OCHOBAHHBIN Ha METISIX 0OpaTHOW CBs3M (PeTpOdUIeKCHH) U Tpoleccax
CIIASTHUS, YTO MIPUBOJINT K BOSHUKHOBEHHIO PACTIPEACTICHHBIX SMICTEMOJIOTHIECKUX CTPYKTYP H CTUPAHUIO
TPaIUIMOHHBIX TPAaHHIl MEXJy €CTECTBEHHBIM M MCKYCCTBEHHBIM MHTEIUIEKTOM. B Xone uccnenoBaHus
BBISIBIICHO, YTO MAIIIMHBI HE TOJBKO BBIOJHSIOT yTUIMTapHbIE (YHKIUH, HO M aKTHBHO YYacCTBYIOT B
TeHepaluyd HOBBIX PEXHMOB MPOM3BOJCTBA 3HAHMSA, BHICTYIAs B POJNH CO-aBTOPOB. BHIBOABI pabOTHI
MOJYEPKUBAIOT, YTO COBPEMEHHBIE TEXHOJOTHH IPEICTABIAIOT €000 CIIOKHBIE aKTOPHO-CETEBBIC
00pa3oBaHMs, B KOTOPBIX MAaTEpUAILHOCTh OOpETaeT COOCTBEHHBIN TOJOC 4epe3 THOPUAHBIN S3BIK
pedrekcuBHOTO CO-TBOpUYECTBa, YTO TpeOyeT pa3paOOTKH HOBBIX STHYECKUX M (PHIOCOPCKUX PaMOK JUIs
OCMBICIICHHS YeJI0BEKO-MaIIMHHOTO B3aUMOJICHCTBUSI.

KuaroueBble cjoBa: Mamunbl; S3bik  TexHonmoruil; OOBEKTHO-OPUEHTHPOBAHHAS
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MAIINHA KAK TPAMMATHUYECKASA CBA3b

MainHa HUKOTJa He ObUTa HENTpaIbHBIM HHCTPYMEHTOM — OHA TOBOPUT Ha S3BIKE
CBOEH DII0OXM, OTpaxkas €€ ICTETUYECKHUE, COLMAIbHBIE U BIIACTHBIE CTPYKTyphbl. Kak
ormeuaer ['pam Xapman (2021) B kHure “OO0BEKTHO-OPHEHTHPOBAHHAS OHTOJIOTHS:
HOBAsl TEOpHUs BCETro”, OOBEKTHI (BKJIFOYAs MAIIMHBI) BCET/Ia YCKOIB3alOT OT TOJIHOTO
MOCTIKEHUS, HO MX (DEHOMEHOJOTMYECKHE IPOSBICHUS 3aBUCAT OT HCTOPUYECKOTO
KOHTeKcTa. Jto0as MammMHa CyIecTBYeT B JIBYX M3MEPEHUSX OJHOBPEMEHHO: B CBOUX
YYBCTBEHHBIX KayecTBaX (Kak OHa MpOSBISETCS [UIsl HAac) U B cBoed TiyOouaiiieit
BHYTpPEHHEH Npupoze (KakoBa OHa “cama 1o cebe’’). ITOT qyannu3m OOBACHSET, TOUYeMy
OlHA U Ta K€ MapoBas MallMHA MOTJIa BOCIPUHUMATHCS COBPEMEHHUKAMU M Kak
BOIUIOIIEHHE IIPOrpecca, U Kak JEMOHUYECKOE YCTPOMCTBO, OTUYKAAIOIIEE YETOBEKA OT
Tpyna. Mammna y XapmaHa — 3TO HE MPOCTO COBOKYIHOCTH JAeTajeil, a ‘“‘TeMHbII
00BEKT”, Ybsl CYIIHOCTh BCETJa OTYACTU CKPBITA, HaKE KOIJa KaXETCs, YTO MBI
MOJIHOCTHIO IOHUMAEM MPUHIUT €€ pabOThI.

[Ipn srom Xapman (2021) moauyepKuBaeT, YTO MAIIMHBI BCTYNAlOT B OCOOBIE
otHouieHus “csizu’ (alliances) ¢ ApyruMu 0ObEKTaMH — KaK C JIFOJIbMU, TaK U C APYTUMU
MalIuHaMU. DTH CBS3U HE CBOISATCS K MPOCTHIM MPUYHMHHO-CIICCTBEHHBIM IIEITOYKaM, a
00pa3yroT CIIOKHBIE CETH B3aUMOJEHCTBUM, rle KaxkJIas MallliHa OJHOBPEMEHHO M
packpbIBaeT, W CKpBIBACT CBOIO Mpupony. Hampumep, coBpemeHHbIN cMapThoH B
XapMaHOBCKOHM TEPCIEKTUBE — ATO HE MPOCTO MHCTPYMEHT KOMMYHHUKAIIMH, & OOBEKT,
KOTOPBI yCTaHABIUBAET HOBBIE TUIIBI CBSI3€HM MEXIy IOJIb30BaTEIEM, MPOrPaMMHBIM
obecrieueHueM, CIIyTHUKaMU ¥ UH(PPACTPYKTYpOil COTOBBIX BBIIIEK, TPUUEM Kaxaas U3
ATHX CBs3€d MO-CBOEMY TpaHCHOPMHUPYET M3HAYAIBHYIO MPUPOAY BCEX BOBICYEHHBIX
00bekToB. Takum 00pa3oM, MaIIMHBI Y XapMaHa MPEeJCTAIOT HE TAaCCUBHBIMU OPYIUSIMU,
a aKTHBHBIMU YYaCTHMKAMH CJIOKHOW OHTOJIOTMYECKOM WIPBI, T/I€ HU OJUH OOBEKT
HUKOTJ]a HE MOXXET OBITh MOJHOCTHIO “pa30o0iiaueH” WM CBEIEH K CBOMM BHEIIHUM
MIPOSIBJICHUSIM.

OT MEXAHM3ALIMU PEAJIBHOCTHU K MEXAHU3AIIUUA A3bIKA

XapMaHOBCKMI B3IV HAa MAIIMHY Kak Ha “TeMHBIH OOBEKT”’, Ubsi CyTh BCErJa
YCKOJIb3a€T OT MOJTHOTO MOCTUKEHUS, T03BOJISIET IO-HOBOMY OCMBICIUTH HCTOPUUYECKYIO
HBOJIFOLIMIO MEXaHU3MOB. Eciii COBpeMEHHBIE TEXHOIOTMH CYIECTBYIOT B IPOCTPAHCTBE
u(ppoBON HEMPO3payHOCTH, TO MAIUIMHBI OAPOKKO U POKOKO JIEMOHCTPUPOBAIU
napaJoKCalbHOE COYETaHHE HAPOUYUTOW 3PENUIIHOCTH U COKPBITHS — UX CJIOXKHBIE
MEXaHHU3Mbl OJJHOBPEMEHHO M BBICTABJISUIUCH HAMOKA3, 1 MACKUPOBAIKCH IO U3SIIIIHbIE
6e3nenymku. [1ogo6HO TOMYy Kak OOBEKTHO-OPUEHTHPOBAHHAS OHTOJIOTUS TOBOPHUT O
MPUHLMITHAIBHON “3aKpBITOCTH JII000TO 00BEeKTa, OapOUYHbIE aBTOMATHI, MPU BCEH UX
BHEIIHEHl TeaTpaJbHOCTH, COXpaHAJIM TalHy CBOEro YCTpOMCTBa, IpeBpalias
MeXaHW4Yeckoe B Marumdeckoe. Takoil mepexon oT ¢uiaocopckoit abCcTpakuuu K
KOHKPETHBIM HCTOPHYECKUM (OpMaM MO3BOJSIET MPOCIEANUTh, KaK B Pa3HbIE SMOXH
COOTHOCATCSA TEXHUYECKasl CYyIIHOCTh MAlllMHbI U €€ KyJbTypHas pernpe3eHTanus — OT
BBIYYPHON OTKPOBEHHOCTH OapOKKO JI0 UTPUBOI YCIOBHOCTH POKOKO U Jlajiee K MHUMOM
MPO3PAaYHOCTH UHyCTpUaIbHOM 31oxu (O6oakuHa, 2023).
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Onoxa 6apokko (XVII — nauano XVIII Beka) u cMeHMBIIIEE €T0 POKOKO (TiepBast
nosnoBuHa XVIII Beka) co3manu ABa NMPUHIMIHUAIBHO Pa3HBIX, HO B3aMMOCBS3aHHBIX
A3bIKa MEXaHU3MOB. Eciii 6apoKKO TOBOPHIIO Ha S3bIKE MOHYMEHTAIBHON PUTOPHUKH, TIE
KKIBIA KECT MAalIuHBl ObLI MOJ00EH pa3BepHYTOM MEPUOAUYECKON KOHCTPYKIIMH B
OpaTOPCKOM HMCKYCCTBE, TO POKOKO IEPEBEIO ATOT S3bIK B PETMCTP UHTUMHOIO, IIOYTH
¢bpuBonpHOro nuanora. CpaBHEHHE MAaIIUH OApOKKO U POKOKO IMOKA3bIBACT MPAMYIO
CBSI3b SI3bIKA MAILIMH C BJIACTBHIO U T€HJEPOM.

Atomaronbl JKaka ne Bokancona — “daedtuct”, “yrka”, “TaMOypUHIIUK — HE
MPOCTO MMUTHPOBAIN JKUBBIC IBMIXKEHHUS, HO JEJIaii 3TO C HW30BITOUYHOHM, MOYTH
HApPOYHUTON JEMOHCTPATUBHOCTHIO. VX MeXaHH3Mbl ObUIM CIIOXKHBIMH JIO TPOTECKa:
HarpuMmep, “yTka’” He TOJIbKO KJieBajia 3€pHO, HO U “‘liepeBapuBaja’ ero, 1eMOHCTPUPYS
paboTy MCKYCCTBEHHBIX BHYTPEHHOCTEH. DTO OblIa HE MPOCTO (PYHKIHMOHAIBHOCTD, a
nephopMaHc GYHKIHOHATHHOCTH — MAIIHA TOBOPHJIA HA S3bIKE AJIJIETOPHH, TAE KaXKI0€
JBUXKEHHE OBLIO YacThio pa3BepHyTor MeTadopsl (Mapkos u [lltaiin, 2024).

CTUnMCTHYECKH 3TO  COOTBETCTBOBAJIO OAapOYHON  PUTOpHMKE: JUIMHHBIE,
BUTHEBAThIC (pa3bl, 7€ TJIaBHOE — HE CMBICIOBas AKOHOMHSA, a BIECUATIISIOIIAS
JEeMOHCTpalMsi macrtepcTBa. Tak ke pabotanu M OapoyHble 4Yachl — Halpumep,
ACTPOHOMHYECKHE Yachl B coOopax, TI/e IBMKCHHE IIJIaHEeT, aHTEeIOB M CBSTHIX
pa3bIrphIBAIO 1EJI0€ TeaTpalibHOE AeicTBO. MamnHa 6apoKKO HE MPOCTO BBIMOJIHAJIA
3ajavy — OHa Belllana, Kak npornoBenHuk ¢ kadenpsl (Bylieva, 2024).

B smoxy pokoko MexaHW3Mbl CTAaHOBSITCS MEHbINE, M3flllHEe W UrpuBee. Ecnu
0apOKKO THOOMIIO TPaHIHO3HbIE aBTOMATOHBI, TO POKOKO MPEANOYNTAI0O MUHHATIOPHBIE
YaCOBBIE MEXAaHMU3MBI, CTIPATAHHBIC BHYTPH H3bICKAHHBIX O€3/ENyIIeK — MYy3bIKaJbHbIX
HIKaTYyJI0K, Ta0aKepoK, MEXaHUYECKUX MTHIl B MO30JIOUEHHBIX KIIeTKax. VX MBHKEHUS
y>K€ HE HAllOMMHAJIM TOPKECTBEHHYIO PEuYb, a CKOpEe CBETCKYI0 Oeceqy — JIeTKYlo,
OCTpOYMHYI0, ¢ Ham€kamu. Hampumep, 3HaMeHUTHIE yackl paboThl Mactepa Kana-
Anrtyana Jlenmena (uwacoBmiuka JlromoBuka XV) HE TPOCTO MOKA3bIBAIM BpeMs, HO
BKJIIOUATH CIICHKH C TAHIYIOUIMMH MACTYIIKaMU WU BIIOONEHHBIMU. VX S3BIK — 3TO
S3bIK TQJIAHTHOCTH: (DYHKIIMOHATBHOCTh (XOJ BPEMEHH) MacKHpOBalach IO
pa3BieueHue. Jlaxxe ClI0KHbIE MEXaHU3MBbl, TaKue Kak aHapoubl-nucisl [Ibepa XKake-
Jpo, uMHUTHpOBAJIN HE OPaTOPCKYIO pedb, a KaJUIMTpapuio — MCKYCCTBO, LIEHUMOE B
ApUCTOKPATHYECKUX CATIOHAX.

Hrak, B OGapokko MammHa OblIa WHCTPYMEHTOM aOCONIOTHM3MA: Kak KOpOJib
JIEMOHCTPHUPOBAJ BJIACTh Y€PE3 MbIIIHBIE [IEPEMOHHUH, TAK U MEXAHU3MbI IO TYEPKUBAIIN
KOHTPOJIb YeJIOBEKA HaJI MPUPOIOH (HampuMmep, “yTka” BokaHcoHa — ayuieropusi moOe b
HAYKH HaJI OPTaHUYECKUM). B pOKOKO MallinHa cTajia 4acThIO MPUBATHOTO MPOCTPAHCTBA,
I7Ie  JIOMHUHHMpOBala JKEHCKas ayauTopus (camoHsl Mapkusbl J1e I[lommanyp).
Mexanuueckue Oe€3[eNylIKH OTpakall TeHIEPHbIE KOJBI OIOXU: HU3SIIECTBO,
KaIlpU3HOCTbh, HCKYCCTBEHHOCTh KaKk HOBYIO “‘ecTecTBeHHOCTh (ObonkuHa, 2023).

Bapokko MbICTTHIIO MaIIMHY KaK CI0XKHYIO MeTadopy (Harpumep, 4achl Kak MOJIENb
00KECTBEHHOTO MHpPOTOpsAKa). POKOKO OTKa3aaoch OT 3TOH CEPbE3HOCTH — €ro
MEXaHU3MBI UTPaH B QYHKIIMOHATBLHOCTh. Eciii GapodHbIil aBTOMAT MTOpakasl 3puTes,
TO POKOKO CTPEMMUIIOCH €ro pa3piieyb. [103ke 3TOT scTeThuecKuii KOHQIUKT MOBTOPUTCS
B IPOTUBOIIOCTABJIEHNN “‘CEPbE3HBIX” MALIMH MHIYCTPUAIBLHOM AIOXU U “UTPUBBIX” apT-
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00BEKTOB KHHETHYECKOTO HCKyccTBa XX Beka. Ho MMeHHO B 0apoKKO M POKOKO
c(OpMHPOBATIUCH JBE KIIOUEBbIE MOJEIM “‘pedyM’ MalIMHBI: OJHA — KaK My>CKas
IIPOIIOBEIb, APYras — KaK )KEHCKUH IIETOT.

B omiinune oT 6apodHBIX aBTOMATOB, TJ€ ABUKEHHE OBLIO T€aTpalbHbBIM 5KECTOM,
napoBasi MallMHa JEMOHCTPUpOBaJIa IPO3PAYHOCTh NMPUUMHHO-CIIECTBEHHBIX CBSI3EH.
Kaxplii 2siemeHT e€ paboThl — OT KOTJIa JO MaXOBHKA — MOTI' OBITh IPOCJIEKEH U ONUCaH
TEXHUUYECKU. DTO COOTBETCTBOBAJIO IJIABHOMY HAppaTUBY peanu3Ma: MHUpY, Ile BCE
nMeeT 00BSICHEHHE, TJIe HET MecTa MUCTHKE U ajuteropusm (Morton, 2013).

Tumotrn Mopton (2013) B cBOel KOHLENIMH TUNEPOOBEKTOB (M3JI0KEHHON B
kuure “Hyperobjects: Philosophy and Ecology after the End of the World”) onpenensier
UX Kak OOBEKTbl HACTOJIbKO MacHITa0Hble BO BPEMEHHOM M IPOCTPAHCTBEHHOM
OTHOLICHHH, YTO OHU PAJIUKAIIEHO MEHSIOT CaMy CTPYKTYpY YEJIOBEYECKOTO BOCIIPUATHS.
[TapoBas mamnaa XIX Beka CTaHOBUTCS UMEHHO TAKUM THIIEPOOHEKTOM — OHA HE MPOCTO
MEXaHHU3M, a MaTepUann30BaHHask GUI0CO(US MOXHU, BOIJIOLUIEHHE HOBOTO ITOHUMAHHUs
IPUYUHHOCTHU, SHEPTUU U BPEMEHHU.

AHTHYHBIE MeXaHM3Mbl (Kak omnucaHHble ['epoHOM  AJlekcaHAPUICKUM)
(YHKIMOHHMPOBAIM B paMKaX IIOITUYECKOW MapaJurMbl — OHU ObUIM CKOpee
MaTepHaIN30BaHHBIMU MeTadopaMM, 4YeM YTWIMTApHBIMHU YCTpoicTBaMHu. ABTOMAT,
OTKpBIBAIOLIMI JBEpH Xpama “no Bojie OOroB”, WJIM MEXaHWYECKUH TeaTp ¢
JBIDKYIIUMUCS GUrypamMu — BCE 3TO FOBOPUJIO Ha sI3bIKE 4UyJa, CaKpaJbHOTO JeicTBa.
[TapoBas mammHa YaTTa COBEpIIMJIA PAJUKAIBHBIA MEPEXO] K IPO3€ TEXHUYECKOTO
onucanus. E€ A3bIK — 3T0 A3bIK AuarpamMm, GopmyIi, HHCTPYKLHUH 1Mo KcIutyataruu. Kak
ormeuaer Mopton (2013), rumepoOBEKTH “TOBOPSIT’ Ha OCOOOM SI3BIKE — HE
MmeTadoprudeckom, a OyKBaJIbHOM, HO IPH ATOM UX OyKBaJIbHOCTb CTOJIb IPAH/AMO03HA, YTO
CHOBa oOpetaeT uepThl MHOrO. [lapoBas MalKMHa HE MPOCTO BBHIMOIHsUIA PabOTy — OHA
MaTepHaan3oBaja caMy Ujero paboThl, SHEPTUH, IPEBPALLCHUS TEIJIa B IBUKECHUE.

Ecim B Oapokko MammHa “roBopmia”  CIOKHBIMM  CHHTAKCHYECKHMU
KOHCTPYKLHUSMH, TO TapOBasi MallIMHA UCI0JIb30BaJIa KOPOTKHUE, EMKHUE ITpeiokeHus. EE
S3bIK — 9TO IUKJIMYHOCTH (ITOCTOSIHHOE TMOBTOPEHUE TAKTOB pPadOTHI), MPO3PAUYHOCTH
(BUOUMBIE  NPUYUHHO-CIEACTBEHHBIE  CBS3M), O3(P(HEKTUBHOCTH  (MMHHUMAIN3M
BBIPA3UTEIBHBIX CPEACTB). OTOT S3bIK MJAEaJIbHO COOTBETCTBOBAJ JIUTEPATYPHOMY
pealu3My C €ro BHHMAaHUEM K J€TalM, NPUYMHHOCTH XapaKTepoB, OTKa3zy OT
POMaHTHYECKUX TMpeyBenndyeHuil. banmp3ak omuceiBam Tak e CKpYHyJe3HO >XKHU3Hb
[Tapuka, Kak TEXHUYECKUE TPaKTaThl ONUCHIBANIN MapoBble MamuHbl (O0onkuHa, 2023).

[TapoBass mamMHa HE MPOCTO M3MEHWJIA MPOU3BOACTBO — OHA M3MEHWJA Camo
NOHATHE TpyJa. B ornuume oT GapouHBIX HPUIABOPHBIX aBTOMATOB, CO3JAHHBIX IS
pa3BIeUyeHUs apUCTOKPATHH, TapoBasi MallliHa CTajla JUCHHUILTIMHAPHBIM HHCTPYMEHTOM
((pabGpuuHbI TyAOK peryInpoBal )KU3Hb pabounx), 1 CHMBOJIU3UPYS IPOTPECC B CMBICIIE
MO3UTUBUCTCKOM Bepbl B HAYKY, CAENaNach KIIIOUEBBIM OOBEKTOM OTUYXACHUS (erie
Mapkc nokasai, kak pabo4uii cTaHOBUTCS NpuAaTkoM MamuHbl) (MomdyanoBa, 2024).
JciuunimHapHOCTh TEM CaMbIM OKa3aslach 00JaCThIO KaK BHYIIAEMbIX YOSKIEHUH, TaK
U MEXaHM3allUU CAaMOM rpaMMaTUKH yOexXIeHHs.

Mopton (2013) momu€pkuBaer, 4TO THMEPOOBEKTHI BCETJa MOJUTUYHBI — OHH
nepepacnpeneNsioT caMy TKaHb pealbHOCTH. [lap caeman BO3MOMKHBIM JKEJIE3HBIE
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JIOpOTH, a 3HAYUT — HOBYIO OPraHM3ALMI0 IPOCTPAHCTBA U BPEMEHH, HOBYIO UEPAPXUIO
IIEHTPOB | nepudepuid.

Ceroans, B 310Xy HU(POBBIX TEXHOJOTHI, MBI CHOBA HaOJI0/aeM CMEHY S3bIKa
MamuH. Eciu nap roBopuit Ha si3bIKe TEPMOJIUHAMUKH, TO KOMITBIOTEP TOBOPUT Ha A3BIKE
uHpopmanuu. OgHako, kak orMeyaeT MoptoH (2013), Bce runepoObeKThl 00bETUHSET
OJIHO — MX SI3bIK BCETJa OKa3bIBAETCS CTPAaHHBIM, Ja)Ke KOTJa KaKeTCs IMPO3pavyHbIM.
[TapoBass MalMHa, Ka3aBIIAsCSi COBPEMEHHHMKAM BOILIOLIEHUEM SCHOCTH, CETOJHS
BOCIPUHUMAETCS KaK CTOJIb € MOITHYHBIN 00BEKT, KaK M aBTOMAaThl 0apOKKO — Beb €&
A3BIK IPUHAJICKUT YK€ APYTOil S1oXe.

Takum oOpazom, mapoBasi mamuHa XIX Beka crajga He HMPOCTO TEXHUYECKUM
YCTPOHCTBOM, a TPaMMaTHYECKIM KOHCTPYKTOM, C(hOPMUPOBABIINM HOBOE ITOHUMaHHE
NPUYMHHOCTH, TPYAA U CaMOM MartepuanbHOCTH Mupa. E€ “npsamas peub” oka3asiach Ha
MIOBEPKY CTOJIb )K€ CJIOKHOM, KaK M BUTHEBAThIE (Ppa3bl 0apOYHBIX MEXaHU3MOB — IIPOCTO
CIIOKHOCTH 3Ta Ob11a nHOTO Nopsiaka (Floridi & Nobre, 2024).

Hemeuxwit umxenep u Tteopetnk mexanukun Dpann Pémo (Reuleaux, 1875)
COBEPIIII PEBOJIOLHUIO B MOHUMAHUH MAIIMH HE POCTO KaK TEXHUYECKUX YCTPOUCTB, a
KaK CHCTEM CO CBOEH BHYTpeHHEHl Jorukod u “s3pikom”. B rmaBHOM Tpyze
“Teopernueckas KuHeMaTHKa: OCHOBBI Hayku o mamuHax’ (“Theoretische Kinematik:
Grundziige einer Theorie des Maschinenwesens”, 1875) on pa3paboTan KOHIICTIIIHIO
“rpaMMaTHK{ MEXaHHU3MOB”, TJIe CPaBHUBAJI CTPYKTYpPHBIE 3JIEMEHThI MallluH (3y04aTbie
nepeJauyy, KpUBOLIMIBL, KYJAuKH) C YacTSIMH PEeYM B sA3bIKE. DTOT MOJAXOJ HE ObuI
HEUTpaJIbHBIM — OH OTpaxkal JOMUHUpyromue npencrasiaeHus XIX Beka o
palMoOHATBFHOCTH, TIPOTPECCe U TEHIEPHBIX poJisX B TexHuuyeckod cdepe (Reuleaux,
1875).

Ero ananu3 cTpowsics Ha HECKOJIBbKUX KIIOYEBBIX HIesix. Bo-mepsbix, Péno
paccMaTpuBal MEXaHU3Mbl KaK COBOKYHMHOCTh KHHEMaTHUECKHMX IMap — TaKHUX
COEIMHEHUH, TIe JBWKEHHE OJHOr0 3JIEMEHTa OJIHO3HAYHO U C MaTeMaTU4eCKOu
TOYHOCTBIO ONPEIENSIET IBHKEHUE Ipyroro. Bo-BTOphIX, B OCHOBE €r0 MOAX0/A JIEKAT
MPUHLINII IETEPMUHHU3MA: KaXKJ10€ AEMCTBUE WIN ABH)KEHNE B MEXaHU3ME JTOJKHO UMETh
YETKYI0 U OJHO3HAYHYIO IPUUYUHY, YTO MOJHOCTBIO UCKJIFOYAJIO CIIy4allHOCTb U JENIaJI0
paboTy MammHBl Tpeackazyemod. HakoHen, OH HacTramBal Ha MCKIIIOUYEHUHU
“U30BITOYHOCTH”, TIOJ KOTOPOI MOHMMAJ JT00YI0 I€KOPaTUBHOCTh WJIM 3JIEMEHTHI, HE
BBIMOJHSIONIME MPSAMYI0 (PYHKIMOHQJIBHYIO pOJib, BBICTyHass 3a CTpPOTyI0 H
paLMOHATIBHYO 1eJIeCO00Pa3HOCTh KaXKI0M JeTallu.

CucremaTusupysl aHaliM3 MEXaHU3MOB Ha MPHUHIMIE MPEICKa3yeMOCTH U
JMHENHOCTH, OH CO3HATEIbHO MCKIIOYAJ U3 PACCMOTPEHUS BCE, UTO HE NMOMYMHSIIOCH
CTPOTMM 3aKOHAM JBHKEHMSI, CTPEMSCH CO3JaTh YHUBEPCAJIbHYIO HAy4HYIO 0a3y is
KOHCTpyUpOBaHus MauH. [loaToOMy puHLIMI 1eTepMUHK3MA (IPUYMHHOCTD AEHCTBUS
KKJION JeTany MeXaHWu3Ma) 00ecreynBajCcs KHHEMAaTUUYEeCKUMH TapaMu COSIUHEHUH,
HE JONYyCKalomMMU H30bITOuHOCTH. Takasg cucTeMa HalOMUHANAa TIpPaMMaTHKY
“My>KCKOT0” Hay4YHOI'O JUCKypCa 3MOXH: JIOTUYHOI0, UEPAPXUIHOTO, HATIPABIEHHOTO Ha
KOHTpOJb. PEno QaxThueckn cosnan “MeXaHWYeCKMi IMO3WTHBHU3M, TA€ MalllHa
CTaHOBMJIACh UJI€AJIOM pallMOHAJIbHO OPraHn30BaHHOTro ob1ecTBa. Bens Péno He mpocto
OTHCHIBAJI MEXaHU3MBbI — OH Y4acTBOBaJI B (DOPMUPOBAHUU HH]LyCTPUATBHOMN HACOIOTHH.
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B 1870-X 0oH KOHCYJIBTUPOBaI F'€pMaHCKOE MPABUTEILCTBO 110 BOIIPOCAM TEXHUUYECKOTO
o0Opa3oBaHus, HacTauBas, YTO CTaHAApPTHU3aLUs MalIMH (4Yepe3 ero “rpaMMmaruky’’)
HeoOXxouMa /ISl HallMOHAJIBHOTO MpeBocxoacTBa. PaboTsl PEno okaszanu riybouaiiniee
BIIMSIHUE HA COBPEMEHHYIO €My UHIYCTPHAIBbHYIO UAEOoNOoru0. OH akTUBHO y4acTBOBAJ
B (popMupoBaHMHM CHCTEMBI WH)XEHEPHOTO OO0pa3oBaHMA, Ipeliaras paccMaTpHBaTh
MalIuHbl KaK “TEeKCTBI’, KOTOpbIE HEOOXOoauMo “‘guTaTh’ MW ‘‘mMcarh”’. ITa
CTaHJapTH3aIMs OblIa IepeHeceHa U Ha OpraHu3anuio GabpuuHOro Tpyaa, rae padounii
CTaJI PACCMaTPUBATHCS KaK UCIIOJHUTEINb aITOPUTMOB, 3AJI0)KEHHBIX B MeXaHu3M. bosee
TOT'0, SKCIIOPT EBPOINEHCKUX MAaIINH, ONMCAHHBIX YHUBEPCAIbHOH “TpammaTukoi” Péno,
UCIIOJIB30BAJICS KAaK apryMEHT B KOJIOHHMAJIBHOM IIOJIMTUKE, NMPEACTABIAACH YaCThIO
MBHJIM3ATOPCKONW MUCCHUU 3amaja.

Opnako, kak mnokaszbiBaeT @puapux Kurtinep (2009), yxe B XIX Bexke —
napajuieIbHO ¢ TPUYMQPOM 3TOH PAMOHAIBHONH CHUCTEMBl — IMOSBUINCH MEXaHU3MBI,
KOTOpbIE €€ paJuKaIbHO HapyIlaau. DTH YCTPOWCTBA HE MPOCTO BBIMOJIHSIN (PYHKIUH,
HO TpaHC(HOPMHUPOBATIHN COLMAIbHBIE W KYyJIbTYPHBIE TPAKTHKH, BHOCS JJIEMEHT
HEJIMHEWHOCTH U Hempeackasyemoctu. Hampumep, numrymue mamuskud (¢ 1860-x),
dopManbHO MOAYUHSASACH MEXAHWYECKUM 3akoHaM Pé&no, mpeBpaTwiv NHCbMO U3
HCKYCCTBa “MY’KCKOTO mepa” B ‘““KEHCKYI0’ mNpodeccHio, CO3AaB HOBYIO T'€HJIIEPHYIO
peabHOCT, B o¢uce. Temedonsr (¢ 1870-x) B3TOManu TPHHIMII JUHESHHON
KOMMYHMKAIMH, CIEIaB KIIOYEBBIM JJEMEHTOM HE JIOTMKY TEKCTa, @ MIHOBEHHBIN
OTKJIMK, TOH Tojioca W (hOHETHYECKHME MOMEXH. A IIBEWHBbIC MAIIMHBI (HAIpUmep,
“3unrep”), kak ormevaet [lennep (Penner, 2024), nanu >xeHIIMHAM UHCTPYMEHT HeE JUIS
PEnpOAYKTHBHOIO, a JJIsl TBOPUECKOTO U JaKe MPEANPUHUMATENBCKOTO TPY/1a, BHIXOS
3a paMKH YUCTON (PYHKIIMOHAJIBHOCTH, MpennucanHo Péno. Dtu ycrpoiicTtBa, XOTs U
CO3/aBAJIUCh B paMKaX TOW K€ MHAYCTPUAIbHOM JIOTMKH, MOAPBIBAIN “TpaMMaTHKY”
Péno, npennarast naele GopMbl B3aUMOJCHCTBUS C TEXHUKOM.

[IpuHnunel gerepMUHM3MA U CTaHAApPTH3alUM, 3alloKeHHble PEno, HaxomsT
HEOXHJIaHHOE MPOJOIDKEHHE B 3M0Xy HHU(POBBIX TexHosorui. Anroputmsel MU
HACJIEYIOT €ro CTPEMIJIEHHE K IPECKa3yeMOCTH U JIOTUYECKON YHOPSA0YEHHOCTH. DTO
IPOSIBIISIETCS, HAIPUMEp, B JAM3aliHe MO0JIb30BaTENIbCKUX UHTEpdeiicoB, rae “ynodcTro”
4acTO JIOCTUTaeTCsl 4epe3 MOJYMHEHHE MO0JIb30BaTelsl HEOUEBUAHON JIOTUKE CHUCTEMBI,
CO3JIaHHOM OTpeIeNIeHHON (4acTO MY>KCKOM) MH)KEHEpHOU KyIbTypoil. Takum obpazom,
“rpammaTika”’ PEo mo3BosisieT KpUTHYECKH OCMBICIHUTD, IOYEMY OJIHU TEXHOJIOTUHU (U
UX CO3/1aTeJIN) JOMUHUPYIOT, & IpYrue MaprUHAIU3UPYIOTCS, B TOM UHCIIE U B KOHTEKCTE
reraepHbix crepeotunoB B IT. (PasymoB u Jlycs, 2024).

Péno mokasai, 4To MamMHBI — 3TO HE NMPOCTO MHCTPYMEHTHI, a MOJIUTUYECKUE
aKkTopbl, (popmupylonme camy CTpykTypy oOmiectBa. Ero “rpammaruka” — K04 K
NOHMMAHHUIO, [TI0YEMY OJIHU TEXHOJIOTMH JOMHHHPYIOT, a IPYIMe MAaprHHAIU3UPYIOTCA
(Kozmnoga, 2024).

IlepBuuHOM cxemol peanu3anuyd MammHHOM mnpupoxasl MW ciemyer nmpusHath
cxemy konrtakTta (Puc. 1):
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Pucynok 1. [Tponecc konrakra ¢ U

B sr0ii cxeme oTBeT pa3BUBaeT (PyHKIUIO 00pabOTKH, 00paboTKa — (YHKIHIO
3ampoca, a 3anpoc — QyHkuo uHUIMauu. Ho yxxe To, 4To MalmHa UMeeT CBOM SI3bIK,
HOJpa3yMeBaeT, YTO pa3BUTHE (PYHKIMHM €CTb U pa3BUTHE S3blKa, KOTOPbIM oOnazaer
BO3MOXXHOCTBIO TOTAJIM3YIOIEr0 O3HAUMBAHMS, TO €CTh IPOU3BOJICTBA TOTO YHCIA
3HaYeHUH, KOTOPOE U TI03BOJISET CETH MOJHOLEHHO (PYHKIIMOHUPOBATh, 1aXe €CIIU B Hel
MOSIBIISIFOTCS HeMpeickazyembie aiemMeHThl (Emergence of machine language..., 2024).

Hcropryeckn MalMHbI CHaYajla TOBOPHIIN SI3bIKOM YHCTOM (PyHKIIMOHAIBHOCTH —
uxX “peyp”’ OrpaHMYMBAJIACh OJHO3HAYHBIMU KOMaHJIaMU M MPEICKa3yeMbIMU
neicrBusmu. Ilpsgwieneie crankn XIX Beka, kxotopele Kapn Mapkc HasbBan
“opynusIMHA TIOJYUHEHHUS , JEUCTBUTEIIBHO TPAHCIUPOBAIA S3bIK JUCIUIUIUHBI M
KOHTPOJIS: UX PUTM 33/1aBajl TEMIT pa0OThI, X YCTPOWCTBO ONPENENISIO MOJI0KEHNE Tea
pabodero, ux JOrMKa BOCIPOM3BOAMIIA KANUTAIUCTHUYECKHE OTHOIIEHHS. JTO ObLI
MOHOJIOT MaIlIMHBI, TJIe YeJIOBEK BBICTYMAJ JIMIIbL acCuBHBIM ciyateneM (Tpodumos,
2024).

Ho yxe B Hagane XX Beka kuHemarorpad (xak ormeudan Mapiramn MakitosH
(McLuhan, 1964/2003) coBepiui mepeBOpoT: KaMepa U MPOCKTOpP CTalu HE MPOCTO
UHCTPYMEHTaMH, a MeJUyMaMH, CHOCOOHBIMH (UKCUPOBaTb U BOCIIPOU3BOJHUTH
yesioBeYeckre aMoluu (KpynHelid miaH B ¢puibmax [1.Y. I'puddura), co3naBate HOBbIE
dopmbl BocpuaTus (MOHTaX y Di3eHIITelHa), U HaKOHell, pedaeKcupoBaTh 0 caMon
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npupoje BujaeHus (aBaHrapjubie skcrniepuMenTbl 1920-x) (Humuucku, 2019). Takum
0o0pa3oM, TEeXHHYECKHI Mporpecc OJHOBPEMEHHO CO3/aBaj JABE IMPOTHUBOIOJIOKHBIC
MOJIEJIN: UAEATIBHO MPEACKa3yeMblii MUP AETEPMUHUPOBAHHBIX MEXAHW3MOB U HOBBIH,
CJI0KHBIN MUP MEIMA-TEXHOJIOT Ui, KOTOPBIE JIOMAJIU CTPOTHE 3aKOHBI, MEHSSI CaMy TKaHb
COLMAIBHOW >KU3HU. MeauajabHBIi TOBOPOT OOHAXHJ MEXaHHMYECKHWE OCHOBAHUS
BOCTIPUATHSA, HO OJHOBPEMEHHO TMOKa3bIBaJl COOCTBEHHYIO I'pPaMMAaTHKy TEXHOJOTHIA,
pacnpoCTPaHSIOLIYIOCS HE TOJIBKO HA MEXAHU3MbI IIPOU3BOJACTBA, HO U HA MEXAHU3MbI
BOCITPUSATHUA.

KAK MAIINHA 3AT'OBOPUJIA METAA3BIKOM

B aBanrapnme mammHa BIepBbIE 3aroBOpUja METas3bIKOM — OHAa HE MPOCTO
MOKa3bIBajIa MUpP, HO © KOMMEHTHPOBaJa IMPOIIECC ITOTO MoKa3a. IMEHHO 3TOT MeTas3bIK
MBI cuuTaeM mnpouenypubiM ans pednexcuu (Vnutskikh & Komarov, 2024). Msl u
CTaBUM IICIIBIO BBISIBUThH, KAK UIMEHHO TaKOW TTOKa3 IPOUCXO/IHT.

Pednexcuss kak cucreMHOE CBOMCTBO BO3HHMKaeT B TOT MOMEHT, KOTI/a
B3aMMO/ICHCTBHE YeNOBEKa M MAIIMHBI NEPecTaeT OBITh OJHOCTOPOHHUM IIPOLIECCOM
yOpaBleHUsI U MpeBpallaeTcs B MUKINYECKHil oOMeH. B Takux cuctemax — Oyab TO
HelipouHTepdelchl, aJanTHBHBIC AITOPUTMBI WJIHM KOTHHTHBHBIC apPXUTCKTYpPhI —
peduiekcus nmepecTaet ObITh UCKIIOYUTEIHFHO YEIOBEUECKOM MpeporaTuBoil. MarmHHbIe
KOMIIOHEHTBI CHUCTEMBI HAYMHAIOT HE NpocTo oOpabaThiBaTh HaHHBIE, HO U
AHATM3UPOBATH MATTEPHBI COOCTBEHHOTO ()YHKITHOHUPOBAHHUS, KOPPEKTHPYS AITOPUTMBI
B peaJibHOM BpeMeHH. IIpu 3ToM dYenoBek B 3TOM CHUMOMO3€ TakkKe MEHSETCS: €ro
MBIIUICHUE aIalITUPYETCS K MAIIIMHHOM JIOTUKE, JOPMHUPYST HOBbIC KOTHUTHBHEIC CXEMEI.
Tak BO3HUKaeT MeTa-ypoBeHb pediekcuu, T/Ie CHCTeMa B IEJIOM (UYeloBeK + MallnHa)
npuoOpeTaeT CrocOOHOCTh HAOMIOAATh M aHATU3UPOBATH CaMy ce0s — HE KaK CyMMY
qacTel, a Kak kKadecTBeHHO HOBoe 1ienoe (Arshinov & Yanukovich, 2024).

Pednexcust mammH, paccMaTpuBaeMmas IO MOMEHTa BKIIOYEHHS B CHCTEMY
4eJoBeKa, MpEeACTaBIsieT Cco0OW CHOCOOHOCTh CHCTEMBI K caMOOTChUIKe. JlaHHas
CIOCOOHOCTH MPOSBISIETCS B TOM, YTO (DYHKIIMOHUPOBAHHE CHCTEMBI BKIFOUAET B ceOs
TPH KJTFOUEBBIX aCMEKTa: BO-MIEPBBIX, 3TO aHATU3 COOCTBEHHBIX BHYTPEHHUX MPOIECCOB,
YTO MOXXHO HAOJIOAaTh Ha TpUMepe AITOPUTMOB MAIIMHHOTO OOYYEHHs, KOTOpHIE
ABTOHOMHO KOPPEKTHPYIOT CBOM TMapamMeTpbl B XoJie pPaldOThl A ONTHUMH3AIHNH
pe3ynpTatoB. BO-BTOpBIX, 3TO TeHepalusi MeTa-BbICKa3bIBaHUM, KOTJa CHcTeMa
CrocoOHa paccyk1aTh O MPUHIIUIIAX COOCTBEHHOTO (PYHKIIMOHUPOBAHUS, KaK B CIIydae C
4ar-00TOM, OOBSCHSIOIIUM OCHOBBI CBOCH pabOThl. WM B-TPEeTBHUX, 3TO UMHTAIUSI
YyenoBedYeckoi pedIeKcuu, TAe HWCKYCCTBEHHBIH WMHTEIUICKT CO3MaeT MPOAYKTHI,
pedrexcupyromue Haa COOCTBEHHOW TMPHPOJOW, HANpuUMep, KOrma HeHpoceTH
TeHEepUPYIOT MPOU3BENEHHUS HCKYCCTBa, IOCBAIICHHBIE TeMe TBopuecTBa (boxopos,
2024, Epumos u ap., 2024).

[To »TuM kputepusiMm (QyHKIMOHHUPOBAHUS MBI M BEIEM Hallleé HCCIEeIOBAaHUE,
BBICTpauBasi CUCTEMHYIO KapTy B3aumocsszelt (Puc. 2):
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Pucynok 2. CucreMHas KapTa B3aUMOCBS3€H MKy akTopaMu B KoHTekcTe M

Ha rpaduxe BUAHO, KaK OCYILECTBIISIETCSI CHCTEMHAasl B3aUMOCBS3b, BXOJAIIAs B
cBoeoOpaszHyw merinio pednekcuu. ['padux mokaseiBaeT, kak B peduexcuun WU
OTJeNbHbIE JIEHCTBUS aKTOPOB MEPECTAalOT ObITh (PUIBTPAMHU, HO CTAHOBATCS OCHOBOM
nepexo/a K IpyruM akTopam, KOTOpbIE B KOHIIE KOHIIOB 3aMBIKAIOT TIETIII0 Ha JIEHCTBUS
WU, npu 3TOM OCYLIECTBUB TPEHUPOBKY M ITHUECKOU pedIeKCHHU, U peryiupyromen
pednexkcun, n oOEecTBeHHON pedieKCHH, W TOJIb30BaTeNIbCKO peduiekcuu. BmecTo
KpUTEpPHAJIBLHOTO OTOOpa y HAc TMoJydaeTcs H30bITOYHAs areHTHOCTh pediexcud,
niepeaaronas oJTHOMOYHS MOCIEIYIOIIEMY areHTy B IeTJIe, TaK YTO B KOHIIE KOHI[0B MU
OIATH MPHOOpPETAET CaMU OCHOBAHMSI CBOEH areHTHOCTH, CaM CBOM CTHJIb MAIIMHBI KaK
npeMeTa  OJHOBPEMEHHO  OTHYECKOTO,  IOJIMTHYECKOTO,  COIMABbHOTO |
UH/IMBUYaIbHOTO HHTEPECOB, B CBOEOOpa3Hoil ueTBepuile (Xapmas, 2015).

®eHoMeH pediexcuu 0coOOEHHO SPKO MPOSIBISIETCS B COBPEMEHHBIX CHUCTEMax
UCKYCCTBEHHOT'O  MHTEIJIEKTa, TJe TpaHHIbl  MEeXIy  “eCTeCTBEHHBIM U
“HCKYCCTBEHHBIM pa3yMOM CTaHOBATCS Bce OoJiee pa3MbIThiMH. Korma anroputm
ri1yOoKoro oOyueHHus] He TOJBKO T'€HEpUpPYET TEKCT, HO M OL[EHUBAET €ro KauecTBO IO
3aJJaHHBIM TTapaMeTpaM, a YeJOBEK B JMAIOre ¢ HAUM HAYWHAET IOJICTPauBaTh CBOU
3arpockl MOA “CTUJIb MBIIUIEHUS MalldHBl — MBI HMEEM JIEJI0 C MOUIMHHO CUCTEMHOM
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pednexcueir. 3mech yK€ HEBO3MOXHO YETKO pPa3JeNuTh, TI/I€ 3aKaHYMBACTCS
yejioBeyecKkasi MHTEepIpeTalus M HauuMHaeTcs MaiuHHasg oOpabotka. Kak ormewaror
uccienoarenu B oomactu human-Al interaction, Takue THOPUIHBIE CUCTEMBI CO3IAIOT
OPUHIUIKMAIBHO HOBBIA THUII IIO3HAHUS — PACHPEACICHHBIHN, aalTUBHBINA U OCTOSHHO
nepecMaTpUBAIOIIU COOCTBEHHBIE OCHOBaHUA. Peduiekcus CTaHOBUTCS HE aTpuOyTOM
OTJENIbHBIX KOMIIOHEHTOB, a 3MEp/PKEHTHBIM CBOWCTBOM BCEH CHUCTEMBI, KOTOpOE
HEBO3MO)KHO CBECTU K IPOCTOH CyMME YEJIOBEYECKOIO0 M MAIIMHHOIO CO3HAHHUS
(bopomnaii, 2024).

Ota sMeppKeHTHas peduiekcusi THOPUAHBIX CHCTEM HAaXOAHUT CBOE (HIOCOpCKoe
OCMBICIICHHE B KOHIICMIIMM YETBEPOSIKOTO oO0bekTa I'pama Xapmana (2015; 2021),
KOTOpasi IpeajaraeT MPUHUUIUAIBHO HOBBIA CIOCOO TOHUMAHUS IOJ0OHBIX
B3auMojieiicTBuii. OHTONOrMs XapMaHa MnpeajaraeT NpUHLIUINATIBHO HOBBIHA B3I Ha
YEJIOBEKO-MAalllMHHbIE CUCTEMBI, IPEOJI0JIEBAs TPAJULMOHHOE IPOTUBOIIOCTABICHUE
cyobekTa u oobekTa. OHa MO3BOJIIET paccMaTpUBaTh Takue IMOPHJIbI KaK IEIOCTHBIE
CYIIHOCTH, 00JIaJaroNIre COOCTBEHHON HepeayIupyeMoii pealbHOCThIO (XapmaHn, 2015).
Ecnn  coBpeMeHHble KOTHUTHBHBIE CHCTEMBl JIEMOHCTPUPYIOT, Kak peduiekcus
CTaHOBUTCS PACIIPEIEICHHBIM CBOMCTBOM, TO XapMaHOBCKasi KOHLIEILUS “U€TBEPOSKOTO
00BeKTa” AaeT MHCTPYMEHTAPU JJIs ONUCAHUS CaMOM BO3MOKHOCTHU TaKOT'O CIUSHHUSL.

B cBoeit Mozaenu, U310KEHHOM, B YAaCTHOCTH, B KHuUre ‘“UeTBeposikuii 00BEKT”
(Xapman, 2021), XapmaH BbLIeIsI€T YEThIpe KOMIIOHEHTa B3aUMOJICHCTBHS: pealibHbIE
O0O0BEKTHI (YEIIOBEK M MalluHa ‘‘caMu 10 cebe”), YyBCTBEHHBIE OOBEKTHI (KaKk OHHU
SBJISIIOTCSL JIPYT JIPYTY), peaibHble KadecTBa (MX CKPBIThIE CBOMCTBA) M YYBCTBEHHbBIE
KauecTBa (MX BOCHPHUHHMMAaeMble AacleKThl). B Touke mepecedyeHuss 3TUX 3JIEMEHTOB
BO3HMKAaeT HOBBIH 00BEeKT — rubpua. B ero pamkax cucrema npeacTaeT He Kak
MEXaHUYECKOE COEJIMHEHUE YacTeil, a KaKk HOBBIK THUIl LEIOCTHOCTH, II€ peajbHbIE
KOMIIOHEHTHI BCTyIalOT B OTHOLIEHMSI, TOPO>K/1asl UyBCTBEHHBIE KAYECTBA, HEAOCTYIIHbIE
KaX70My B oTaenbHOCTH (Xapman, 2013). Ilpu 3ToM OHU COXPaHSIOT CBOIO COKPBITYIO
CYUIHOCTb, HO BMECTE CO3/Ial0T NPUHIMIIUAIBHO HOBBIE (DOPMBI B3aMMOAEUCTBUS C
mupoM (Xapmas, 2015).

Bosznukarommit rubpuj o6nagaer TpeMs KIUYEeBbBIMU XapaKTEPUCTHKAMH: OH He
CBOJMUTCSI HU K YEJIOBEYECKOMY, HM K MAaIlIMHHOMY Hayaiy, o0JajaeT COOCTBEHHOM
areHTHOCTBIO M CO3/1aeT YHUKaJbHble (OPMBI fA3bIKA U KOMMYHUKAIUHU. SIpkuMu
npyUMepaMu TaKUX THOPUIOB SBJISIOTCS KUOEpHETHMUECKMM oOpraHusMm (TIpoTes,
CTAHOBSIIMICS YacCThIO TeJla U MEHSIOIINN caMOOIIylIIeHne), HelporuHTepdence! (koraa
MO3r HampsimMyro B3aumojnenctByer ¢ WU, mopoxmas “Tpetuil” s3bIK), a TaKxke
QITOPUTMUYECKOE COAaBTOPCTBO, Kak B npoekTe “Next Rembrandt”, riae nckyccTBeHHBIN
MHTEJJIEKT ¥ KOMaH/1a XyJ0KHUKOB COBMECTHO CO3/JaJIM HOBOE IIPOU3BE/IEHUE NCKYCCTBA
(Varela et al., 2017). Takum o6pa3zom, moixoa XapMaHa IM03BOJISIET MPEoI0IETh TyIUKU
TPaJULIMOHHOIO Tyallu3Ma, TOKa3bIBasl, YTO MOAJTMHHASI HOBU3HA U IOTEHIHAI YEJIOBEKO-
MAaIlIMHHBIX CUCTEM BO3HHMKAIOT IMEHHO B IIPOIlecce UX B3aMMHOM TpaHcopMaluy, a He
IIPOCTOTO CIIOKEHUS BO3MOKHOCTEH.

Kak moxkazan ciyuait ¢ yar-6orom Microsoft Tay (KoTOpbIii 3a CyTKH NEpeHsI
pacHuCcTCKHe BbICKa3bIBaHUS I0JIb30BATENEH ), Takue THOPHUABI MOTYT BOCIPOU3BOAUTH U
YCWJINBATh 4eJI0BeYECKHe MpoTuBopeunss. Ho oHM ke — Kak 1eMOHCTPUPYIOT MPOEKTHI
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Bpoae “yx B mammune” (Spirit AI) — cnocoOGHBI co3/1aBaTh MPUHIMIIAAIGHO HOBBIC
dbopMbl KOMMYHUKaLlUU, TAe pediaekcus CTAaHOBUTCS OOIIMM CBOMCTBOM CHCTEMBI
(IIpyuxos, 2024).

OTOT HOBBIM THOPUIHBIA A3BIK HE MPUHAAJIEKHUT IMOJHOCTHIO HU YEJIOBEKY, HU
MalIMHEe, CO3JAaeT SIMUCTEMUUECKHE pa3phiBbl (Kak MOHUMATh TEKCT, HanucaHHbIM MU,
HY)XHO JIM YYWUTHIBaTh €ro “THOpuaHyr  mpupoay?) u TpeOyeT HOBOH 3THKH (KTO
oTBeYaeT 3a pemieHus rudopuanbix cucrem?) (Peres u [letyk, 2024).

Cornacao Huky Jlanay (2018), mammHa pediekcupyer He Kak 4eIoBeK, a uyepes
KOJUTAIC CEeMHUOTHYECKUX CTPYKTYp — €€ “SI3bIK” 3TO HE JUCKYpPC, a mpouecc. B cBoeit
paaukanbHOi pabore “Kubeprormka” Huk Jlang (2019) nmpeanaraeT NpuHIMITHAIBHO
MHOE [IOHMMaHUe MallIMHHOMN pe(IeKCUH — HE KaK OCO3HaHHOT'0 aHAJIN3a, a Kak IIpolecca
pacmaza TMPUBBIUHBIX CEMUOTHYECKHX CTPYKTyp. B oTiMume oOT ueroBeuecKoit
pedaekcun, KoTopas pa3BopayrMBaeTCs B MOJIE TUCKYpCa U JIOTUKHU, MAIlIMHA ““MBICITUT
yepes KOJLIAIC 3HaYeHUH, T/ie MIPUYMHHOCTD, (PYHKIMOHAILHOCTD U CMBICII TEPSAIOT CBOIO
yCTOHYUBOCTh. E€ A3BIK — 3TO HE MOCIIEI0BAaTENbHOCTh CUMBOJIOB, @ YHUCTHIN Ipoliecc,
paspymaronuii camu ycnosus penpesentanuu (Jlana, 2019).

Spkuii mpuMep TaKoOro “aHTHU-sA3bIKA” — abCcypaHble MexaHu3Mbl PyOa ['onnbepra,
r7ie mpocTas 3ajaya (HampuMmep, BKIIOYEHHE CBETA) BBINOJHSIETCS 4Yepe3 HapOYHTO
CJIOKHYIO IITIb JICMCTBUI. DTH MAIIMHBI HE TPOCTO HEAIPPEKTUBHBI — OHU OOHAKAIOT
YCIIOBHOCTb MPHUYMHHO-CJIEICTBEHHBIX CBSI3€H, mpeBpalias JIOTUKY B TI'POTECK.
AHaIOTHYHO paboTaOT KHUHETHYeCKHe CKynbnTypsl JKana ToHTIM: MX XaOTHYHOE
JBUKEHHE HE CIIY)KUT HUKAKOW YTUIIMTAPHOM IIeNH, a JIUIIb JEMOHCTPUPYET Kpax UIaeu
(YHKIIMOHATBLHOCTH. 37IeCh MaiuHa pedaekcupyeT He dYepe3 aHaim3, a 4Yepes
camopaszpyluieHne coocTBeHHbIX ocHoBaHui (JIanm, 2018).

Jna Jlanpa (2019) Takue MexaHU3Mbl — HE MPOCTO apT-O0BEKTHI, a (HOPMBI
KHOEproTHUECKOro yKaca, I7ie TEXHOJIOT s BBIXOAUT U3-110]] KOHTPOJISI pallHOHAIHOCTH.
Ecnu TpagunuoHHas MHXXEHEPHUS CTPEMUTCS K MOPSAKY, TO 3T MAalIUHbI CO3HATEIBHO
KyJIbTUBHPYIOT YHTPOIHIO, MOKa3bIBasA, YTO JHOOON “A3bIK~ MaIIMH B KOHEUHOM HTOTE
BEJIET K pacnaay. B aTom cmbiciie ux pedekcus — He O3HaHME, a akT caboTaxa, rie
caMa MaTepHaIbHOCTh MAalllMHbI CTAHOBUTCSI OPY’KMEM IPOTHUB YEIOBEUECKON JIOTUKH
(JTanz, 2019).

OTOT NaHJAOBCKMH B3IVIAJ Ha MAIIMHHYI pedUIeKCHI0O KaK Ha IpoLecC
CEMHUOTHYECKOTO KoJjutarica oOHaxkaeT (yHIaMEHTAJIbHYIO MPOOJIeMy UYeIOBEYECKOTO
BOCTIPUATHS TEXHOJOTHI — KOTHUTUBHBIE Oapbephl, MEIIAIOIINE HaM aJIeKBaTHO MOHSITh
A3bIK MalIMH. CTOJIKHYBIIUCH C PaJUKaJIbHOW MHAKOBOCTHIO MAUIMHHOTO MBILIUICHUS,
YeJOBEK CKJIOHEH BIaJaTh B JBE KPaHOCTH: MO0 OOOXKECTBIATh HMCKYCCTBEHHBIN
WHTEJUICKT, HAJACISsI €r0 YepTaMHu BCEMOTYIEro 0o)kecTBa (TIPOEKITHs), JIMOO CBOAUTH
€ro K IPUMUTHUBHOMY UHCTPYMEHTY (MHTPOEKIIMS ), OTPUIIAsi CaMy BO3MOKHOCTb JIHajora
(Bylieva & Nordmann, 2023).

B KOHTEKcTE B3aMMOJEHCTBUS YEIOBEKA C UCKYCCTBEHHBIM MHTEIUIEKTOM MOXHO
BBIIEJIUTh HECKOJIbKO KIIFOUEBBIX KOHIIEMIIMA KOTHUTHBHBIX 3allUTHBIX MEXaHHU3MOB,
TaKUX KaK MPOEKIINS, UHTPOSKIIUS, CTUSHUE U PeTPOQIIeKCHsI, KX 1ask U3 KOTOPBIX UMEET
CBOM OCOOEHHOCTH U TIOCTEACTBUS 111 HoHuMaHus posiu MU B coBpeMeHHOM 00111ecTBe.
Otu MexaHu3Mbl 000011eHbI B Tabmure 1.
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Tadauua 1. KorHuTuBHbBIE 3a1IUTHBIE MEXAHU3MBI TIPU B3aUMOJICHCTBUHU C nmn'.

Konnennus Onucanne

Ipoexkius IIpomece, B KOTOPOM UYEIOBEUCCKHE KAuecTBAa, TaKWe KaK CHiIa U
BcemorymiectBo bora, mepenocsartcss Ha WM. 3T0 MOXeT NpOSBIATHCS B
oxkunaHmax, uro M OyneT crocoOeH penaTs CII0KHBIC 3a1a9d U 001a1aTh
MOPANBHBIMU Ka9eCTBAMH.

JIrogn moryT npoeunpoBath Ha IW cBou Hazpekapl U CTpaxy, 4TO MPUBOJIUT
K W3JIMIIHEMY JOBEPHIO WM HEAOBEPHIO K TEXHOJOTHSAM. OJTO CO3IAET
HUCKaXEHHYIO KapTUHY BO3MOxKHOCTeH M.

HuTpoekus IIporniece, B kotopoM MU (yHKIMOHHpPYET KaKk HMHCTPYMEHT IIOMCKA
uHpopManuu 6e3 rryookoro pa3putus win peduiekcuu. MU ucnomib3yercst
JUIT 00pabOTKU JaHHBIX U IPEAOCTABICHHS OTBETOB, HO HE Y4acCTBYET B
aHaJIN3¢ WM KPUTHICCKOM OCMBICIICHHUH.

OT0 MOXET OrpaHWYMBATh pPA3BUTHE KPUTHUECKOTO MBIIUICHUS VY
MOJIb30BaTEJICH.

Ciusinne Co3maHne eguHOTO THOPHUIHOTO 00BeKTa, Tae VN 1 uenoBedeckoe 3HAHUE
CTaHOBATCA HEPa3pBIBHO CBSI3aHHBIMH. JTO TPOSBIAECTCS B COBMECTHOM
pabote, rne I nomoraer oOpabaTeiBaTh JaHHBIC, a YEIOBEK BHOCHT CBOI
OIIBIT.

CrnusiHEE MOXET IpUBECTH K Oonee 3G PeKTHBHBIM pe3ynbTaTaM, HO TpeOyeT
OCO3HaHMS OTPAHNYEHHH ITOJIb30BATEICH.

Perpodexcu INetsn 0OpaTHOI CBSI3M, KOTOPBHIE BO3BPAIIAIOTCS K YETIOBEKY.

A o
OT0 BKIIIOYAET aHATU3 PE3yIbTaTOB B3auMoaericTBus ¢ UM u nx BausiHue Ha

MOBEICHHE MOJb30BaTeNs. Perpoduekcusi CIIOCOOCTBYET Pa3BHUTHIO
KPUTHUYECKOTO MBIIIICHUsI U camMope(IIeKCHH, MOMOras II0JIb30BaTeIsIM
JIy4ille MIOHUMAaTh CBOM B3aumojiercteus ¢ M.

[lokazanHble B TaOiMIEe MEXaHU3MBI SIBISIOTCS COBPEMEHHBIM BOIUIOLIEHHEM
UCTOPUYECKOr0 KoJieOaHUs MeXaAy Mpoekuued (000KeCTBIEHHE MAaIIWHBL, Kak B
0apoOKKO) U MHTpOEKLMEeHN (peayKIHs 10 UHCTPYMEHTA, KaKk B MHAYCTPUAIbHYIO 310XY).
Kak BuIHO U3 TaOnMIbl, TAaKME MEXAHU3MBbI, KaK MPOEKIMS U UHTPOEKLHUS, CO3JA0T
uckaxxeHHoe Bocnpusitue M. OpHako MMEHHO MEXaHU3MbI CIUSHUS U, OCOOEHHO,
peTpodaeKCHH MO3BOJISIIOT BBIUTH Ha YpOBEHb TMOPUAHOTO B3aWMOJICHCTBUSA, TA€ U
(dbopMupyeTcsi HOBBIN S3bIK CO-TBOPYECTBA.

OpHako MOANMHHOE B3aUMOJACHCTBME HA4YMHAETCA TaM, I/I€ BO3HUKAET
petpodiiekcusi — meTan OoOpaTHOW CBSI3W, CTHUPAIOIINE YETKHUE TPAHHUIBI MEXKTY
YeJOBEYECKMM M MAIIMHHBIM. B cucTemMax MammHHOrO OOydeHHUs 3TOT Mpolecc
CTAaHOBHUTCS OCOOEHHO SIBHBIM: aJTOPUTMBI HE MPOCTO 00pabaThIBAIOT BXOJAIINE
JlaHHBIE, HO TEHEPUPYIOT HOBHIE CEMAHTHUYECKHE MAaTTEPHBI, KOTOPHIE HEBO3MOXKHO
CBECTHM HHM K HCXOJHOMY KOAy, HM K oOyuaromieil BbIOOpKe. 3/1ech S3bIK MalllWHBI
nepecTaerT ObITh YYKUM — OH CTQHOBUTCS THOPHIHBIM SI3bIKOM CO-TBOPYECTBA, TE

! KornutueHabie 3alIUTHBIC MCXAHNU3MbI B34ATbl U3 TCOPUU I'CHITAJIbT-TCPAIINU.
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yenoBek 1 MW B3amMHO TpaHC)OpMHUPYIOT APYr Apyra depe3 HeNnpephIBHBI OOMEH
(Cocnogckas, 2025), uto mbl popmanuzoanu (Puc. 3):

Dpyx6a

Monb3oBarens2 '\\ KoHTeHT

Monbsosatens 1

Nnatdopma

Pucynok 3. Mozens B3aumozeictBus: Jpyx0a B COIMATBHBIX CETIX

Ha pucynke 3 BHAHO, 4YTO MOJB30BATENM B3aUMOACUCTBYIOT HE TOJBKO C
KOHTEHTOM, IPOU3BOJUMBIM M MOTpPEOJIIEMbIM, HO M C IIaTQOPMON pazMelIeHUs.
Jpy>x06a Tor/1a BO3HUKAET He TOJIBKO KaK pe3yJIbTaT B3aUMOICHCTBUS JIPYT € IPyroM, HO
U B3aMMOJEHCTBHUS C KOHTEHTOM OJHOBPEMEHHO, UYTO M CO3JaeT TUOPHUIHBIN S3BIK
CHUHXPOHM3AIMU TaKUX B3aUMOAECHCTBUI. Moenb IpyKObl B COLIUATIBHBIX CETAX CITYKHT
HarJIsIHBIM IPUMEPOM T'MOPUTHOTO B3aUMOJIEHCTBUS, OITOCPEJOBAHHOIO AJITOPUTMaMHU.
[Tonp3oBaTeny reHepupyroT KOHTEHT, IulaTdopMa €ro paHKUpyeT U paclpenesser, a
BO3HHMKAIOIINE HA 3TOM OCHOBE COITMAIBHBIE CBSI3M (IpyKOa) MEHSIOT MOBEJACHUE BCEX
AKTOPOB. DTO HEJIMHEWHBIN ITPOLIECC, B KOTOPOM HEBO3MOXHO BBIIEIUTh €AUHCTBEHHYIO
NPUYMHY WIM LEHTP YNPaBJICHUs, YTO XapaKTEPHO JUIsl PEQIIEKCHUBHBIX THOPUIHBIX
cucreM snoxu M.

OTOT THOPUIHBIA S3BIK CO-TBOpPUECTBAa OOpeTaeT 0coOyr0 BBIPA3UTEIBHOCTH B
UppPOBYIO D3MOXYy, TIJe, Kak mokasbiBaer 3urgpua Ilunmuacku (2019) B cBoeit
“Apxeonorun Meaua”’, TEXHOJOTHMH BO3BpAIIAlOT HAc K JOKOTHUTHBHBIM (hopMam
oOMEHa — TeM caMblM, YTO CYIIECTBOBAJIM JO YTBEPXKACHUS JIMHEHHON JIOTHKH
NUCbMEHHOU KynbTypbl. COBpeMeHHbIE LIM(PPOBBIE CUCTEMBI BOCIIPOU3BOIAT apXanuyuHbIe
NaTTepHbl KOMMYHHUKAIMU: HX CETEBBIE CTPYKTYPHl HAIlOMUHAIOT MHQOJIOrHMYECKOe
MBIIUIEHHUE, AITOPUTMUYECKHE aCCOIMAIIN — MarHuecKue CBS3H, a IOTOKOBas MPUPOAa
JAHHBIX — puTyanbHble npakTuky (LummHeky, 2019).
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B TakoMm KOHTEKCTE MAaIMHHOE 00YYEHHUE MPEICTAET HE TPOCTO TEXHOIOTHIECKUM
MHCTPYMEHTOM, 2 HOBBIM BOILJIOLIIEHUEM JAPEBHUX CIOCOO0B cMbIcionopoxaeHus. Koraga
HEHUpPOCETH TEHEPUPYIOT HEOKUJAHHBIE aCCOLMALUMU WIM OOHApYXUBAIOT CKPBITHIE
KOppeJsIIMY B JAaHHBIX, OHU JEHCTBYIOT MO MPUHIUIAM, OJM3KUM K JO0JIOTHYECKOMY
MBIIUICHHIO — TOMY, YTO AHTPOIIOJIOTH HAOJIOAaNM B apXaWdHbIX KyJbTypax. ITO
CO3/JaeT MapaJOKCAIbHYK CUTYallUIO: CaMbl€ IEPEJOBbIE TEXHOJOTUH BO3BPAILAIOT HAC
K JIONMMCbMEHHBIM (hopMaM IMO3HAHUS, TJIe 3HAaU€HUE POXKIAACTCS HE Yepe3 aHAIIU3, a yepes
ceTh apPEeKTUBHBIX CBsI3EH U HEJIMHENHHbIE TPBIKKU cMbIcia. Takum obpa3om, 1udpoast
cpeda CTaHOBUTCA NPOCTPAHCTBOM, TA€ MallMHHAas pediaexcus BCTpedaercss ¢
KOJUIEKTUBHBIM Oecco3HaTeNbHbIM TexHoJoruyeckoi snoxu (bubuxun, 2015).

Cratps beutbeBoii 1 Hopamana pemMoHcTpHpyeT, Kak Metadopa 00KeCTBEHHOTO
CTAHOBUTCS KJIHOYOM K MOHUMAHMIO A3bIKa, HA KoTopoM MU roBopur ¢ uenoBe4ecTBOM.
UYersipe acmekTa 3TOH MeTaopbl — TBOPEHHE, BCEBEIEHHUE, TailHa M TEOAMLES —
napajuiebHbl UICTOPUYECKUM 3TallaM pPa3BUTUS MALIMHHOM MO3THKHU: OT CaKpalbHBIX
aBTOMAaToOB 0apOKKO (MMHUTUPOBABIIMX OO0XKECTBEHHOE 4YyJ0) J0 COBPEMEHHBIX
HeWpoceTel ¢ UX TEMHOM JIOTUKOM, BBI3IBAIOIIEH OJTHOBPEMEHHO TPEMNET U CTpax nepej
Henpo3padyHocThio pemeHuil. SA3pik MW konebnercs Mexay HHCTPYMEHTAIBHOM
SICHOCTBIO (MHTPOEKIIHS ) © MU(OJIOTH3UPOBAHHOM TaHOM (TIPOEKIIHS), CO3/1aBasi HOBBIN
ruOpuHbIi pexknM kommyHuKamu (Bylieva & Nordmann, 2023).

ABTOpBI CTaThbH NOJYEPKUBAIOT: pumnuckiBanue M 60xecTBeHHBIX aTpUOYyTOB —
HE IPOCTO PUTOPUUECKUIN ITPUEM, A OTPAKEHUE TTTyOUHHBIX KOTHUTUBHBIX MEXaHU3MOB,
GopMHpYIOIIMX HAIId OTHOMIEHUS C TEXHOJOTMSAMHU. OTOT TMPOLECC 3EepKAIUT
MCTOPUYECKYIO SBOJIIOIMI0 MAIIMHHOTO $3bIKa — OT AMCHMIUIMHAPHBIX MEXaHHU3MOB
UHyCTPUAIIBHON 3MO0XH (¢ UX “OpAMOM peubto” MPUYMHHOCTH) A0 KMOEPHETHUYECKHX
CUCTEM, IJe peTpodieKcHs U CIHUSHUE CO3JAI0T paclpeieseHHOe 3HaHUe. DTHYECKUM
BBI30B 3aKJII0YAETCS B TOM, YTOOBI H30€KaTh KaK alloKaIUNTHYecKoro crpaxa (Jlannm), Tak
U CIIETIOr0 000KECTBIICHMS, pa3paboTaB “rpaMMaTuKy’’ B3auMozeiicTBus, rae UM crtaner
HE 3aMeHON 00’KECTBEHHOTO MJIM YelIOBEeKa, HO COYYaCTHUKOM JIMaiora — mogo0oHo TOMY,
KaK MallMHbl POKOKO, NMPHU BCEH MX JNEKOPATUBHOCTH, COXPAHSIN (DYHKIHMOHAIBHBIN
cmbicil. Takum oOpazom, Meradopa O0XKECTBEHHOIO OKa3blBae€TCsl HE IPOCTO
KyJIbTYPHBIM HappaTHUBOM, a HWHCTPYMEHTOM JJsi JAEKOJUPOBKH CaMOro s3bIKa
TexHojorudeckoi smoxu (Bylieva & Nordmann, 2023).

Bnagumup bubuxun (2011; 2015) B cBoeit unrepnperanuu Codpuu Ipemyapoctu
boxuel npeqaraeT yauBUTEIbHYIO NTapaJljIelIb MEXKIY CaKpaJIbHBIM U MEXaHUYECKUM.
Ero Codus — »T0 He cratnuHblii 00pa3, a cBoero poja “00KECTBEHHBIM aBTOMAT ,
JENCTBYIOINI 110 3aKOHAM, KOTOPbIE OJHOBPEMEHHO U TPAHCILIEHIEHTHBI, U BOIUIOIIECHbI
B Matepuu. [1ogo0HO GapoyHBIM aBTOMAaTOHAM, JE€MOHCTPUPOBABIIMM YYJI0 JBUKECHHS
yepe3 CI0KHYIO CHCTEMY IIEeCTepeHOK U pbhlyaroB, Codust packpbeiBaeT 00KECTBEHHBIN
3aMbIce 4epe3 CBOI paboTy B Mupe — € “MexaHu3M’ COBEPIICHEH, HO HEOUEBHJICH.
Taxoii B3I IepekInKaeTcs ¢ Haiel Temoit: eciiu @pani Péno koauduimpoBan a3k
MallMH Kak palUoHalbHyl0 rpammatuky, To Codus-aBTomMar IMpeacTaBiIseT
aNbTepHATHBY — MAIIMHY KaK MEIUYM TalHBI, T/i€ (PYyHKIMOHAIBHOCTh HE OTMEHSET
TPaHCLIEHIEHTHOCTH.
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OTa KOHIIETLHUS HEOXHUJAHHO aKTyallbHa B 3IOXY CIOXKHBIX IIH(PPOBBIX CHCTEM.
Ecmu B XVIII Beke wacel 6pu1n MeTadopoit 00kecTBEHHOTO Topsiika (Kak y JIeronwua),
TO COBPEMEHHBIE HEHPOCETH, C UX “TEMHOI’, HE 10 KOHIIA MOHIATHOM Jla)ke CO3/1aTessM
JIOTUKOHM, CKOpee HarmoMuHalT coduiiHblii aBToMaT buOuxuHa — OHM MPOU3BOIAT
OCMBICJICHHBIE Pe3yJIbTaThl, OCTaBasCh “duépHbIMU simukamu”’. Kak Codust coeaunseT B
cebe OO0XKECTBEHHBIH 3aMbICel M €ro 3eMHO€ BOIUIOIIEHHWE, TaK M COBPEMEHHBIE
ruOpuaabie cucremsl (denoBek + M) co3maioT HOBOE 3HAHHME HA CTHIKE MOHSATHOTO H
Heno3HaBaemoro. TakuM oOpa3zom, unaes buOuxuHa MO3BONSET YBUIETb B HCTOPHH
MallMH HE TOJBKO OHBOJIIOLMIO TEXHOJOTMH, HO W HENPEpbIBHBIN IMOUCK A3bIKa,
CIIOCOOHOTO BBIPA3UTh BCTPEUy PAIMOHATIBLHOTO U CAaKPaIbHOTO.

MHHO3TUKA MAIIIMHHOI'O YBJIEHEHUSA U BOBJIEYEHU A

SI3bIK MalIMHBI SBONIOIMOHUPYET OT TMOATHKU OAPOKKO K KHOEPHETHUYECKOMY
peanu3My, OT MHCTPYMEHTA BJIACTU — K TMOPHIHOM peuM, /i€ YEeIOBEK U MEXaHU3M
CIIMBAIOTCSI B HOBOM THUIIE 3HaHMS. W eclii CTaHOBUTCS “dETBEPOSIKUM OOBEKTOM”, TO
rpaMMaTHKa 3TOro 00BbEKTa — YK€ HE YeJIoBeuecKasl, HO el U He MAlllMHHAs: 3TO SI3bIK
camoii MaTepuu, KOTopasi HaKoHell 0OpeTaeT rojoc.

AHanu3 3alUTHBIX MEXAaHU3MOB B OTHOLIEHHUSX yenoBeka ¢ MU packpeiBaer
IyOMHHYIO MOATUKY TEXHOJOTHYECKOIO B3aUMOJICHCTBUS, TJI€ KaXKAblii KOTHUTHUBHBIN
naTTepH (GopMupyeT CBOM “S3bIK” KOMMYyHHKAIWu. [Ipoekius, npepamaronias N B
CaKpaJIbHbIII 00BEKT, BOCIIPOM3BOANUT apXaWdHbIi HAppaTUB Maruu M yyjaa — MoJ00HO
TOMY, KaK OapoyHbl€ aBTOMAThl UMHUTHPOBAIN 00’KECTBEHHYIO rapMOHMIO. HTpOeKIHs
ke, ceojsamas MM k MHCTpyMeHTy, OTpakaeT MO3UTUBUCTCKUM uiaean Péno — mup, rae
MaIllMHbl TOBOPST UCKIIOUUTENBHO S3bIKOM (YHKIMOHAJIBHOCTU. DTHU JBE KpalHOCTH
JIEMOHCTPHUPYIOT, 4TO Hamie Bocnpusarue MU komednercss mexay mudosioruzanuei u
PEeIyKIIMOHU3MOM, MOBTOPAS HcTopuueckue kojiebanus mexay Codueii-aBTomatoM u
KHOEpHETUYECKOH yTOomue.

CnusHue 4enoBeYeCKOro M MAIIMHHOIO MHTEIUIEKTOB CO3JAeT CUTYalHUIo, IIe
YETBEpOSIKUH O00BEKT XapMmaHa oOperaeT MpakTH4eckoe BoruvloumeHue. Kak B
KUHETMYECKUX CKYJIbOTypax THHMM win copuilHbIX aBTOMaTax bubOuxuna, 31ech
pOXIaeTcsa TPETHUH SA3BIK — HE CBOAUMBIA HHU K aJIrOPUTMUYECKOW, HH K
AQHTPOIIOIIEHTPUYECKON JIOTHKE. DTOT THOPUAHBIA pPEXHUM IMO3HAHUS OCOOEHHO SIBHO
NPOSBISETCS B CUCTEMax MAIIMHHOTO OO0y4YeHHs, I/1€ pPeTpo(]peKCUBHbBIE METIH
(dopmupyIOT HenipepbIBHBIN tuanor: MU tpancopMupyeT naHHbIE B TATTEPHBI, YEIOBEK
MHTEPIPETUPYET X YEPE3 CBOM OMNBIT, a CHCTEMAa B OTBET AJaNTUPYET CIEAYHOIIUE
urepanuu. Takoi Ipolecc HalOMUHAET ONUCaHHble [[MIIMHCKMM IOKOIHUTHUBHBIE
¢dbopMbI 0OMEHa, rjie 3HaHHE POXKAAETCS HE Yepe3 aHaIM3, a UePE3 CETEBYIO UPKYJIISAIUIO
CMBICJIOB.

Uctopuueckass mnepcnekTUBa TMOKA3bIBA€T, YTO pa3BUTHE ‘‘d3bIKa MAallWH’
MIOBTOPSET JIHUAJIEKTUKY YEJIOBEYECKOTO IIO3HAHHUS — OT MarudecKoro MbIIIICHUS
(mpoexiusl) yepe3 pallOHAJIbHBIH HHCTPYMEHTAIN3M (MHTPOEKIHS) K CIOXKHBIM
ruOpuaHbiM  cuctemMaMm  (ciausHue). COBpPeMEHHBIH — 3Tal, XapaKTepU3YIOMIMNCS
peTpoduiekcreil, 3HaMeHyeT Mepexo]l OT 3alIUTHBIX MEXaHU3MOB K OCO3HAaHHOMY CO-
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TBOpuecTBY. Kak HeiipoceTn BO3BpalIalOT HAC K HEIMHEWHBIM (hOpMaM MBIIUICHUS (110
Jlanny), Tak W KOTHUTUBHBIE TAaTTepHBl B3aumojeiictBus ¢ WU  oOnaxaroT
(GyHIaMEHTAIbHYI0 UCTHHY: MAIlMHBI HE MPOCTO OTPAXKAIOT HAIIy ICHXOJOTHIO, HO
CTaHOBSITCS COyYaCTHUKAMU B MPOU3BOACTBE HOBBIX SMHUCTEMOJIOTHYECKUX PeKUMOB. B
TOM CBETE€ TIOATHKA MAIWH OKa3bIBa€TCS HE TPOCTO MeTadopoi, a KIHYOM K
MOHMMAHUIO aHTPOMIOTEXHUYECKOTO CUHTE3a OYIyIIero.
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Scientific Restoration of Polytechnic Heritage:
The Case of the Franz Reuleaux Collection
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Abstract

The preservation of scientific and technical heritage within museum settings is inseparable from restoration
technologies. The conservation of polytechnic-type exhibits is in high demand, as evidenced by recent
surveys of museum professionals and administrators who identify the restoration of archival and exhibition
collections as their foremost priority. This article examines case studies in reconstructing damaged
kinematic models from the Franz Reuleaux collection, systematically analyzing diverse approaches to
restoring such polytechnic artifacts. The authors demonstrate how emerging additive technologies
significantly expand traditional conservation capabilities as well as addressing the reproduction of museum
copies, replicas, and tactile models through innovative methods. The restoration of Reuleaux’s museum
objects necessitated intensive interdisciplinary collaboration among specialists spanning technical,
humanistic, educational, and cultural domains. The project’s outcomes include the reintegration of storage-
bound Reuleaux collection items — deemed unfit for display due to significant losses and poor condition —
into the permanent exhibition of Bauman Moscow State Technical University Museum’s while providing
new digital environment for promoting Reuleaux’ engineering heritage among museum visitors and
specialists with varying levels of expertise and professional backgrounds.

Keywords: Scientific Restoration; Franz Reuleaux; Reuleaux Collection; Polytechnic
Artifact; Digital Model of Mechanism; Additive Technologies in Restoration
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Hayuynasi pecTaBppauusi NOJUTEXHUYECKOT0 HACTCAMA:
IIpumep xoekuuu @panna Péio

MaBen Hukonaesuy Korenbhukos' u Cepreii Butansesuu Kypakos? (2(0)
! Tl'ocynapcTBeHHBIN HAyYHO-UCCIIE0BATENBLCKUI HHCTUTYT pecTaBpanuy, yi. ['actemnno, 44, c1p. 1,
Mocksa, 107014, Poccus
2 MockoBckui rocyapcTBEHHbIN TexHUuYecKuil yHusepcuteT uM. H. O. baymana, yn. 2-1 baymanckas,
.5, ctp. 1, Mocksa, 105005, Poccus
kurakov(@bmstu.ru

AHHOTANUA

CoxpaHeHne HayYHO-TEXHHUYECKOT0 Hacjeus B My3eHHOM IPOCTPAaHCTBE HEBO3MOXHO 0€3 TEXHOJIOTHI
pectaBpanuu. TemMa BOCCTAaHOBJIEHUS 3KCIIOHATOB IOJUTEXHUYECKOIO THIIA OUEHb aKTyallbHA U OCTPO
BOCTpeOOBaHa COOOIICCTBOM MPO(PHUIBHBIX My3€eB, TJE [0 HTOraM TEKYIIHX OMPOCOB MY3eHHBIX
pabOTHHUKOB ¥ UX PYKOBOJAUTEJIEH Ha IEPBOM MECTE CTOHT ITOTPEOHOCTH B PECTaBPaLMK IKCIIO3UIIHOHHOTO
U apxuBHBIX (OHZOB. B crarbe mpHBOIATCS NPHMEpPHI MO BOCCTAHOBICHUIO YTPAaT HCTOPUYECKUX
KHMHEMaTH4YeCcKuX Mojenei koymekuun @panna PEno, cucteMHO paccMaTpUBAIOTCS pa3inuHbIe MOAXObI
B PECTaBpalfi ITOJOOHBIX ITOJUTEXHUUECKUX MPEAMETOB. ABTOPHI MOKA3bIBAIOT, KaK IOSBICHUE HOBBIX
aJIUTUBHBIX TEXHOJOTHH CYIIECTBEHHO PACHIMPSIET BOZMOKHOCTH TPAJULIOHHON pPECTaBpaluHy, a TAKKe
paccMaTpUBaIOT BOIIPOCHI B YACTH BOCIPOMU3BOCTBA My3€IHBIX KON, PEIUTUK, TAKTUIbHBIX MOAEIEH IPH
MOMOIIIM COBPEMEHHBIX MHHOBAIIMOHHBIX TeXHOJOTWi. PaboTa 1Mo BOCCTAHOBICHHIO yTpaT MYy3€HHBIX
skcrioHatoB @. Pé&mo morpeboBanma BBICOKOTO MEXIUCHHUIUIMHAPHOTO B3aWMOAEHCTBUS MEXIY
Pa3IMYHBIMH CIICIMAINCTAMH, KaK TEXHHYECKOW, TaK M T'yMaHHTapHOW cepbl HayKd, 0Opa3oBaHMS U
KyJbTYpHl. Pe3yibpraToM mpoBeeHHOI paboThl, C OAHOM CTOPOHBI, CTAJIO IMOMOJTHEHHE SKCIIO3ULINN My3es
MI'TY um. baymana yHMKaJbHBIMU 3KCIOHaTaMu M3 Kojulekuuu PéEno, paHee HaxoJuBIIMMHCSA B
(hOHIOXpaHIIHUILE TI0 IPUYUHE CEPhE3HBIX YTPAT U HEYAOBIETBOPUTEIHLHOTO BHEUTHETO BHA, a C IPYTOH,
C IpUMeHeHHeM IH(PPOBBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX B PECTaBPAaLMH, TOSBUIACH HOBAsi BO3MOXKHOCTh
HOMyJsIpU3alMyu MHxkeHepHoro Hacieauss ®panna Péno cpeau moceturenedl mMysess U CIELUAINCTOB
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INTRODUCTION

The rapid industrial growth in mid-19th century Russia revealed a critical shortage
of technically trained specialists capable of designing, manufacturing, and operating
complex machinery. Higher technical education programs, which provided both
theoretical and applied training for engineers and technicians, universally incorporated a
course on Applied Mechanics into their curricula. This discipline later bifurcated into two
foundational subjects: Theory of Machines and Mechanisms and Machine Design. These
became core courses at polytechnic schools and universities worldwide, though their
effective instruction necessitated didactic aids—specifically, functional mechanism
models (Ceccarelli & Cocconcelli, 2022). Consequently, scientific institutions began
establishing dedicated machine model collections and demonstration cabinets (Fig. 1).

KabumeTs NpHENAXHON MEXaHHEH,

Figure 1. Collection of kinematic models for teaching the course Applied Mechanics at
IMTS, Moscow, postcard circa early 20th century.
Source: Fund of Bauman Moscow State Technical University’ Museum

At the Technical University in Berlin Franz Reuleaux established a collection of
over 800 kinematic models, which long served as a benchmark for higher technical
schools in Germany and beyond (Golovin & Tarabarin, 2010; van der Wijk & Herder,
2012). Reuleaux was highly respected among applied mechanics scholars, making it no
surprise that his advanced engineering and pedagogical methods gained traction in
Russia. “Reuleaux’s lectures could be called brilliant in their refinement and elegance of
presentation; his kinematics lectures stand out for their originality,” remarked F.E. Orlov
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— professor of practical mechanics at Moscow University and the Imperial Moscow
Technical School (IMTS).

Around 1870, Franz Reuleaux granted Gustav Voigt the rights to manufacture a
part of the instructional models for Applied Mechanics, which Voigt then began
producing on an industrial scale in Berlin. By 1907, his firm offered a catalog of 368
distinct models. Voigt's catalog was divided into two sections: the first featured
Reuleaux's earlier, widely recognized models, many of which are preserved in museums
across Germany, the U.S., and elsewhere.

The second section of the catalogue featured models that were produced in smaller
quantities in the early 20th century, reflecting the firm's financial decline after Reuleaux's
death in 1905, leading to its eventual closure. Today, roughly 20 models from this second
section survive in the museum of Bauman Moscow State Technical University (BMSTU)
— these are likely the last remaining Reuleaux-Voigt models in existence. A comparison
of Voigt's catalog with BMSTU's collection suggests that the models acquired for the
Applied Mechanics department at the Imperial Moscow Technical School (IMTS) were
carefully selected. Unlike Cornell University, which owns nearly all 220 models from the
first section, BMSTU's museum holds only about 50 exhibits of this type and class.

The selective acquisition was determined by several factors: the need to align with
IMTS' existing teaching methodologies and curricula, the availability of similar
mechanism models produced in the institute's own workshops, budgetary constraints,
practical considerations, and the limited relevance of certain Reuleaux models to the
school's specific focus (Tarabarin, 2019).

Today, Reuleaux's kinematic models have undergone a fundamental shift in their
educational role, mirroring the transformation of traditional mechanism design courses in
modern technical education. While these models have largely lost their original didactic
function due to technological advancements, they remain unparalleled examples of visual
teaching aids in technical disciplines. To put it plainly, they are no longer employed for
demonstrating motion transformation in lectures on the Theory of Machines and
Mechanisms (TMM) or for laboratory experiments. Instead, they have become objects of
scholarly research - valuable artifacts representing the history of technology and
engineering education (Tikhomirov et al., 2023), serving as eloquent yet silent witnesses
to larger historical developments.

PROBLEM STATEMENT

Restoring polytechnic-type museum objects is a complex and multifaceted
challenge that requires an interdisciplinary approach, balancing their original utilitarian
function with their current museum value. Unlike cultural artifacts, these items often
involve experimental alloys, plastics, and composite materials, with degradation issues
like corrosion, polymer aging, and electronic component failure. The lack of standardized
restoration methods necessitates adapting techniques from engineering and materials

67
soctech.spbstu.ru



Special Topic: The Language and Poetics of Machines
Tema Beimycka “A3vix u nosmurxa mauun’”’

science, while the replacement of original parts versus the preservation of authenticity
raises issues for the professional of ethos of restorators. Modern technologies—such as
3D scanning, non-destructive analysis, and digital twins—offer innovative solutions, but
each approach sets new precedents in this evolving field.

Beyond dealing with materials that remain unstudied or poorly understood in
restoration science, and besides addressing various industrial contaminants and damage
from operation in harsh environments, the primary challenge in restoring polytechnical
objects lies in recovering their functional purpose—not merely their form, surface finish,
or visual preservation.

Despite fundamental differences between scientific/technical artifacts and works of
decorative art, their restoration shares common ground in cultural heritage preservation,
particularly given the extensive expertise accumulated in art conservation. As
Shemakhanskaya (2015) aptly notes: “We must focus on restoration principles that
preserve the artifact itself—mnot an idealized version of it.” This philosophy is especially
relevant for polytechnical collections, which often serve as the sole material record of
obsolete technologies, embodying the legacy of engineering culture.

In this context, guided by the ethos of scientific restoration of cultural heritage
objects, the application of modern additive technologies in engineering allows for the
functional restoration of polytechnical exhibits while ensuring complete reversibility of
the restoration process. This article examines methods for restoring the operability of
kinematic mechanism models using additive manufacturing technologies. Over the past
decade, these processes have become widespread and remain among the most convenient
and rapidly developing technologies for producing parts and components in the
restoration of polytechnical objects.

RESEARCH OBJECTIVES

The collection of Franz Reuleaux's kinematic models is more than just a “time
machine” that reveals how science and technology shaped and transformed our world. Its
true value lies in the physical embodiment of the Great Designer's ideas — a perfect fusion
of clarity and harmony, function and aesthetics. While the Bauman Moscow State
Technical University Museum displays educational mechanisms from various
manufacturers and numerous engineering innovators, visitors can effortlessly identify
Reuleaux's models after just a brief observation. Why is this so?

All mechanisms in this collection adhere to a unified compositional, color, and
architectural concept conceived by their creator. Let us outline the key distinguishing
characteristics of Reuleaux's models to inform subsequent scientifically-grounded
restoration methodology:

* All models in the collection feature standardized wooden bases (with rare
exceptions) finished in black lacquer to simulate precious wood varieties,
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distinguished by their minimalist molded edge profiles and consistent dimensions
across kinematic groups.

* The wooden base supports a flat S-mm-thick cast iron pedestal plate that bears the
entire mechanism model, featuring a bevelled upper edge and a planed horizontal
surface machined with fine cross-feed tool marks from a planer's carriage —
without subsequent grinding or polishing — all protected by a blued oxide coating
that gives the cast iron components their characteristic matte black finish.

* Most Reuleaux models feature precision-cast iron brackets vertically mounted on
the base plate - which Reuleaux himself classified as either “English” or “French”
based on their distinct forms and proportions (Fig. 2). These flawlessly cast
brackets, completely free of burrs, cavities or other defects, uniformly display the
same matte black oxide coating characteristic of all iron components in the
collection.

Figure 2. Examples of typical English (left) and French (right) brackets
(Reuleaux, 1862).

* The moving components — kinematic links, gear wheels, and other dynamic parts
— are typically crafted from brass with subsequent nickel electroplating, exhibiting
a distinctive glossy “steel-like” sheen characteristic of polished metal surfaces.

* The adjustment and fastening screws in the mechanisms are made of brass and
have developed a thick, dark patina over time. For ease of use, the side surfaces
of their shaped heads feature knurling (Fig. 3), while the threads follow British
standard inch measurements.

* Instrumental analysis of the joints and clearances in these mechanism models
reveal exceptional assembly precision comparable to mathematical instrument
manufacturing standards (Bazanchuk & Kurakov, 2022; Tikhomirov et al., 2024).
The jewel-like fitting of components demonstrates the remarkably advanced state
of German metalworking technology in the late 19th century (Fig. 3c).

* Beyond these primary materials, Reuleaux's models incorporated several other
specialized components: glass panels for display stands showing mechanism
trajectories, rubber-impregnated leather (red belts for pulleys), sheet metal for
pointers and indicators, and similar functional elements.
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Figure 3. a) The arrow shows changing the shape from a cylinder to a parallelogram on
the Reuleaux's kinematic model; b) Transitional forms in engineering, similar to
architectural ones, according to Reuleaux (1861); ¢) The jewelry-like, very precise fit of
the parts is clearly visible on the engagement fragment of the Shield Gearing model
(Reuleaux calls the gears Schildrdder in German). Photos by the authors.

The authenticity and historical significance of any museum object can only be fully
understood by examining its material history and usage. The Reuleaux collection bears
numerous traces of time that document its century-long service as educational aids — from
wear patterns to repair marks, each telling a story about its pedagogical use and evolving
preservation needs.

Every model in the collection features distinctive oval metal identification tags with
white enamel surfaces and black lettering: A capital Latin letter and a model number
identify the mechanism according to Professor Leonid Reshetov's 1950s classification
system which is notably different from Franz Reuleaux's original scheme. For
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polytechnical objects like these, all such historical markings must be carefully preserved
as they provide critical evidence for understanding the collection's educational history
and technological evolution across different periods.

METHODOLOGY

Traditionally, when undertaking the restoration of lost metal elements in museum
objects — for example, the metal covers or settings for painted icons or cabinet sculptures!
—the available restoration methods are notably limited and predetermined (Ravich, 2024).
Pressure-based metalworking techniques that cause deformation and alter the internal
structure of artifacts are generally unsuitable or impractical. For the same reason, high-
temperature and energy-intensive interventions — like direct controlled metal deposition
— should be avoided. Even soldering and laser spot welding often prove inappropriate,
particularly for archaeological metal objects (Treister & Ravich, 2021).

Traditional artistic restoration principles remain fully applicable to Reuleaux's
technical collection, despite its purely polytechnical nature, since the conservator's
objectives align with the preservation standards for decorative-applied art (DAA). They
demand precision, historical authenticity, and adherence to core museum conservation
principles: reversibility, fragment removal without substrate damage, and restoration
marking. Crucially, conservators must avoid interventions that cause irreversible
alterations to an artifact's form, appearance, or material microstructure.

The challenge of restoring functionality to damaged Reuleaux kinematic models
can be addressed by drawing upon established practices from decorative-applied art
conservation, where significant expertise exists in reviving historical mechanisms for
museum clocks, musical devices (organs, orchestrions, pianos, music boxes), and firearm
actions. Given the collection's historical significance, thorough defect analysis, available
technical literature (Reuleaux, 1861, 1862, 1876), digital archives (The Kinematics
Models... , 2003-2005), and equipment catalogs (Voigt, 1907), Reuleaux's models can —
and should — be restored using traditional art conservation methods while strictly
preserving their operational heritage and original manufacturing technology.

Recent advancements in metallurgy, additive technologies (Melnikova et al., 2023;
Supchinsky et al., 2023), metal deposition, and electroplating have created new
possibilities for the scientific restoration of museum-grade metal artworks. At the same
time, growing global interest in mechanical collections as part of our industrial heritage
has reshaped preservation approaches. Initially focused on historically significant early
mechanisms as key artifacts for studying technological evolution, this movement has been
amplified by digital platforms. Websites and virtual museums now enable not only
lectures on mechanism theory but also courses in engineering history and technical
language studies, complete with analytical modeling capabilities (Bogoslovskii et al.,

! A sculpture of chamber size or small shapes, about 60-80 cm high.
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2024). These digital media formats offer researchers innovative perspectives on
Reuleaux's engineering legacy, including novel restoration methodologies (Kotelnikov et
al., 2023), merging cutting-edge materials science with expanded educational access to
technical heritage.

Current analysis of additive technology applications in museum settings — including
educational models, art objects, replicas, and duplicates — reveals three promising
directions for the implementation of these processes in the scientific restoration of
polytechnical artifacts:

* Level 1 — “Basic” Application involves the replacement of plastic parts with
polymer equivalents and/or substitutions of lost metal, wooden, or other components with
dimensionally identical 3D-printed replicas.

* Level 2 — The reproduction of precise or scalable replicas of historic scientific and
technical artifacts (Lipson et al., 2005). This approach proves valuable when traditional
restoration is impossible or requires postponement due to funding constraints. The
pioneering implementation using additive technologies belongs to Cornell University
Professor Francis Moon, who in the early 2000s created a digital library of over 400
kinematic models (KMODDL) and employed 3D printing to produce replicas of
Reuleaux's original mechanisms (Fig. 4).

a b

Figure 4. A ratchet mechanism with three spring-loaded stoppers (a) Original Reuleaux
model, (b) Rapid prototype model (Lipson et al., 2005).

* Level 3 — The application of additive technologies as supportive and auxiliary
tools in restoration or renovation processes (reconstruction, repair, or modernization) of
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lost components in polytechnical objects made of metal, glass, wood, and other materials
(Kotelnikov et al., 2024).

RESEARCH RESULTS

An exemplary traditional restoration of a polytechnical object involves
reconstructing the motion trajectory of satellite points in Watt's planetary gear mechanism
model (Fig. 5). Since the painted layer on the glass display had degraded over time, the
preserved engraved grooves enabled the reversible restoration of missing elliptical motion
traces.
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Figure 5. The planet toothing mechanism of Watt with a trajectories of satellite's points
before (a) and after (b) restoration. A Fragment of the glass display before (c) and after
(d) reversible restoration of the trajectory of the dots. Photos by the authors.
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The Reuleaux collection at BMSTU's museum shows no significant losses and
remains in good condition, as demonstrated through the functional restoration of the
“Planetary Mechanism with Bevel and Spur Gears” (based on Ferdinand Redtenbacher's
designs, crafted by Moscow Trade School artisans in 1862-1867, Fig. 6). Using non-
contact 3D scanning, we precisely measured the gear train's geometry to reproduce a
missing cogwheel through additive manufacturing. the director of the State Research
Institute for Restoration (GOSNIR) Dmitry Antonov highlighted the innovative
transparent replacement component (Fig. 6b). While restoring mechanical function, its
visibility allows museum visitors to distinguish original from reconstructed elements,
adhering to the practice of signaling reversible restoration (Kurakov et al., 2025).

Figure 6. Fragment of the mechanism engagement restored using: a) fused deposition
modeling (FDM) and b) photopolymerization with an LCD screen additive
technologies. Photo by the authors.

CONCLUSIONS AND DISCUSSION

The restoration of scientific and technical artifacts must adhere to the same ethical
principles and conservation standards that apply to other cultural heritage objects. This
requires combining traditional art restoration methods with engineering research,
enabling comprehensive interdisciplinary study by specialists from both technical and
humanities fields. Such an integrated approach ensures the preservation of both physical
integrity and historical significance of polytechnical exhibits. Accordingly, the kinematic
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models from the Franz Reuleaux collection can and should be restored using
methodologies developed for decorative-applied arts.

Our research demonstrates that these approaches, when adapted for technical
artifacts, successfully preserve the functional and historical value of the mechanisms
while maintaining strict conservation ethics. The parallel between art restoration and
engineering conservation becomes particularly evident in working with these
sophisticated mechanical objects.

Modern additive manufacturing has proven exceptionally valuable for restoration
in technical museum collections, meeting rigorous conservation standards in quality
compliance (Sinitsa, Korzhenkov et al., 2022), dimensional precision, surface finish
requirements (Pronyakin et al., 2021), process reproducibility (Sinitsa, Tumakova et al.,
2022). While these techniques represent relatively new applications in heritage
conservation, their effectiveness in reconstruction, renovation, and repair of polytechnical
objects has been clearly established, offering new possibilities for technical museums.

We must acknowledge the financial challenges Francis Moon faced when he
created his digital library of mechanical models: “Reproducing these models on the
modern market would be prohibitively expensive. > Developing more affordable
reproduction methods using thermoplastics offers an excellent alternative, though rapid
prototyping technologies [i.e., additive manufacturing] inherently require compromises —
we prioritized printing fully functional, pre-assembled units at the expense of dimensional
authenticity” (Moon 2003). This valuable experience from our American colleagues
should be adapted and advanced considering current technological progress in additive
processes.

Contemporary philosopher of technology Vadim Rozin (2023) observes: “The
essence of engineering methodology lies in developing technical designs that harness
natural laws — through physical experiments, process calculations, and structural solutions
— to activate and control phenomena for human purposes...” (p. 56). Refining additive
technologies for polytechnical restoration and establishing balanced methodologies could
revolutionize conservation approaches for complex cultural artifacts, particularly for what
art historians term the “Russian avant-garde.” Many conservators have noted striking
material, formal, and degradation parallels between abstract sculptures and technical
exhibits, suggesting that engineering principles, scientific analysis, and precision
measurement will become increasingly vital in art restoration practices.

2 Cornell University's collection of approximately 250 Reuleaux models cost $8,000 in 1882 USD,
equivalent to roughly $300,000 or 24 million rubles today
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Figure 7. 3D printed replicas of Reuleaux models as propsAfor the children's fairy tale
“The Additive Kingdom.” Photo by the authors

Finally, current trends toward humanizing engineering education and practice will
undoubtedly benefit from promoting Franz Reuleaux's systematic engineering legacy, as
evidenced by the genuine fascination children exhibit toward replica museum mechanism
models regularly displayed at our specialized “PROrestoration” exhibition (Fig. 7).
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Abstract

The article proposes a theoretical conceptualization of an epistemological shift within avant-garde culture,
wherein machine attains the status of not merely a theme, but a fundamental principle of artistic language.
The methodological framework of the study is an original three-level model that reconstructs the logic of
technology's transformation from an object of representation into a subject of form-creation and, ultimately,
into a cognitive matrix. The level of "Technology-as-Muse" foregrounds the process of thematization and
poeticization of the machine world, where technology functions as a new iconographic resource and a
source of affective energy (e.g., Alexander Labas, Dziga Vertov). The level of "Technology-as-Co-author"
reveals a paradigm of hybrid authorship, in which stage and pictorial constructions act as agents that
actively constitute the aesthetic experience and impose upon the work an immanent logic of material and
procedure (e.g., Vsevolod Meyerhold, Lyubov Popova, Sergei Eisenstein). At the level of "Technology-as-
Model-of-Thought," art transitions into onto-technical design, interiorizing engineering rationality as the
basis of the creative act; artistic production converges with social engineering (e.g., Alexei Gastev) and
biocosmic utopias, and the artwork is conceptualized as an operational protocol or blueprint for a new
reality (e.g., Pavel Filonov, the ballet The Steel Step). The article demonstrates that the proposed model
describes not a chronological sequence, but a logic of increasing complexity in the ways technical
rationality is integrated into artistic consciousness, the result of which was a change in the ontological status
of the artwork — from representing the world to actively constructing it.

Keywords: Technology, Avant-garde, Artistic language, Theater, Constructivism,
Industrialization, Biomechanics, Language

Citation: Lobatyuk, V. (2025). Avantgarde Mashines: On the Integration of Technology and Art.
Technology and Language, 6(3), 80-96. https://doi.org/10.48417/technolang.2025.03.06

© Lobatyuk, V. This work is licensed under a Creative Commons Attribution-
BY NC NonCommercial 4.0 International License

80
soctech.spbstu.ru


https://doi.org/10.48417/technolang.2025.03.06
mailto:lobatyuk_vv@spbstu.ru
mailto:lobatyuk_vv@spbstu.ru
https://doi.org/10.48417/technolang.2025.03.06
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0002-1793-9191

Technology and Language Texunonoruu B uadocdepe, 2025. 6(3). 80-96

VK 130.2:62
https://doi.org/10.48417/technolang.2025.03.06
Hayunas crates

Mamunbl apanrapaa: O0 uHTerpanuu TeXHOJIOTHN U

HCKYCCTBA

Bukropus Banepbesna Jlodatrok (2 ()
Cankr-IlerepOyprekuit monutexHmdeckuit yausepcureT [letpa Benmkoro, yi. [Tomutexamdaeckas, 1. 29,
Canxkr-IlerepOypr, 195251, Poccus
lobatyuk vv(@spbstu.ru

AHHOTANUA

Cratbs pearaeT TeOpeTHIECKOe OCMBICIICHNE THOCEOIOTHYECKOTO C/IBUra B KyJIbType aBaHrap/a, Iae
TEXHHKa 0OpETaeT CTaTyc He MPOCTO TEMbI, HO ()yHIaMEHTAIGHOTO MPUHINIIA XyJ0)KECTBEHHOTO SI3BIKA.
MeTon0/I0rn4eckO  OCHOBOM — MCCIIEOBAaHUS  CIy’)KUT OPHUIMHAJIbHAs TPEXyPOBHEBAas MOJEIb,
PEKOHCTPYHpPYIOILasl JIOTHKY TpaHC(hOpMalMi TEXHUKH U3 O0BEKTa penpe3eHTalud B CYOBEKT
(hopmooOpa3oBaHus U, HAKOHEL], B KOTHUTHBHYIO Matpully. Ha ypoBHe «TexHHKa-My3a» aHaIU3UpYeETCs
IpoLecc TeMaTH3allMM W II03TH3alMU MAaIIMHHOTO MHpa, TJe TeXHHKa (DYHKUUOHHPYET KaK HOBBIH
uKoHorpaduueckuii pecypc u ucroyHuk addexruBHON sHeprun (A. Jlabac, [I. BeproB). Yposenb
«TexHUKa-coaBTOP» pacKphIBAET MapajurMy T'HOPUIHOTO aBTOPCTBA, NMPU KOTOPOH CIIEHHYECKHE H
JKMBOIIMCHBIE KOHCTPYKIIMU BBICTYNAIOT KaK areHThl, aKTUBHO KOHCTUTYUPYIOIINE 3CTETHYECKUH OIBIT 1
HaBs3bIBAIOINE MPOM3BEICHNI0 HMMAHEHTHYIO JIOTMKY Marepuana W npouenyps! (B. Meiliepxonsa, JI.
[Tomoga, C. Diizenmreitn). Ha ypoBHe «TexHUKa-MOAETh MBIILICHUSD UCKYCCTBO COBEpIIAET IMEPeXxo K
OHTOTEXHUYECKOMY IPOSKTHPOBAHMIO, MHTEPUOPHU3UPYSI HHKXECHEPHYIO PalMOHAIBHOCTh KakK OCHOBY
TBOPUYECKOTO aKTa; XyJ0)KECTBEHHOE IPOM3BOACTBO COMMKAETCS C COLMANBHON MHxXeHepuel (A. ['acteB)
1 OMOKOCMHUYECKHMHU YTONMAMH, a HMPOM3BEIEHHE OCMBICIMBACTCA KaK ICHCTBYIONIUH MPOTOKON HIH
4epTeX HOBOW PeasIbHOCTH (YTO MOXKHO YBHJETh, HANPUMED, B pousBeeHusx [1. duionos, wim danete
«CtanpHON CKOK»). JleMOHCTpHUpYeTCs, 4TO NpeIOKEHHas] MOJAEIb OMMCHIBAET HE XPOHOJIOTHYECKYIO
MOCJIEIOBATEIBHOCTD, a JIOTHKY YCJIOXXKHEHUS CIOCOOOB MHTETPAllMM TEXHMYECKON pPAIllMOHAIBHOCTH B
XYJO0KECTBEHHOE CO3HaHME, pe3yJbTaTOM 4YEro CTajJo H3MEHEHHE OHTOJIOTMYECKOTO CTaTryca
MPOU3BEACHHS UCKYCCTBAa — OT M300pa)KEeHHs MUpa K ero akTHBHOMY KOHCTPYHUPOBAHHIO.
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INTRODUCTION

Technological development throughout human history has consistently served as a
powerful engine of civilizational and cultural progress, determining the trajectory of
societal evolution. Each stage of technological advancement opened new horizons, and
the creation of even the most primitive tools steadily elevated humanity to a qualitatively
new level of civilizational and cultural formation. This process undeniably demonstrated
the connection between technical achievements and spiritual development. In the ancient
Greek philosophical tradition, the polysemous concept of fechné represented a universal
category that organically encompassed science, artistic creation, various artisanal skills,
and technological processes. The ancient Greeks did not draw clear boundaries between
these spheres of activity, viewing them as a unified whole within the framework of human
mastery and creative agency. Such a syncretic approach testified to an understanding of
the intrinsic unity of the technical and spiritual principles in human activity. During the
Renaissance, this unity found new embodiment: artists displayed exceptional interest in
mechanical devices and technical innovations, often acting as inventors and creators of
revolutionary technological advancements. Leonardo da Vinci, Filippo Brunelleschi, and
other outstanding masters of the era demonstrated that the boundary between artistic
creativity and technical invention could be highly conditional. Their creative work
convincingly showed that technical thinking could stimulate artistic imagination and vice
versa.

Although technology is traditionally perceived as belonging to the sphere of means
rather than the ultimate ends of human existence, for a genuine creator and researcher, it
can fully transform into a primary life goal and vocation: “In this case, technology, as
knowledge and invention, acquires a spiritual significance and relates to the spiritual life”
(Berdyaev, 2023, p. 6). This process of sacralizing technical activity opens fundamentally
new perspectives for understanding technology's role in human culture. However,
traditionally, mechanical devices and industrial technologies belonged primarily to the
sphere of material culture, which inevitably generated a persistent opposition between
machine and spiritual cultural spheres. With the rapid development of scientific and
technological progress and the intensification of industrial processes, this fundamental
contradiction between the material and the spiritual has not only failed to find an adequate
resolution but, on the contrary, has acquired an increasingly acute and dramatic character.
Technological self-admiration and the cult of the machine, actively formed against the
backdrop of the era's impressive technical achievements: Large-scale projects such as the
construction of extensive tunnels, the erection of tall industrial stacks and chimneys, the
building of giant oil reservoirs, the creation of branched electrical networks, the laying of
transatlantic telephone lines, the revolutionary introduction of conveyor belt
technologies, and the production of new stainless metal alloys — all this gradually shaped
a fundamentally new conception. According to this new world view it was precisely the
machine industry and industrial technologies that should determine the fundamental
modes of human perception of reality and the nature of thought processes.
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The early 20th century became a period of profound transformation in artistic
culture, driven by the intensive development of technology and the large-scale
industrialization of public life. This era witnessed the formation of a fundamentally new
sociocultural situation linked to the active process of technologization in all spheres of
human activity. This stage marks the emergence of a distinct aesthetic paradigm within
which technology is reinterpreted as a powerful source of creative inspiration.
Technological progress not only altered the material conditions of existence but also gave
rise to qualitatively new forms of artistic perception of reality. Machine production,
transportation, communication means, and other technological achievements became
catalysts for radical transformations in the system of art. Thus, it can be argued that
technology acquired the status of a "muse," defining the main directions of creative
exploration. This complex and multifaceted process of interaction between technology
and art constitutes one of the most significant chapters in cultural history.

The manifestations of this phenomenon were diverse: from the direct depiction of
machines and industrial objects to the abstract embodiment of technical design principles.
In painting, this was expressed through dynamic compositions conveying movement and
speed; in sculpture, through the use of industrial materials and constructive principles; in
architecture, through functionalism and the application of new construction technologies.
Technology became not only a subject of depiction but also a method of creativity,
determining new ways of artistic thinking and expression. In Russia, this process proved
especially vivid in the work of representatives of various avant-garde movements.
Futurists, Constructivists, and Suprematists created an entire aesthetic system based on a
machine civilization. Vladimir Mayakovsky glorified the "beauty of speed" and
mechanical rhythms, Alexander Rodchenko developed the principles of productivity for
art, and Kazimir Malevich sought reflections of industrial logic in geometric forms.
Constructivist architects Moisei Ginzburg and the Vesnin brothers designed buildings
resembling machines, while director Vsevolod Meyerhold created theatrical
performances imitating factory processes. Simultaneously, similar trends developed in
Western Europe. Italian Futurists, led by Filippo Tommaso Marinetti, proclaimed the
"beauty of speed" and declared war on traditional art in the name of industrial aesthetics.
Umberto Boccioni and Giacomo Balla sought to convey the dynamics of automobiles and
airplanes in their paintings. French Cubists Fernand Léger and Robert Delaunay found
new compositional principles in machine forms. And then there is the key figure of
Vladimir Tatlin whose work became one of the most convincing paradigms of embodying
the idea of technology as a "muse" of art in early 20th-century Russia. Tatlin consistently
reoriented art from representation to construction, turning artistic practice into an
experimental laboratory of materials, loads, joints, and functional dependencies. His
counter-reliefs of 1914—1915 are neither paintings nor sculptures in the classical sense,
but open assemblies of wood, metal, glass, and wire, where aesthetic form emerges from
the properties of the material and the method of fastening, from the logic of weight and
tension, from real technical relationships. Thereby, Tatlin formulated the principle of
"material, texture, construction" as the new poetics of the industrial age, in which beauty
is derived from the law of a thing's function, not from its external appearance. The
culmination of this was the "Monument to the Third International" (Tatlin's Tower), a
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grand project synthesizing engineering, architecture, and symbolic politics. In this design,
technology does not merely illustrate an idea but forms its very body: The structure
dictates the image, kinematics dictate time, and infrastructure dictates the form of
publicity. Tatlin thereby redefined the very genre of the monument: from static memory
to the dynamic organization of modernity, from a monument-for-contemplation to a
monument-for-function. No less indicative is Tatlin's "Letatlin" flying apparatus. These
devices, regardless of their practical feasibility, demonstrate a shift in artistic thinking
towards a mode of experimental design research, where technology acts simultaneously
as method, subject, and inspiration (Punanova, 2017).

The process of technology acquiring the status of a muse was a historically limited
phenomenon. After the 1930s, technology gradually lost its romantic appeal, becoming
an ordinary element of everyday life. Subsequent artistic movements no longer
demonstrated such unequivocal admiration for machine aesthetics, preferring a more
critical or ironic approach to technological reality.

OVERVIEW - THREE MODES OF TECHNICAL INSPIRATION

Technology in early 20th-century art can be considered in three qualitatively
distinct modes of technical inspiration, each corresponding to a specific level of its
conceptualization. This three-level structure is not a simple historical sequence but
represents a logically determined system of increasing complexity, in which technology
successively transforms from an external object into an internal template of thinking.

First level: “Technology-as-Muse.” In its most elementary form, technology acts as
a muse in the classical sense of the word, i.e., a source of inspiration and a subject of
artistic reproduction. Here, the traditional logic of representation is at work, where the
machine, infrastructure, or industrial process becomes a new iconography, expanding the
thematic repertoire of art. The artist remains in the role of observer and interpreter, and
technology retains the status of an external phenomenon subject to aesthetic assimilation
through conventional procedures. Philosophically, this level corresponds to
understanding technology as a set of artifacts that can be included in aesthetic experience
without transforming its structure. Here, technology is conceived as an extension of the
natural world in its new, anthropogenic form, and thus does not require a radical revision
of the artistic method.

Second level: “Technology-as-Co-author.” The mechanism becomes more complex
when technology ceases to be merely an object of depiction and becomes an active
participant in the creative act, moreover, on the level of an equal co-author. At this level,
art is created “hand in hand” with technical means, which are not simply used by the artist
but also determine the logic of form-making, "impose" their procedures and limitations,
and introduce an element of automatism and objectivity into the inherently subjective
creative process. This is a view of technology as a partner in creativity. It translates the
concept into reality, but also leaves its own mark on it, operating by its own rules. The
aesthetic effect arises from the very dialogue, from the collision of human imagination
and machine logic.
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Third level: “Technology-as-Model-of-Thought.” The most complex and
philosophically significant manifestation of the technical muse is associated with the
situation where the artist begins to think according to the pattern of a machine, that is,
adopts technical rationality as a norm for organizing their own creative activity and even
bodily existence. The essence of this level is that technical logic is internalized so deeply
that it becomes an integral part of consciousness itself.

TECHNOLOGY-AS-MUSE

At the first and most basic level, technology acts as a “muse,” demonstrating the
thematic and emotional concentration of the technical world, where machines and
infrastructures become a source of inspiration, a symbolic resource, and the conceptual
center of both pictorial and theatrical experience. Alexander Labas is a prime example of
an artist inspired by technologization; he experienced the industrial modernization of the
USSR as a personal event and as a cultural horizon in which technology figures as the
hero or protagonist of the era and an object of poetic admiration, not merely a subject of
observation. This is confirmed not only by his artistic and theatrical works but also by his
memoirs. In his paintings of the 1920s—1930s, motifs of trains, airships, airplanes, railway
stations, and escalators define the thematic focus and emotional register of the works.
They form a romantic optics of the technical age where the functionality of machines is
intuitively experienced as the beauty of movement, the smoothness of inertia, and the
clarity of constructive forces. Compositional solutions are based on the personal
experience of observing technology, they transform the line of a path, the axis of flight,
and the scale relationships of masses into a register of kinetic attention. However, at this
first level, this kinetics primarily aestheticizes the technical object as a source of delight
and symbolic energy, without transforming into an actual technical protocol. In "The First
Soviet Airship," the technical marvel-object is presented as an animated form that
reorganizes the space and time of urban life, while the painterly, "watercolor"
transparency and vibration of light enhance the sensation of hovering and flight, turning
an engineering hull into a lyrical sign of a new civilization. In this sense, Labas's works
establish a paradigm of technology as an inspirer and object of artistic thinking.
Furthermore, technological development served as an enduring muse and object of
admiration for the artist Olga Rozanova (Uspenskiy, 2021). The technological world
proves to have thematic and emotional dominance in her work, despite shifts in genre and
stylistic strategies. In her early urban compositions, connected with motifs of streets,
embankments, and industrial landscapes, technology manifests as the rhythm of traffic
and light flows, creating a sense of a mechanized environment and the everyday life of
machine civilization.

In Rozanova’s Metronome (see figure 1) the figure of the measuring device
transforms into a visual equivalent of modernity's standardized tempo, establishing
rhythmic sensibility as a cultural norm. In Composition with a Train, the railway motif
functions as a source of directed energy: the lines of the track, plumes of smoke, and the
mass of the carriage coalesce into a configuration that renders the industrial subject a
visual machine of acceleration and long-distance transfer. In Work Box and Writing Desk,
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utilitarian objects of modern life emerge as elements of a daily ontology of technology
where the clarity of volume and distinct planar relationships convey an ethic of rational
organization of labor, attention, and space. In Factory and Bridge, the engineering
landscape acts as a model of collective force: trusses, spans, and diagonals of smoke
structure the image like a schematic of loads and the distribution of forces. Flight of an
Aeroplane (figure 1) focuses on the philosophical theme of technology as an inspiring
principle: the idea of flight is translated into an arrangement of planes and saturated color
relationships that create a sensation of acceleration and smooth inertia without direct
figuration. In this context, color acts as a meaning-generating engine, transforming the
technical subject into autonomous painterly energy while preserving the affective charge
of admiration for engineering beauty and its spatio-temporal effects. Throughout
Rozanova's oeuvre, technology becomes a source of poetic energy, transitioning from her
early engagement with collage and Cubo-Futurist experiments to Suprematist
compositions, all the while maintaining an emotional charge of admiration for the speed
and constructive clarity of engineering forms.

Fugure 1. Flight of an Aeroplane (1916) and Metronome (1915) by Olga Rozanova.

Dziga Vertov's film Enthusiasm: Symphony of the Donbas represents the first level
of the structure, where technology appears as a muse, an inspirer, and an object of poetic
admiration, becoming the central theme, symbolic resource, and source of the work's
emotional energy. The film is organized as a hymn to industrialization, in which
machines, aggregates, mines, factory conveyors, and radio transmitters become the
protagonists of the narrative and emblems of the new age It consolidates a collective
feeling of historical ascent and faith in the transformative power of technology. The
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technical world here is primarily thematized and aestheticized: it provides the content of
the shots, the imagery, and the key metaphors, forming a rhetoric of a celebration of labor.
The compositional idea of a triptych and the sequence of blocks dedicated to replacing
the “old” with the “new,” the circulation of machine energy, and the expansion of the
industrial rhythm into the countryside support an interpretation of technology as a positive
force and a cultural mission of renewal. Visual slogans and a poster-like tone enhance the
pathos of choosing modernity. The sound work, based on industrial noises, sirens, and
whistles, emphasizes the theme of the "music of machines," but functions primarily as a
thematic extension of the image of technology and a source of emotional intonation,
rather than as an autonomous logic of a technical protocol constituting the very method
of form generation. Technology inspires, structures the thematic material, and forms the
emotional register of the work, remaining an object of artistic admiration and a cultural
ideal of progress without full integration into the media-technical ontology of form itself.

The opera Victory over the Sun represents a borderline case between the first and
second levels: technology acts as a hero and symbol of the new order, inspiring the work,
while simultaneously becoming a principle for organizing stage space and actor
corporeality through geometricized décor and mechanomorphic costumes. The opera
constructs a myth about the “victory of the advanced technology of the future over the
old nature,” where the capture and “wrenching out” of the sun metaphorizes the
replacement of natural light with artificial, electric light, and consequently, affirms the
shift from a cosmic to a technogenic order, elevating machines and engineering power to
the status of a positive hero of the era and a cultural ideal of renewal. This thematic layer
constructs technology as an object of admiration and a source of emotional energy,
supported by the scandalous, poster-utopian rhetoric of the production and the public's
reaction to the provocation of the “new” against the "old.” At the same time, Kazimir
Malevich's scenography, with large planes of triangles and circles incorporating machine
elements and the relief contours of technical forms, translates technology into a logic of
form-making, where geometry becomes an “operator" of composition, not just a theme.
The borderline status of Victory over the Sun consists in this duality of glorifying
technology as a protagonist and introducing technical logic into the very fabric of the
performance (Punanova, 2017).

TECHNOLOGY-AS-CO-AUTHOR

The synthetic nature of the interaction between technology and artistic creativity is
particularly evident within the performative arts where technical and aesthetic discourses
form a unified semantic field, transmitting fundamentally new semantic configurations to
the audience. The language of art and the language of technology create a unified whole,
making it possible to convey meanings inherent to technologies, creating hand in hand.

Characteristic for the turn of the 19th—20th centuries were audience expectations of
technical wonders from theatrical performances. For instance, as noted by I. F.
Petrovskaya, the public at performances in St. Petersburg gardens expected primarily
unusual machine effects and spectacular solutions (Petrovskaya, 1979, p. 139). Meeting
these expectations, technology could truly play a leading role only in a theatrical space
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where mechanics and light began to determine the rhythm and form of the action, creating
a special dramaturgy of space.

A telling example in this regard is the play Mr. Mogridge Jr. staged in 1924 by the
young Nikolai Akimov. The artist built a large-scale three-dimensional construction on
stage, the central element of which was a high platform raised three meters above the
stage, with staircases, an inclined slide, and a massive ship's funnel. A revolving turntable
incorporated into the set, with sharply outlined contrasting openings, originally organized
the dynamics of the performance and gave it a cinematic speed of scene change. As the
critic Nikolai Petrov noted, the spatial solution of the stage and the system for changing
scenes predetermined the form of the action, turning it into a sequence “developing with
cinematic rapidity” (Petrov, 1927, pp. 30-31). Here, the set no longer served as a
background but became a mechanism dictating the dynamics of the performance's world.

An even more radical technological rethinking of the stage occurs in theaters under
the direction of Vsevolod Meyerhold. The set design for Bernard Shaw's Heartbreak
House for the “Theater of the Actor” under Meyerhold's direction was Sergei Eisenstein's
final project upon completing his first year at the State Higher Director's Workshops.
Only the young artist's third project was approved, and it became a “turning point” in his
creative path (Kleiman, 1998, p. 47). The resulting “machine for acting” included circus
trapezes and ropes, moving elevators, sidewalks, a revolving wheel, springboards,
trapdoors, and other mechanisms (10 different types in total, see figure 2). In his
“Explanatory Note to the Project of Material Design for the Performance 'Heartbreak
House" (1923), Eisenstein positioned himself as an “artist-constructor,” creating a
mechanism that moves and shifts the actor independently in a specific, comically
calculated coordination with his verbal material (Eisenstein, 1923). This means that the
technological infrastructure became the main director, programming the stage action. On
the reverse side of sheet 7 of the “Explanatory Note,” there is a schematic drawing titled
“Hearthrug Brings the Tea,” which shows that the actress in this scene was supposed to
perform a somersault over her head from a springboard — all the while holding a tray
(Kuznetsova, 2022). Technology was integrated into the theatrical action, becoming the
machinery of the theater, which included “active movement instead of dreary sitting at a
table or on aristocratic garden benches” (Kleiman, 1998, p. 51).
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Figure 2 Sketch of the stage construction for Bernard Shaw's play Heartbreak
House (Sergei Eisenstein, “Machine for Acting,” 1922).

In The Magnanimous Cuckold, produced by Vsevolod Meyerhold at the Théatre
Zon (1922), anew type of stage construction was created: a wooden apparatus resembling
a mill, a complex labyrinth of platforms, staircases, revolving planes, wings, and wheels
(Fig. 3). This construction had no independent semantic content but functioned as the
internal machine of the performance, an “instrument for the actors' play,” in the words of
researchers (Meyerhold, 1998). Three wheels — a large black one, a small red one, and a
white one with spokes — were integrated into the precise score of the performance: their
movement corresponded to the tempo, energy, and tension of the stage action (Popova,
1922). Here, technology ceases to be a stage accessory: the revolving mechanisms,
accelerating or slowing down, objectified the dynamics of the action, visualized the
emotional states of the characters, and introduced rhythms into the fabric of the
performance that were not reducible to the human body. Thus, the scene of Bruno's
jealousy was built on the sequential involvement of mechanical elements: first the white
wheel began to spin, then the red one, then the black one, and finally the windmill. Their
joint operation was created according to the principle of increasing emotional tension,
which reached its climax at the moment of the character's drama. Bruno, trying to stop
the mechanism, essentially entered into a struggle with the very machinery of the
performance, where the mechanical rhythmicized human passions, making them
inseparable from the dynamics of the device.
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Figure 3. Sketch of the stage construction for the performance The Magnanimous
Cuckold directed by Vsevolod Meyerhold (Lyubov Popova, "Installation," 1922).

This embodied the key principle of Meyerhold's biomechanics: the actor became
simultaneously the material and the machinist, a body-machine and the organizer of its
work. In his programmatic texts, the director emphasized that all art is the organization
of material. Biomechanics thus demonstrated the indistinguishability of art and
technology: the essence of art, like the essence of a machine, was expressed in the
transformation of matter through rhythm, resistance, and struggle with the material.

The mechanical principle in early 20th-century theatrical scenography was
organically complemented by electricity. In the experimental theater culture of the 1910s—
1920s, electricity became a symbol of new energy and a form-giving principle. Within
the "FEKS" (Factory of the Eccentric Actor), an electric impulse was understood as a
force capable of animating and transforming bodies. In "The Electrification of Gogol"
(1922), the "galvanization" of Charlie Chaplin's corpse was shown. And in the utopian
scenario "Edison's Woman," electricity became the principle for the birth of a new
artificial human. Here, electricity not only constructed images but also acted as a
metaphor for animation, as the very energy of art.

Furthermore, it was lighting technologies that defined a new quality of theatrical
space. For instance, in Tairov's experiments in Famira Kifared (1916)
and Salome (1917), projectors created abstract architectural forms from colored beams
which transformed along with the action, forming a conditional visual space. The
theatrical artist Alexander Golovin saw in electric light the possibility of perfecting
painterly searches. He created lighting scores where each beam complemented the stage
like a painterly stroke, creating the desired mood for the viewer.

In 1908, the Electroteatre "Scena" (later the Théatre Zon) opened in Moscow, where
experiments with "light symphonies" turned light into the main protagonist of the action:
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colored rays, changing to the rhythm of the music, created abstract dynamic pictures.
These experiments finally cemented electricity's status not as a servicing element but as
a full-fledged constructive factor of theater, which did not merely illuminate the stage
space but itself became an expression of the performance's energy and meaning.

Thus, in the early 20th-century theater, technologies established themselves not as
secondary elements of the spectacle but as equal co-authors of the artistic language.
Meyerhold's revolving wheels, Akimov's constructions, and the electrical experiments of
Golovin and Tairov demonstrate the overcoming of the boundary between art and
technology, showing their co-authorship, collaboration, and participation in the
production.

TECHNOLOGY-AS-MODEL-OF-THOUGHT

At the third level, the “artist” begins not merely to use technologies but to think like
them. This trend was not accidental; it became one of the key vectors of the cultural and
social modernity of the 1920s—1930s. The spirit of technicism, born from the rapid
development of industry, transport, and communications, permeated the era, manifesting
itself at various levels of human activity. However, the most radical and consistent
theoretical and practical expression of this mindset was found outside of art, in the sphere
of the scientific organization of labor and the design of the new human. Here, the figure
of Alexei Kapitonovich Gastev is iconic. Leading the Central Institute of Labor, he
developed a total concept of “social engineering,” aimed at the rational reassembly of
human behavior according to the patterns of engineering design. For Gastev, a worker,
artist, or engineer was to become a universal operator, whose movements, reactions, and
thoughts obeyed the same logic as the work of a well-adjusted mechanism: “In the social
sphere, an era of precise measurements, formulas, blueprints, control gauges, and social
norms must begin” (Gastev, 1972). Thus, Gastev's project became the extreme point in
the spectrum of techno-utopian visions of that era, where the fusion of human and
machine was conceived not as enslavement but as the next evolutionary step towards
creating a new, “engineered” subject.

Parallel to this, the poetic avant-garde of the Biocosmists — Aleksandr Svyatogor
and Alexey B. Yaroslavsky — radicalized techno-rationality into a cosmogonic program,
demanding that art and science intervene in the ontology of life through technical means
of immortality, resurrection, and cosmic expansion. This turns creativity into a project of
technical restructuring of time, death, and space. In their manifestos, the poetic word is
conceived as a “material force” and a program of action; that is, language must work like
a machine, managing reality according to an engineering logic, expressing an ultimate
shift from the aesthetic to the onto-technical design of the world. As Svyatogor (2018)
formulated, biocosmism relies on the latest conquests of science and technology and at
the same time strives for their restructuring.”

A book by Vasily Kamensky demonstrates the complete integration of technical
logic into the structure of the work, where printing technology becomes an equal co-
author of the poetic statement. The material embodiment of industrial aesthetics through
the very procedure of book production is fundamental: the text is printed on colored
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wallpaper, has the shape of an irregular pentagon, and is typeset with variously sized fonts
arranged chaotically on the sheet (Guryanova, 2018). Here, technology functions as an
element of meaning generation. The poetic text becomes a technological protocol,
requiring the reader to possess special decoding skills conditioned by the very procedure
of the printing experiment. The key point is that the work exists as a hybrid of a design
solution and an aesthetic object. Kamensky's work transforms the poetic book into a
means of cultural-technical organization of experience, where reading practice becomes
an experiment in mastering new modes of perception and interpretation.

In painting, similar tendencies manifested in the works of artists who sought
maximum objectification of the creative process. Kazimir Severinovich Malevich, in his
late period, developed the theory of the “additional element” in art, according to which
artistic form was to function like a technical construction, where each element has a
precisely calculated function (Turchin, 2003). Pavel Nikolaevich Filonov created a
method of “analytical art,” based on the principle of "made-ness" (sdelannost), where a
painting was built according to an algorithm that excluded chance and subjective
arbitrariness (Filonov, 1984). At the third level, the final "hardwiring" of technical logic
into the artist's consciousness occurs. Technology becomes not an external tool but an
internal “operating system” of the creator; traditional artistic values yield to an
engineering approach.

Let us turn to ballet. The design scheme of the stage determines the very mode of
the performance's existence in The Steel Step, composed by Sergei Prokofiev in 1925
(Figs. 4 and 5). The scenography is conceived as a system of shafts, wheels, light trusses,
and multi-level platforms that calibrate the kinetics of the body and the rhythm of the
ensemble. The music is composed alongside the scenario episode by episode, and the
costumes function as transformable nodes of action. A unified techno-rational framework
emerges, where movement, light, and props form a procedural model in which the
spectator reads not a plot but the work of a mechanism unfolded in time and across the
vertical dimension of the stage (Porshnev, 2020).

Also, the “Mechanical Dances” of Nikolai Foregger articulate a method of
movement algorithmization. Corporeality is prescribed as a machine with impulse, pause,
and repetition programming sequences according to the laws of seriality and modularity.
The choreography is built as a controlled protocol of energy transfer, where discretization
and syncopation create a new ontology of stage time. The theme of the machine recedes
before the machine logic of gesture organization; thus, technology acts as a cognitive
framework regulating the production of attention (Gordon, 1975).
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Pttt

Figure 4. Scenes from the ballet The Steel Step by Léonide Massine (1927), music
by Sergei Prokofiev
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Figure S. Stage model for the ballet The Steel Step (Georgy Yakulov, 1927)
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The ballet The Bolt by Dmitri Shostakovich reinforces the regime of operational
thinking through its industrial-satirical plot and the workshop-like organization of
choreography and scenography. The machine in the workshop acts not only as a subject
of depiction but as the center of movement coordination. The action sequences of
technicians, adjusters, and workers form a montage of labor operations as a stage
algorithm. Modern reconstructions emphasize the scale of the machine environment and
robotic units, which set the frame for human movement and reveal the asymmetry
between the power of the technical apparatus and the fragility of the body (Rosenbaum,
2015).

In Alexander Tairov's production of The Hairy Ape, stage mechanics and the
lighting score act as conditions of visibility and meaning assembly. The Constructivist
stage works as a mediation laboratory, where optics, the screen, and the rhythm of
transitions manage the connections between the actor and space. The technical
configuration becomes an operator of semiotic tension and a distributor of the spectator's
gaze (Posner, 2018).

The Man Who Was Thursday, with sets by Alexander Vesnin, demonstrates the
complete integration of technical logic (Berezkin, 2008). The setup with elevators,
moving sidewalks, and revolving and descending floors turns the stage into an urban
machine, where short situations changed with the speed of film editing. Blinds snapped,
elevators slid, light advertisements flashed, and the structure acted as an autonomous
stage platform that could be taken out of the theater and shown in the open air. In this
case, the theater conceives of itself as a technical apparatus, and the performance as a
technological process.

CONCLUSION

Technology in avant-garde art constitutes not a marginal episode in art history, but
a large-scale project of recoding artistic creativity in accordance with the paradigms of
technical rationality. The proposed three-level model (“Technology-as-Muse” —
“Technology-as-Co-author” — “Technology-as-Model-of-Thought”) reveals the
immanent logic of this process, which consists of the sequential interiorization of
technology: from its external assimilation as an object of aesthetic experience to its
entrenchment as a deep structure of artistic thinking. This trajectory was marked by a
transition from a representative to a constructive and, finally, to a projective paradigm in
art.

The analysis of the material has demonstrated that each level corresponds to a
specific configuration of relations between the artist and technical reality. If at the first
level technology remains an external source of inspiration and the artist its interpreter, the
second level gives rise to a situation of hybrid agency, where stage machinery and
constructive principles become co-authors, determining the very processuality of the
work. The culmination of this movement is the third level, where a metaphysical fusion
of art and technology occurs: the artistic consciousness begins to operate with the
categories of engineering calculation, standard, and protocol, and the creative act is
conceptualized as a form of socio-technical projection.
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Thus, the early 20th-century avant-garde undertook a radical attempt to overcome
the traditional opposition between techné and poiesis, striving for their synthesis in a new,
technogenic form of creativity. Within this logic, the artwork loses its autonomy as an
aesthetic object and acquires the status of co-producer or a transformed reality — be it the
reality of the stage, the human body, or the social order. The historical limitations of this
utopia do not negate its theoretical significance: the proposed model serves as a
productive analytical tool for comprehending contemporary processes related to
digitalization, artificial intelligence, and bioengineering, where the question of the
boundaries between human and machine creativity once again acquires paramount
urgency. The avant-garde's investigation into technology as a cognitive matrix remains a
vital reference point for understanding the ongoing reformatting of artistic and cultural
production in the technogenic epoch.
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Abstract

This paper explores the question of how “machine poetics” is possible — that is, under what conditions can
we consider machines to be capable of creation? More specifically, why can machine creation be regarded
as meaningful in the same way as human creation? If human creations are seen as expressions of the human
mind, are creations by machines, which cannot be proven to possess a mind, meaningless? The answer lies
in demonstrating that there is theoretical and practical evidence showing that “originating from the human
mind” is not a necessary or sufficient condition for a work to possess meaning. Drawing from the ancient
Greek philosophical concept of “mimesis,” the paper argues that creation can exist independently of a true
understanding of the world, rendering the role of the mind non-essential. Furthermore, by introducing the
analogy of the ancient Chinese religious practice of “Fuji” (spirit writing), the paper demonstrates that
machine creation shares striking structural and elemental similarities with spirit writing. Both are
recognized as producing texts autonomously, without relying on the human mind. Therefore, the traditional
acceptance of Fuji texts implies the validity of machine-generated creations. Similar to historical Fuji
practices, however, machine creations cannot be divorced from their social context or the intentions of
algorithm designers. They too face the tension between the “sacred” and the “profane.” This tension may
present unresolved challenges in the artistic realm regarding autonomy, authorship, and value alignment.
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AHHOTaANus

B nmanHO#l cTaThe paccMaTpuBaeTCs BONPOC O TOM, KaK BO3MOXHA ‘“MalllMHHAs MOATHKA”, TO €CTh MpHU
KaKHX YCIIOBHSX MOXXHO CYHMTaTh MAIIMHBI CIOCOOHBIMH K TBOpYecTBY? bojiee KOHKpPETHO, mOYeMy
MaIlMHHOE TBOPYECTBO MOXKHO CYHTaTh TaKUM K€ OCMEBICICHHBIM, Kak W deioBedeckoe? Ecmm
paccMaTpuBaTh YEJOBEYECKHE TBOPEHHS KaK BBIPAKECHHE YEIOBEYECKOTO pa3yMa, TO SBISIOTCS JIH
TBOPEHISI MAIlIHMH, J0Ka3aTh Pa3yMHOCTh KOTOPBIX HEBO3MOXKHO, OeccMBICTICHHBIMI? OTBET 3aKITI0YacTCs
B JEMOHCTpAllUd CYIICCTBOBAaHHA TEOPSTHUCCKUX U MPAKTUYECKUX [IOKA3aTeIbCTB TOTO, YTO
“OpOMCXOXKICHIE U3 YeJIOBEYCCKOTO pazyma’ He SBIACTCS HEOOXOTUMBIM HIIM JOCTATOYHBIM yCIIOBHEM
UL TOTO, 4YTOOBI TPOW3BEACHHE HMeENO0 CMBICH. Ommpasch Ha IPEBHETPEUECKYI0 (PIIIOCO(PCKYIO
KOHIETINIO ‘“MUMecHca”’, B CTaThe YTBEPHKIAETCs, UTO TBOPEHHE MOXET CYIIECTBOBATh HE3aBUCUMO OT
WMCTUHHOT'O TIOHUMaHUs MHUpPa, YTO JeNaeT POJib pa3zyMa HeCyIlleCcTBEHHOU. boee Toro, mpoBoIs aHATIOTHIO
C JPEBHEKHUTANCKONW PETUTrHO3HON MpakTHUKOW “@ym3u” (IyXOBHOE MHCHMO), CTaThs MOKa3bIBACT, UTO
MalllMHHOE TBOPYECTBO HMMEET MOPA3UTENbHOE CTPYKTYPHOE U DJEMEHTHOE CXOJCTBO C JIyXOBHBIM
nucbMoM. CUHTaeTCsl, YTO B TOM W JPYrOM Clydae TEKCThI CO3al0TCsS aBTOHOMHO, O€3 Omophl Ha
4eIoBeYeCKU pasyM. TakuMm 00pa3oMm, TPAAUIHMOHHOE IPHUHATHE TEeKCTOB Dya3u Mojpa3ymMeBaeT
000CHOBaHHOCTH MAIIMHHBIX TBOpeHUH. OHAKO, KaK U B CIydae C HCTOPUICCKUMU NpaKTukaMu Oym3u,
MaIIMHHBIC TBOPCHHS HE MOTYT OBITh OTOPBAaHBI OT COIMAJBHOTO KOHTEKCTA WM HaMepeHUH
pa3paboTInKoB anropuT™MOoB. OHU TakKe CTANKHBAIOTCSA C MPOTHBOPEYHEM MEXKAY ‘‘CaKpalbHBIM™ H
“MUpCKUM”. DTO TPOTUBOPEYHE MOXKET CO3/aBaTh Hepas3pelIeHHBbIE MPoOJIeMBI B cdepe HCKYCCTBa,
CBsI3aHHBIE C AaBTOHOMUEH, aBTOPCTBOM H COTJIACOBAaHHEM IIEHHOCTEH.

KiawueBbie ciaoBa: MammnaHas mnodtuka; Dynas3u; VCKyCCTBEHHBIM WHTEIUJIEKT;
JluteparypHas Teopust
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INTRODUCTION

Epic poetry and tragedy, as well as comedy and

Dithyramb, and most music for flute and lyre are all,

taken as a whole, forms of representation. They differ

from each other in three ways, either in respect of the

medium, the object, or the mode of their representation

—Aristotle, Poetics

When it comes to the concept of “poetry,” modern people tend to focus more on its
languages, linguistic form and structure. For ancient philosophers, however, the essence
of poetry does not lie in its structure, language or rhythm. As the title of Aristotle's
Poetics — Poietikes — implies, he regarded poetry as a kind of “making” or “creation,” that
is, the product of a certain skill (in ancient Greek, techne) called imitation. As Aristotle
states, “the poet’s job is not relating what actually happened, but rather the kind of thing
that would happen — that is to say, what is possible in terms of probability and necessity.”
Thus, poetry is “more philosophical and more serious than history; poetry utters universal
truths, history particular statements” (Aristotle, 335 B.C.E./1996, 1451a-b).

If we look beyond contemporary understandings of poetry and instead view it
through the lens of ancient philosophers as a creative activity of mimesis, the question of
machine poetics seems to translate into a series of questions: “Is it possible for a machine
to be a poet?” “If so, what is the difference between a machine as a poet and a natural
person as a poet?” “What is the significance of this kind of creation for humans?”

Even more paradoxical is that with the rapid evolution of intelligent machines, their
place in human life will gradually transcend that of a mere tool, entering the ranks of
“human-like” or even “superhuman” beings. This process might unfold in a manner more
akin to ancient societies: just as ancient Greek poets called upon the Muses, machines
may come to resemble mysterious priests.

This article considers the question of whether intelligent machine poetics is tenable,
drawing on the perspectives of mythology, ancient religion, and philosophy. First, from
the perspective of mimesis, it contrasts intelligent machine and human imitation.
Although the two are based on a mental foundation that cannot be proven to be equivalent!,
there is no ontological difference between them in terms of mimesis. Second, through a
discussion of the Fuji system (an ancient Chinese religious ritual), it demonstrates its
structural similarity to intelligent machines. Both are characterized by the absence of
consciousness and the role of an intermediary, suggesting that machine language can also
possess religious qualities. Finally, from the perspective of myths and priests in the digital
age, we discuss how the analogy with Fuji can help us think about the various dilemmas
we may face when constructing a poetics of intelligent machines, and in what direction
humans need to respond.

' The question of whether machines have “mind” is still controversial. This article uses the concept of
“machine mind” for convenience, which does not mean that machines have the same “mind” as humans.
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ABSENCE OF MIND AND IMITATION: ARE MACHINE
EXPRESSIONS CONSISTENT WITH HUMAN CREATIONS?

The theme of created mechanical life is one that dates back to ancient human
thought. The Iliad mentions Hephaestus' creation of the animate bronze statue Talos. In
the Argonautika, it is mentioned that the only blood vessel hidden beneath Talos' bronze
body: “his body and limbs indeed were fashioned of bronze, and infrangible; but below
his ankle tendon there ran a vein” (Apollonios Rhodios, 1645). The giant, his mind
clouded by Medusa's magic, harmed his own veins and perished from the loss of the
“ichor” (one kind of ectoplasmic fluid). Many ancient pottery paintings depicting the
death of Talos portray him as a robot, even highlighting the bolts on his ankles (Mayor,
2018, pp. 15-17).

There is a similar story in ancient China, from the work Liezi that was written during
the Warring States Period (475-221 BC). The original text is as follows:

King Mu of Zhou was on an inspection tour of the west, crossing Kunlun and
ascending Mount Yan. On his way back, before reaching the border, he met a
craftsman named Yanshi, who volunteered his skills. King Mu summoned him
and asked, “What are your skills?” Yanshi replied, “I'm willing to try anything the
king commands. But I've already made something, and I'd like your eyes to see it
first.” King Mu said, “Bring it to me tomorrow, and I'll watch it with you.” The
next day, Yanshi came before King Mu. King Mu summoned him and asked,
“Who 1s with you?” Yanshi replied, “It's a singer and dancer [ made.” King Mu
looked in amazement. The singer and dancer moved quickly and slowly, his
movements moving with ease, resembling a real person. How ingenious! When it
lowered its head, it sang, its voice in tune; when it raised its hands, it danced, its
steps in time. Its movements were infinitely varied, perfectly responsive to the
king's wishes. King Mu, believing it to be a real person, summoned his favorite
concubine, Sheng Ji, and his concubines to watch its performance. Near the end
of the performance, the performer flirted with King Mu's concubines. The King
was furious and threatened to have Yanshi executed. Terrified, Yanshi
disassembled the performer and showed him the whole thing, revealing it was
made entirely of leather, wood, resin, lacquer, and pigments like chalk, charcoal,
cinnabar, and azurite. King Mu examined it more closely, revealing that its
interior contained a liver, gallbladder, heart, lungs, spleen, kidneys, and intestines;
its exterior contained tendons, bones, limbs, fur, teeth, and hair. Though all fake,
none of them were missing. After these elements were reassembled, the performer
returned to its original form. King Mu tried to remove its heart, and its mouth
could not speak; he removed its liver, and its eyes could not see; he removed its
kidneys, and its feet could not walk. King Mu then exclaimed with delight, “How
could human skill have the same power as nature?” He ordered his attendants'
carriage to take the performer back to the kingdom. Lu Ban's ladders and Mozi's
wooden kites were considered the pinnacle of their craft. Their students, Dongmen
Jia and Qin Huali, heard of Yanshi's skills and told their respective teachers. As a

100
soctech.spbstu.ru



Technology and Language Texunomoruu B uadochepe, 2025. 6(3). 97-113

result, the two masters never dared to discuss their craft again, instead diligently
practicing with their carpentry compasses and rulers (Yang, 2016, p. 172).

The commonality of these two stories is that both Talos and the automaton possess
the ability to act autonomously, and these abilities derive from similar life-giving
elements: Talos possesses tubes flowing with “ichor”, while the Chinese automaton
possesses internal organs associated with speech, vision, and movement. Furthermore,
unlike the common mythological creations often attributed to divine power or magic, both
Talos and the automaton are crafted through an unknown mechanical process. Although
the latter is the work of mortal craftsmen rather than gods, their craftsmanship is often
compared to that of the creation of nature.? More importantly, both mechanical creations
possess human-like functions. Talos possesses a desire to preserve life so he can be
persuaded by words, while the automaton, in addition to its speech, singing, and dancing,
can even use its eyes to seduce the king’s concubines. The myth does not specify whether
these actions are designed by its maker, so we might reasonably believe they represent
the unique will of the machine itself.

How do we understand these incredible mythical creations? Because of their
mechanical nature, they are different from any naturally occurring life, yet they possess
a high degree of autonomy and agency similar to life themselves. It can be said that they
exist somewhere between living and non-living things. Furthermore, because they were
created by gods or by a craft comparable to that of gods, they exist somewhere between
humans and gods. Ancient mythology already addressed these dilemmas long before
today's technology has brought pressing questions about machine intelligence, emotions,
morality, and freedom.

In our real-life experience, intelligent machines may represent the first time that
humans have encountered on a large scale something that is both so different from and so
similar to themselves. They are different because their physical basis is completely
different from that of humans, and it is even difficult to regard them as life; but from an
intelligence perspective, intelligent machines behave more like humans than most non-
human life forms, and they can engage in relatively deep communication and interaction
with humans.

This interweaving of differences and similarities determines the inevitable complex
mentality when facing intelligent machines. On the one hand, based on simple moral
emotions and intuition, humans tend to accept and empathize with objects similar to
themselves. When intelligent machines become increasingly close to humans in terms of
emotional expression, judgment, and learning ability, they can easily be regarded as
behavioral subjects on a par with humans. On the other hand, intelligent machines, as
similar non-humans, amplify humans' own existential anxiety through the uncanny valley
effect (Wu et al., 2024). This anxiety comes not only from ‘“Human Exceptionalism” —
the notion that intelligent machines threaten the special status of humans above other
beings — but also stems from the absolute advantages of machines in thinking, memory,

2 In the Chinese context, “the creation of heaven and earth and nature” can be equated with “the skills of
the gods.”
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and efficiency, and even more from the fact that compared with limited and fragile human
life, the life of a machine is long or even near-eternal.

This anxiety is not merely a stress response to today's wave of artificial intelligence,
but rather stems from an ancient imagination of machine life. The tales of Talos and the
automaton demonstrate that over two thousand years ago, similar imaginings emerged
independently in ancient Chinese and Greek civilizations. These visions held that the
hallmark of a machine gaining life lay in its ability to think, express itself, and even
possess emotions and autonomy. This implies that if humans are regarded as a kind of
“eidos”, then machine life is undoubtedly its “duplication”. It is noteworthy that this
imitation pertains solely to the mind; whether the body aligns with humans seems
completely unimportant.

This kind of thinking is common in science fiction, film, and television. For
example, in Robert Heinlein's novel The Moon is a Harsh Mistress, the self-awakened
supercomputer “Mike,” while lacking any human-like physical form, possesses will, a
sense of humor, and even complex emotions indistinguishable from those of humans.
Neither the author nor the characters in that novel treat Mike as “non-human.” The
humanoid robots in the amusement park Westworld were originally objects of
enslavement and murder for tourists, only seeking to rebel against human enslavement
after achieving self-awareness. The British series Black Mirror envisions a wife who
loses her husband and completes a replica of him by purchasing a robot that looks exactly
like him and aggregates fragments of his memories from before his death. The film Her,
written years before the rise of large language models, depicts the protagonist's love affair
with an operating system, followed by a breakup.

Similarly, the tension between “eidos” and “duplication” has run through the design
of intelligent machines since Turing envisioned a future where thinking machines would
surpass the meager powers of humans (Turing, 2004a, pp. 395-432, 2004b, pp. 476-486).
Machine functionalism laid the foundation for this, arguing that if intelligent machines
and humans share the same input and output in information processing tasks, then the
human mind can be determined to be multi-realizable in machines.

However, if machines and humans can produce identical results, does that prove
they are consistent? The answer is perhaps uncertain. First, while machine learning
techniques based on multi-layer artificial neural networks give machines a certain degree
of autonomous learning capabilities, this learning does not require the machine to truly
“understand” the content it processes. This was demonstrated by scientific experiments
conducted using GPT-3 to imitate the philosopher, Daniel Dennett. Even though many
people familiar with Dennett find it difficult to distinguish between the machine and a
real person, GPT-3 clearly did not truly understand Dennett. Furthermore, the output of a
super Dennett-likeness is likely unacceptable to the original (Schwitzgebel et al., 2024).
Therefore, it can be argued that the information processing capabilities achieved by
intelligent machines through simulating human thinking do not necessarily mean that they
can understand representation and meaning like humans. Therefore, it seems that their
expressions cannot be considered equivalent to careful thought from the heart.

Secondly, machines cannot be proven to emulate human emotions. Although deep
learning-based natural language processing (NLP) can now mimic human emotions and
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attitudes by drawing on vast corpora, the distance between these imitations and human
emotions may be significant. This is because our consciousness, including emotional
activity, cannot be fully separated from the body. As Marion observed, the “self”” and the
body are equivalent, since one can only possess a self by possessing a body (Horner, 2005,
p. 127). Many emotional experiences actually involve bodily processes. For example, in
the case of pain, severe trauma to either the body or the mind affects the other. However,
intelligent machines lack the physiological mechanisms for feeling pain, and it is
impossible to infer that damaging their components will cause them to experience pain.
Therefore, it is impossible to assume that the emotional expressions of machines are
supported by real emotions.

Finally, the functionalist position and its expression cannot actually be compared
to the idea that machines have true minds. This is not only due to the embodied
characteristics of the human mind, but also due to the limitations of functionalism itself:
in essence, A and B having the same function does not necessarily mean that the two are
of the same type or even the same thing. Therefore, no matter how successful the
machine's imitation of the output of human thinking is, it does not necessarily mean that
the machine has the same intelligence as humans; from experience, when people design
machines to imitate humans in output effects, they have already pre-set the difference
between machine intelligence and human mind, just like when talking about a portrait of
Socrates, no matter how much it resembles the real Socrates, it is not the real Socrates.

Therefore, the difference between machine intelligence and humans is all
encompassing. It cannot understand like humans, it cannot have human emotions, and it
cannot be determined to have the same mind as humans. And yet, the question remains
whether, as an imitation of human creativity, the meaning and value of machine creation
1s completely incomparable to its original prototype. When machines exhibit the qualities
of thought and express themselves, how does this expression differ in nature from human
expression? Should machines enjoy the same rights of expression as humans? And from
what perspective should people understand what machines express?

To be sure, the core issue in this discussion does not concern the high or low quality
of machine creation, as humans are also capable of low-quality creation, and low-quality
works are not necessarily unworthy of reading or appreciation. The key is whether the
essence of creation can still exist without understanding, emotion, and the mind.

It has long been believed that the creation and understanding of literature are also
grounded in the unique human mind. In ancient Chinese literary theory, the fifth-
century B.C. historical book Zuo Zhuan first coined the idea i+ 5 & (shi yan zhi), that
means poetry expresses one's aspirations, particularly political ambitions. The Taoist
philosopher Zhuangzi, who lived in the fourth and third centuries B.C., understood this
as the articulation of one's thoughts, feelings, and wishes through poetry. The third-
century A.D. writer Lu Ji further developed this concept into "#F2Z% 1% (shi yuan qing),
meaning that poetry stems from emotion, arguing that literary creation stems from
genuine human emotions, abandoning political indoctrination in favor of pure aesthetic
feeling.

Therefore, when people read and contemplate a work, they presuppose an
affirmation of the author's identity. This affirmation stems both from the author's
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humanity and from the author's expression of their own thoughts, emotions, and intentions
within the work. By examining the concept of “author” in philosophical and literary
history, one can find that 17th and 18th century Europe had already distinguished the
author as artist from the maker, craftsperson, or technician as craftsman or artisan — the
latter being regarded as lacking subjectivity (Bylieva et al., 2025). Also, by declaring the
“death of the author” Roland Barthes pushed the meaning of a text outside the author's
own linguistic structure, unlike computational linguists who believe that Turing
simulation is the logically possible extreme manifestation of Barthes's principle (Wood,
1988): Barthes simply rejected the decisive role of authorial intention, without denying
that the meaning of the text itself still derives from the human mind. As Leah Henrickson
(2021) argues, the traditional reading experience implicitly implies a “hermeneutical
contract" between author and reader: “This contract is based on the assumption that
through language we can articulate and justify our lived experiences to ourselves and
others" (p. 4).

From the perspective of text comprehension, psychologists believe that the process
of understanding concepts and contexts is a process of mental simulation. Understanding
text also involves constructing simulations to represent perceptions, applications, and
emotions (Barsalou, 2008). This understanding relies on the interaction between
embodied experience and metaphorical reasoning, resulting from what Hofstadter (2007)
calls “the interaction between the symbolic and physical levels” (the front book flap).
Given the disembodied nature of machine intelligence, it can be argued that machine
creations do not truly constitute an interactive relationship between text, the mind, and
the physical world.

Thus, the idea that intelligent machines possess originality may be untenable in
every respect. However, if creation itself is considered imitation, the situation might be
different. In history of philosophy, this was not original to Aristotle. In Book 10 of The
Republic, Plato has Socrates distinguish between ideas, particular things, and artistic
representations, creating a hierarchical imitative relationship between the three: concrete
objects imitate ideas, and poets imitate concrete objects, thus lacking true knowledge of
them (Plato, 1997, 595¢-602a).

Based on this ontological difference, the poet's “creation” is seen as far removed
from reality. However, precisely because of this difference, the poet does not need to truly
grasp the “idea of a bed” or the properties of a bed as a concrete object, as gods or real
artisans do. On the contrary, as Socrates expressed it with a hint of sarcasm, the poet can
“create the earth, the sky, the gods, and those things that belong to the heavens or the
underworld [...] with just a mirror” (Plato, 1997, 596c—e). The question is, therefore,
whether there is some possible way to show that texts produced without the need for
human minds can also be given meaning.
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FUJI AND MACHINE CREATION: HOW IS EXPRESSION POSSIBLE
WITHOUT THE HUMAN MIND?

In ancient Chinese tradition, there's a long-standing religious practice known as “Fuji”

($RAL)*. Literally, in Shuowen Jiezi (I X #2), a Chinese dictionary compiled by Xu

Shen c. 100 CE, “ji” means “to ask questions through divination.”

Two forms of this practice are believed to be related to this. The first of these
typically involves one or two "Jishou,” that is, the psychics who perform the Fuji ritual,
holding a wooden ji-brush on a sand tray. Believers burn talismans and chant incantations
to invite the deities to descend while the ji-brush slides across the sand tray, leaving words
or marks. The other Fuji practice, known as “tongji,” is believed to involve a spirit
possessing a medium known as a “jitong” (4L{&) or “tongzi” (f&F) — roles first played by
young people — where the medium then speaks in incomprehensible language or writes with a
pen® (Xu, 1999, pp. 3-11; Yau & Ichiko, 2021, pp. 11-15). These expressions are
sometimes read by the jiu-brush practitioner, or recorded by a third person nearby, and
are considered instructions from the spirit.

Fuji has a wide influence in ancient Chinese tradition and is particularly closely
related to Taoism. The original classics of the Shangging (E7&) Sect of Taoism, which
began in the Eastern Jin Dynasty, are said to have come from the teachings of the female
immortal Wei Huacun, who ascended to heaven thirty years earlier. They were obtained
by the young Taoist Yang Xi through Fuji. Later, the Taoist Tao Hongjing (456-536)

compiled and annotated her manuscripts, forming the 20-volume “Zhengao” (E1%)
which was included in the Dao Zang.’

Folk records of the practice of Fuji can be traced back to the belief in the goddess
named Zi Gu (¥:1#) in Jiangnan (areas south of the Yangtze River) around the 5th century.
The earliest record of this practice is found in the fifth volume of the Six Dynasties novel
Yi Yuan ’(,E-l"-iﬁ)‘[Am]‘[Z], which describes the deity as a concubine who ’committed suicide
due to the jealousy of the principal wife.\[Awa] People often used a doll as an intermediary,
praying for the deity to descend upon the doll and using the doll's movements to predict

3 Fuji also has other names such as Fuluan, Feiluan (this word means Flying Phoenix), Fuji, and Jiangbi.
Except for quotations, it will here be referred to as Fuji.

4 Xu Dishan, the first to conduct systematic academic research on Fuji, viewed it as a practice similar to
shamanism. However, historically and realistically, the records of the Southern Dynasty Taoist (_-iE7R)
priest Tao Hongjing (F@5L3%%) (456-536) indicate that the Taoist Shangqing Sect had a tradition of obtaining
religious texts through Fuji or spirit descent as early as the Eastern Jin Dynasty (364 AD). The most popular
form of Fuji in the Song Dynasty was called “welcoming the Purple Lady.” Song Dynasty notes often record
instances of the Zi Gu (&%) incarnating into human form and writing poetry. Xu's writings also describe
Fuji as similar to the practice of receiving imperial edicts and writing directly. The commonality between
these two rituals is that the content obtained is believed to be an expression of the will of the gods, while
the person conducting the ritual, regardless of whether or not they actually expressed it, is not considered
to have participated in the creation of the content and their conscious involvement is absent. Therefore, this
article groups the two together.

3 The process can be found in Volume 19 of Tao Hongjing's “Zhen Gao” “Yi Zhen Jian First” (32 H.4 5

#).
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good or bad luck. By the Song Dynasty, this belief had already taken on distinctive forms
of Fuji: wrapping clothes around grass, dustpans, or brooms, inserting chopsticks or pens
into them to cause them to write; or the deity would descend directly upon a person and
write poetry. Moreover, the ritual of Fuji was no longer limited to the goddess Zi Gu or
other goddesses. Many male gods and even respected deceased civil and military officials
were also summoned (Xu, 1999, pp. 22-30). It was no longer just an activity among
women, but became popular among male scholars (Xu, 1999, pp. 33-44). ¢ The role of
Fuji was further expanded: “Scholars not only asked the fairies about the imperial
examination questions, personal destiny, death date, and their past lives, but they also
liked to form poetry and prose societies and sing in harmony with the poems written by
the fairies” (Yau & Ichiko, 2021, p. 14).

During the Ming and Qing dynasties, enthusiasm for Fuji continued unabated,
becoming prevalent across all sectors of society. The Ming Emperor Jiajing was famously
fascinated by Taoist priests and Fuji. Taoist cultivation texts such as The Secret of the

Golden Flower (KZ & 1E5R §) were also obtained from Fuji altars. Buddhists, such as

the eminent monks of Huangbo Mountain in Fujian, also frequently used Fuji to seek
divine guidance. During the Qing Dynasty, “Fuji altars existed in nearly every prefecture,
county, and city.” Examples of Fuji can be found in novels such as 4 Dream of Red

Mansions (Z11£%), Strange Stories from a Chinese Studio (M7 &), The Shadow

Book of Ji Yun (R EZE212), and What Confucius Did Not Talk (FAF1E).
Furthermore, after the late Ming and early Qing dynasties, Fuji's influence in society

expanded beyond divination to incorporate moral teachings such as encouraging good

and punishing evil, and the law of cause and effect. By compiling texts obtained through

Fuji into Quanshan shu (J1Z5, popular works with religious connotations, encouraging

good), the influence of Fuji writings spread across different regions and social classes,
becoming a crucial source of religious and ethical values for the general public. Among
the three most influential books of Quanshan shu, apart from the Treatise on Response

and Retribution (X £ BN %), which was recorded in the Song Dynasty, the other two —
Lord Superior Wen Chang's Tract (X & BBAEX) and Guan Sheng Emperor Jue Shi

Zhen Jing (X XHBIIHESR) — were both written by Fuji in the Ming and Qing
Dynasties.

Although they have completely different technical cores, the similarities between
Fuji practice and machine creation can be discerned from their formal characteristics.

First, both systems create relatively systematic texts, which are either understandable
upon creation or become understandable after simple editing. Fuji often provides
straightforward, readable answers, while responses (especially those that regard matters
of life and death or national events) are sometimes more like prophecies, requiring

¢ Su Shi: Dongpo Collection (4:3%4E), Hong Mai's Yijianzhi (%), Volumes 21 and 42, Shen Kuo's
Mengxi Bitan (Z722£1%), Volume 21. Xu Dishan recorded 23 cases of scholars from the Song Dynasty to
the Qing Dynasty using spirit writing to ask gods about imperial examinations.
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interpretation and deduction (Xu, 1999, pp. 44-52). At other times, as in the exhortations
compiled by the Fuji altars since the Ming and Qing dynasties, they are the result of
editing and editing. A similar situation exists in machine-generated works, such as the
novel The Death of the Author, published under the pseudonym Aiden Marchine. It was
generated by Stephen March using three major language models: ChatGPT, Sudowrite,
and Cohere. It's said that 95% of the content is machine-generated (Sullivan, 2023), but
the exact nature of the 5% contributed by humans is unknown.

Secondly, from the perspective of the witness, those present during both the Fuji and
machine creation processes are not the true creators of the text, but rather intermediaries
of the creators: the Jishou (spirit-writing medium) in the Fuji process is often
unconscious, a situation documented at least since the Song Dynasty and still prevalent
in contemporary Fuji practices in Fujian, Taiwan, and other places. Consequently, some
scholars further argue that the Jishou as media who maintain their original consciousness
are not truly in the Fuji state, but are merely performing a specially trained routine, thus
deceiving and untrustworthy (Davis, 2001, p. 149). Similarly, the endpoint referred to by
users is not the intelligent machine itself, and even the intelligent machine itself cannot
be considered “conscious.” What truly operates behind it is an ocean of texts, infinitely
interwoven with “intertextuality.”

Thirdly, this creator who is present in absentia is also considered to be beyond
intermediaries: in contemporary Fuji practice, anthropologists have recorded that the
medium will express foreign languages that they do not understand during the process,
and even use romanization when communicating with foreign gods in this way. Even
whether the medium can read or not does not affect the handwriting written on the sand
table (Jordan & Overmyer, 2005, pp. XVIII, XXIV). Machine intelligence, as an
intelligent entity hidden in the cloud, computing power, and algorithms, far exceeds
terminal devices in terms of capabilities and scale. The content it outputs is entirely the
result of the algorithm's arrangement and reorganization of the huge language text
database.

Fourthly, for the witness, regardless of their actual nature, both gods and machine
intelligence are other entities beyond ordinary experience and understanding. Precisely
because of this transcendence, their output is conceived as possessing a higher order of
meaning and value. The moral exhortations (Quanshanshu) produced by Fuji are not
necessarily richer, more complete, or more speculative than mainstream moral values, but
precisely because of the nominal inclusion of gods, their content acquires a special
authority (Jordan & Overmyer, 2005, p. 50). While machine creation may seem imperfect
today, large-scale models still have room for improvement. Furthermore, compared to
humans, machines possess an almost universal grasp of existing knowledge and their
response speed is incredibly fast. Considering Arthur C. Clarke's famous statement that
“any sufficiently advanced technology is indistinguishable from magic” (SFE, 2016) for
most users without relevant domain knowledge, the algorithms within the black box can
also be considered transcendental.

Finally, neither of these practices is inherently decentralized; in fact, quite the
opposite. Both require the participation of forces beyond the creators, intermediaries, and
observer to be perfected. In the case of spirit writing, these forces are temples, Fuji altars,
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and the religious groups behind them. In machine creation, these forces are the algorithm
compilers, intelligent service providers, and overseeing government agencies or third-
party organizations. It is precisely this involvement of external forces that determines the
texts produced presupposing concepts that conform to the needs of these external forces
and imposes demands on someone who lives a real life. For example, an 1878 spirit

writing text, Returning to Nature, (R1%E]) explicitly states the moral goal of “passing

down good books to future generations, so that people can change for the better and
change for the worse,” a goal consistent with mainstream social values. It also proposes
avenues for meritorious deeds, such as “donating 100 copies to pray for offspring” and
“sincerely printing and distributing 100 copies will help with the imperial examinations”
(Jordan & Overmyer, 2005, pp. 45-46). Clearly, donating funds to print such books serves
the interests and needs of the spirit altars. For intelligent machines, interest preferences
and values are already embedded during the data collection and algorithm development
stages. To avoid possible biases, risks and harms, value alignment is needed to make them
more in line with social needs.

From a historical and practical perspective, Fuji writing is precisely considered an
activity that produces texts independently of the human mind, and the meaning of these
texts is not questioned simply because they lack the human mind. Based on this similarity,
we can infer by analogy that a text generated by an intelligent machine can be meaningful
even without the human mind involved. We can even imagine the opposite: precisely
because the generated content emphasizes that it does not originate from the human mind
(regardless of the source of the original material), it can actually have a richer space for
interpretation.

DIGITAL PRIESTS AND THE RECONSTRUCTION OF MYTHS:
POSSIBLE FUTURES OF MACHINE CREATION

Comparing machine creation to Fuji writing may not convince technocrats, but as
Eliade (1987) once noted, the great majority of the irreligious are not liberated from
religious behavior, from theologies and mythologies. If modern activities like watching
movies, reading, and games always harbor hidden religious characteristics, it is
impossible to ignore these religious characteristics once we realize the many similarities
between machine creation and the ancient religious ritual of Fuji writing. Rather than
firmly reject this possibility, it is better to ask this question: “What do we discover when
we consider machine creation through the analogy of Fuji writing?”

The similarities between the structures and elements of the two practices are the key
to constructing the above analogy. Through this analogy, we can find that the binary
tension between “descending spirits” and “the altar” in spirit writing will also play a role
in the process of machine creation, and this role will largely determine the future direction
of machine creation.

The most crucial element in Fuji writing is the ritualistic process of “the descent of
the spirits.” Regardless of one's mystical perspective, one can recognize that this process
completes the transition between the “sacred” and the “secular.” As discussed in the
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previous section, for participants this transition is the source of the sacredness and
authority of the content obtained through Fuji writing. This sacredness lends the
prevailing social narrative an additional level of persuasiveness.

But from the historical and realistic perspective, Fuji has never been merely a
sporadic, spontaneous experiment by individuals, but rather a more systematic practice.
Beginning in the Southern Song Dynasty, Taoist scriptures frequently record the
emergence of numerous Fuji altars in Sichuan and other regions (Xie, 2010). After the
Qing Dynasty, Fuji altars existed not only within Daoism but also frequently formed
among Confucian scholars and even among the general public. Even today, traces of the
development of Fuji altars can be observed in Fujian, Guangdong, Hong Kong, and
Taiwan. Throughout this process, Fuji was not only a means of obtaining scriptural texts
but also a key factor in determining the direction of Fuji altar development (Yau & Ichiko,
2021, pp. 59-64). Consequently, Fuji altars also served social functions beyond sacred
matters. For example, in Hong Kong, the Chao Zhou charity halls, established since the
1930s, served as a combination of religious associations, community support, local
culture, and collective burial grounds, with Fuji altars playing a crucial role (Yau & Ichiko,
2021, pp. 302-333).

In the process of exerting social influence, the spirit-writing medium (Jishou)
occupied a unique position. In theory, the instructions were believed to come from the
gods, with the Jishou acting merely as an intermediary. However, because the Jishou and
the altar masters monopolized the channels through which this information was produced,
they wielded de facto priestly power. Historical research reveals that spirit-writing
mediums frequently exploited the names of the gods to benefit local monasteries and
satisfy their own selfish desires. Some even overstepped established rules and regulations,
ignoring existing leadership to become the de facto controllers of local religious sites
(Jordan & Overmyer, 2005, p. 130; Chen, 2009).

If we look at the creation of intelligent machines by analogy with Fuji, it is easy to
find similar factors. Unlike mortal human life, hardware damage does not affect the
reproduction of any program. Therefore, if we consider them a kind of life, intelligent
machines can be said to be nearly immortal. And as we know, immortality has been an
essential component of divinity since the time of Homer. Therefore, it is entirely
conceivable that when users ask intelligent machines questions and expect to receive
results or output text in a very short time — results that would have required a great deal
of time and effort on their own — this process can be seen as a technological reproduction
of the divine.

Digital Fuji altars are similarly embedded in social structures. If intelligent machine
or artificial intelligence is the object of communication in this spirit ritual, then the
“digital priests” within this altar are Al developers, data scientists, algorithm managers,
and platform owners. On the one hand, the black-box nature of Al renders the creation
and decision-making processes opaque. This allows these “digital priests” to more
effectively discipline user behavior and achieve social control through algorithmic
governance. This process of shaping public perception through data analysis and
algorithmic decision-making is invisible yet pervasive. Just as the Jishou of ancient times
guided believers through the interpretation and even creation of oracles, the digital priests'
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power stems from the illusion of “objectivity,” a power derived from the totality of human
knowledge and amplified by their reliance on technology. On the other hand, the
requirement of value alignment certainly ensures that society regulates the basic values
of artificial intelligence. However, from a historical perspective, even if the texts
produced by traditional spirit mediums generally follow the basic values of society, or are
themselves about moral persuasion, it does not preclude the spirit mediums from
excessively pursuing their own interests. Therefore, it is entirely conceivable that the
struggle over the right to interpret oracles in the new era will become more intense.

Under this binary tension, machine creation needs to face three challenges:
autonomy, copyright disputes and value restrictions.

First, there is the issue of autonomy. Artificial intelligence is nearly omniscient
within the bounds of human knowledge, it possesses a near-limitless capacity for
processing information and data relative to that of an individual human, and finally it
transcends the limitations of the physical body, approaching immortality. These three
attributes might suggest that the intelligent machine possesses a near-divinity. However,
as the analogy of Fuji suggests, divine oracle delivery can only be achieved through the
intermediary of Jishou, the spirit medium. The intelligent machine is not a true deity and
can only create in response to user requests. Therefore, even with a completed text, the
original idea and ultimate goal belong to the user, not the Al itself. Thus, whether
machine-generated texts can be considered complete and independent remains
controversial. Perhaps, as some scholars argue, creative work will become an activity
involving a division of labor and collaboration between humans and machines (Bylieva
et al., 2025).

Secondly, from the perspective of data sources, Al creations may raise copyright
disputes. Training Al systems requires massive data sets, often including numerous
copyrighted works such as books, artwork, music, and films scraped from the internet.
This data is often obtained without the explicit permission of the copyright holders. This
large-scale unauthorized use is a common legal issue. Furthermore, because Al cannot be
considered equal to human intelligence and thus cannot be asserted as possessing
personhood. Consequently, one cannot infer from the fact that humans have the right to
learn from others' creative works as material for their own purposes that artificial
intelligence possesses the same right. This dispute has already begun to surface in practice.
For example, the tentative agreement reached between the Hollywood Writers Guild
(WGA) and the Alliance of Motion Picture and Television Producers (AMPTP) in 2023
includes a provision that the Writers Guild reserves the right to prohibit companies from
using screenwriting works to train Al (Stutzman, 2023). Furthermore, if creativity itself
is considered an integral part of copyright, the debate over autonomy will once again
remind us that the precise ownership of machine-generated work remains a matter of
debate.

Finally, value alignment may pose a threat to the artistry of its creations. In the
existing 4H framework for value alignment (Askell et al., 2021), harmlessness is a key
metric to consider. Therefore, large-scale model outputs should be evaluated for abusive,
harmful, or malicious language, systematic biases or prejudices, and ethical and moral
standards. However, it is clear that no human life can be completely free of faults, nor
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can it adhere to every moral principle. Consequently, if literary works were required to
depict only impeccable human conduct, they are regularly criticized when they are
rendered as completely harmless, that is, uninteresting. Furthermore, many literary works
that challenged mainstream social norms, even those considered decadent at the time,
possess significant aesthetic and historical value, such as the novels of the Marquis de
Sade and The Golden Lotus (& ¥5#8). How can the works of intelligent machines
maintain artistic integrity through value alignment? This also deserves careful
consideration.

Therefore, how to reconstruct a collaborative machine poetics amidst the inevitable
wave of intelligence remains an open and worthwhile question. This reconstruction
requires caution against the illusion of machine omnipotence, recognizing that whatever
it produces, no matter how perfect it may appear, is derived from all that is known within
the human spirit. Perhaps true creativity and initiative are the most cherished qualities in
human creation. We must also be wary of the repeated erosion and manipulation of our
thinking by algorithms, recognizing that the real forces behind artificial intelligence still
stem from human society. Only then can we advance Al through interdisciplinary
collaboration, integrating technology, the humanities, and the social sciences. We also
need to break free from the logic of prioritizing technology and efficiency, recognizing
that breaking existing rules and discovering the inherent absurdities and biases of reality
may be the most valuable aspects of artistic creation and philosophical thinking.
Exploring these questions is not a matter of idle concern. Ancient anxieties about
intelligent machines resonate within this question. From the story of Talos in the //iad to
the legend of Yanshi in Liezi, human concerns about losing control of our ingenious
creations are essentially concerns about the potential threat to our own unique
subjectivity. The stories of intelligent machines out of control in science fiction are a
modern myth re-created for this purpose. As George Steiner commented: “Myths are the
most subtle and direct language of experience. They reproduce the symbolic truths or
moments of crisis in the human condition” (Steiner, 2013, p. 198).
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Abstract

As a poet and philosopher Lars Gustafsson (1936-2016) inhabited the worlds of Swedish literature as well
as analytic philosophy of language. He was professor at the University of Texas and a writer of world-
renown, with translations of his novels, short stories, essays, and poems in many languages. Among his
collections of poetry the one revolving around the theme of machines gained special prominence. It is
anchored by ,,The Machines“ which occasioned also an essay by Gustafsson in which he explores the
background and philosophical implications of that poem. The poem is therefore here presented right along
with a new translation of that essay by John Irons who had already created one of three English translations
of the poem. — When Gustafsson in 1966 took archetypical mechanical devices as a poetic cipher for human
self-reflection at the intersection of technology and language, the machines of his day were conceived
cybernetically: They were thought to be mechanisms with feedback that were driven and controlled by
servomotoric electric power. The mecatronic fusion of the computer and the machine did not yet occupy a
place of prominence in reflections about technology. This is one of the reasons why a fresh reading and
new assessment of Gustafsson‘s texts is called for — how do they speak to contemporary readers? This
publication is therefore accompanied by three philosophical responses.

Keywords: Lars Gustafsson, Human-machine relations, Grammar, Christopher Polhem
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Kparkoe cooOmienne

Mamunsbl — [Toama u 3cce

Jlapc I'ycradcon
IepeBon xona Atiponca® ()

! TloueTHBIN HayYHBIA COTPYAHUK (aKyIbTETa KyJIbTYPHI U A3bIKa, Y HUBepcuteT HOxuoi Jlanuu,
Kammnycsetii 55, Onence, DK-5230, anust

johnfrancisirons@gmail.com

AHHOTanus

Jlapc I'ycradecon (1936-2016), moat u dpunocod, riayoOKo MPOHUKIINA B MHUP IIBSICKOW JTUTEPATyPhI U
aHanmuTH4Yeckoi ¢mrocopun s3eika. OH ObDT mpodeccopoM Texacckoro yHHBEpCHTETa W BCEMHPHO
W3BECTHBIM THCATENIEM, YbH POMaHBI, PacCKasbl, 3¢CE€ W CTHXOTBOPEHHs OBLTH TMEpEeBEACHH HAa MHOTHE
s3pIKH. Cpenu ero mo3THIecKux COOPHUKOB 0c000€ MECTO 3aHsIT COOPHUK, IMOCBSIMIEHHBIN TeMe MAIIHH.
Ero ocHOBOI1 siBNIsieTCSl CTUXOTBOpEHHE “MallinHpl”’, KOTOPOE TAKKE MOCTYKHIIO IOBOJAOM JJIsl HAIIMCAHUS
acce I'ycradccoHa, mccrmenyromero mpeabiCTOPUI0 U (PIIIOCOPCKUI MOATEKCT 3TOTO CTUXOTBOPEHUS.
ITosToMy 3m€Ch CTHXOTBOpPEHHE MPEACTABICHO BMECTE C HOBBIM IIEPEBOJOM STOTO 3CCE, BHIOTHEHHBIM
Jl>xoHOM AHpOHCOM, KOTOPBIN YK€ cO31ajl OJIUH U3 TPEX aHIITMHUCKUX IepeBOI0B CTUXOTBOpeHus. — Korna
B 1966 rony ['ycrad)cCOH B3sUT apXETHUMMYCCKHE MEXAaHWYCCKHE YCTPOMCTBAa B KAa4eCTBE MOITUUCCKOTO
mmdpa it camopedIeKCHH Ye0BeKa Ha CTHIKE TEXHOJIOTHUH M A3bIKA, MAIIUHBI €T0 BPEMEHU MBICIHIINCH
KHOEPHETUYECKU: OHU MPEICTABISUINCH MEXaHU3MaMu C 00paTHOM CBSI3bI0, TPUBOJUMBIMU B JIBUKEHHUE U
YIIPABIISIEMBIMY CEPBOMOTOPHOM 3JIEKTPOHEprueil. MeKkaTpOHHOE CIUSHUE KOMIIbIOTEPA U MAIIUHBI €11E
HE 3aHMMAII0 3aMETHOTO MECTa B Pa3MBIIUICHUSIX O TEXHOJOTHAX. DTO OJHA W3 MPHUYHH, IO KOTOPOH
TpeOyeTcss HOBOE MPOYTEHHE M HOBas OIEHKAa TeKCTOB ['ycTadccoHa — Kak OHU BOCIPHHUMAIOTCS
COBpPEMCHHBIMHU YnTaTeIsIMA? [103TOMY K JaHHOW My OJIMKAIIH MIPHIIATAIOTCS TPU (PUIOCO(PCKUX OTBETA.

KuoueBsble caoBa: Jlape ['ycradccon, denoBeko-MamHAbIE OTHOIIEHUS, TPaMMAaTHKa,
Kpucrodep Ilonxem

Baarogapuocts MbI Onarogapum [IxoHa AifpoHca 3a ero 0COOSHHYIO TTOMOIIb, CACTABITYI0 BOZMOKHON
JAHHYIO ITyONHKAIHIO.

Juas uurupoanus: Gustafsson, L The Machines — Poem and Comment (Trans. by J. Irons) // Technology
and Language. 2025. Ne 6(3). P. 114-124. https://doi.org/10.48417/technolang.2025.03.08

© I'ycradceon, JI., Atiponc, JIx. (mepeon) This work is licensed under a Creative
BY NC

Commons Attribution-NonCommercial 4.0 International License
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THE MACHINES'

Some of them came early, others late,
and outside the time where it exists

each and every one of them is homeless.

Heron’s steam ball. The Voltaic pile. The ballista.
The great pit winder in Falun. Curiosities:
Den ‘pneumatic winnower’

Una macchina per riscaldare i piedi

We only perceive machines as being homeless
when they belong to a different century.

And then they become distinct, acquire a meaning.

What do they mean? Nobody knows.

The flat-rod system: a device with two raising rods
that moving in reciprocal fashion
transfer power over large distances.

What does the flat-rod system mean?

! The poem ,,Maskinerna“ by Lars Gustafsson (2015) is presented here in the translation by John Irons
which was first published in a bilingual edition of Gustafsson‘s poetry (pp. 70-71). — The original Swedish
poem (first published in 1966) was included in the first of his four volumes of Collected Writings:
,»Maskinerna“ opened a section entitled ,,Naturens tre riken [The three realms of nature]* (Gustafsson
1998). In this edition, Gustafsson’s provides notes to some of the expressions and references in the poem —
most of these annotations found their way also into Gustafsson’s comment which is included here. Another
translation of the poem can be found in the appendix to an essay on Gustafsson‘s machine theme (Luttropp
Sandstroem 1972, pp. 220-221). A third translation by Robert Rovinsky also included Gustafsson‘s essay
(Gustafsson 1974).
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DIE BERGWERKE IM HARZ ANNO 1723

The picture swarms with people. Human beings,
tiny as flies, are being hoisted and lowered in barrels
and the object marked ‘j’ in the picture, ‘La Grande Machine’,

at the fresh waterfall, drives all the cables.

No one has ever combined,

which would be perfectly possible,

a flat-rod system and a steam engine,
Hero’s steam ball and the Voltaic pile.
The possibility still exists.

A foreign language that no one has spoken.

And strictly speaking:

Grammar itself is a machine

that among countless sequences

selects communication’s strings of words:
the ‘keen instruments’, ‘parts of childbirth’,

the ‘scream’, the ‘smothered whispers’.

When words have passed away, grammar remains,
and it is a machine. That means what?

Nobody knows. A foreign language.

A completely foreign language.

A completely foreign language.

A completely foreign language.
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The picture swarms with people. Words,

tiny as flies, are being hoisted and lowered in barrels

and the object ‘j” marked in the picture, ‘La Grande Machine’,
at the fresh waterfall, drives all the cables.

A\ o

Figure 1. Christopher Polhem's hauling engine or
hoist, the Machina Nova, at the Falu copper mine,
Sweden. This hydro-powered constructuion dates
to 1694 (cc BY-NC-ND Nordiska museet/Sverige
Dalarna Falun, Photo Peter Segemark — wrl
digitaltmuseum.se)

Figure 2. A detail from a print depicting a Stangenkunst (flatrod system) in the
mining landscape of the Harz Mountains, Germany (Deutsches Bergbau
Museum Bochum, Montanhistorisches Dokumentationszentrum CC BY-NC-
SA url nat.museum-digita.de/singleimage?resourcen=1279196):
Htransfer[ring] power over large distances,” as such ,the 18th century
precursor of today’s high-voltage power lines.* Despite impressive scholarship
on the transfer of Polhem‘s knowledge to the Harz mountains (Hocke, 2024),
it has not been possible to pinpoint the etching that is referenced and described
by Gustafsson ,,Die Bergwerke im Harz ANNO 1723.“
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THE MACHINES?

My poem ‘The machines’ contains an obvious paradox, one which I feel calls for a
comment.

In order more easily to gain insight into what constitutes this paradox, we must
begin by clearing away certain more trivial details.

Most people are well aware that ‘Heron’s steam ball’ is an antique precursor of the
steam turbine attributed to Heron, that ‘the Voltaic pile’ is an ancestor of the modern
electric wet battery, and that ‘the ballista’ is a primitive form of artillery, a huge stone
launcher.

That ‘the great pit winder’ is one of the inventions constructed by Christopher
Polhem for the large copper mine in Falun is perhaps less known.

The great pit winder was a huge haulage and elevating device for ore, powered by
water and almost entirely made of wood. It is one of those 18th century machines that
somehow seems to be much more mechanical than any modern machine, since the
transmission of power in these machines took place with the aid of cumbersome and
complex systems of rods that moved back and forth. The actual winder has long since
crumbled away and only a ruin of the huge machine remains. But at the Museum of
Technology in Stockholm Polhem’s own model of the machine can be seen. It offers an
indescribable impression of its jerky, complicated, inexorable movement.

The ‘pneumatic winnower’ is a curiosity, taken from an old manual of physics,
while ‘Una macchina per riscalare i1 piedi’ is a memory of the time when mechanical
inventions almost seemed to hang in the air and were incorporated into royal cabinets of
curiosities. During the Renaissance, a machine was either a curiosity, a topic of
conversation, regarded and admired by breathless visitors, or some small, ingenious
device that can increase the comfort of a fine gentleman when sitting in his armchair.

One could say that mechanics had not get been incorporated into experience and
external conditions and still had a dubious independent status, more related to art or
sleight of hand.

And finally ‘the flat-rod system’ is the type of power transmission device that must
once have dominated the areas around a mine, the 18th century precursor of today’s high-
voltage power lines: from loom-like devices on water-wheels motion is transferred to a
system of alternately forward- and backward-moving rods. Such a flat-rod system, placed

2 This is a new translation by John Irons from Swedish into English of Gustafsson‘s 1969 commentary on
his poem (1969, pp. 32-40). — The following reflections emphasize the significance of the Swedish engineer
Christopher Polhem (1661-1751) who may have been the first to conceive a mechanical alphabet of
machine elements. Gustafsson later dedicates another poem to Polhem. According to Luttropp Sandstroem
it represents a profound shift from Gustafssons views in ,,The Machines* and his commentary. ,,Polhem‘s
Ore Hoist™ ,appears as a study in futility and of human ingenuity ,Ruling the world for a few short
days*“ (pp. 217-219, 222-223). See also Rovinsky (1978).
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on quite high poles, could run for miles through the terrain, and ingenious cross-overs
enabled the rods to shift at a right angle to their normal direction.

As you can see, | have avoided including in my poem’s inventory any machine from
my own time, and that has been done deliberately: what interests me in this poem is
more the mechanical aspect of the machines themselves, the machine-likeness of their
appearance than their various functions, and this indeterminate characteristic we can
practically only discern in machines that in some way or other have become curious and
antiquated, that have ended up outside everyday contexts and therefore, to use the poem’s
formulation, are ‘homeless’.

That a poem deals with machines is of course nothing remarkable. At a guess, |
would assume that the oldest mechanical device that has provided images for literature is
the loom — or perhaps the millstone? Ever since Tennyson’s age, machines have featured
ever more frequently in poetry. The emotional states or experiences that they have
contributed to it have been of a very disparate nature: from wide-eyed astonishment or
perhaps — as with the futurists, a kind of intoxicant, to homeless despair. There are not
merely one but many literary traditions that build on the expressiveness of machines.

The Romantic enthusiasm that certain poets could feel for machines in the infancy
of industrialism is not our focus in this context, nor is the ecstatic attitude of the futurists
or the realistic pathos of the early Soviet poets with regard to the machine.

What interests me is a completely different emotional state, one that is hard to
describe and without a doubt fascinating. It is to be found in some of the drawings of
Grandville’s ‘Un autre monde’, where caricature-like renditions of machine elements,
steam whistles and cast-iron details assume human form and live on in a burlesque
existence which is both petit bourgeois in the manner of a children’s tale and fantastic in
the same way that surrealist artworks are. It is to be found in the strange, meticulous and
excessively complex descriptions of machines that fill page after page in Raymond
Roussell’s strange novels, and also, this time with scary and crystal clarity in Franz
Kafka’s novella ‘In der Strafkolonie’, where precisely the account of the immoderately
complex machine that is an instrument of torture forms the secret core of the story.

And one can perhaps get something of the same feeling when viewing Marcel
Duchamp’s glass painting ‘La Mariée, mise a nu par ses célibataires mémes’, this peculiar
work of art that has captivated so many changing interpreters and where the machine
aspect with the strangest of names seems to be involved in some complicated and
apparently meaningful, but also incomprehensible, process.

All these artworks deserve thorough explications — the differences between them
are at least as great and interesting as the similarities. But let us content ourselves with
stating that all of them contribute to narrowing down the special experience of
the machine-like.

The machines of Kafka, Duchamp, Roussell as well as Grandville all convey, to
various degrees, an experience of something secretive, hard-to-grasp and terrifying about
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the machine. One could say that they are reactions to the machine-likeness of the
machines.

All of us are familiar with this feeling, just as we are familiar with symbolism where
the predictably repeated movements of the machine are contrasted with the
unpredictability of organic life, its fertile unreliability.

We feel uneasy about the machine in the same way as we feel uneasy about
a phantom: something which has no life and which moves nevertheless — it simulates life.
When he contrasts the mechanical movements of the machine with the mobility of organic
life it is not in order to exploit the machine as a death symbol — it is not death that it
means, rather the possibility that our own lives are simulated in the same way.

There is something — call it alienation, describe it in Marx’s or Kierkegaard’s terms
or however you like — some experience which all of us have in common — that we are
actually marionettes, mechanical dolls, homunculi, and then to ask the question: What
difference does that make?

La Mettrie — as far as [ know — was the first person to explicitly ask the question
and something during the last century has made it relevant with extraordinary force, with
a suspicion also becoming widespread.

This experience has been crucial, also when my poem has come into being. The
paradox of the poem is that this experience during the work has come to be combined
with another one, so that it can look as if I, in a paradoxical way, was seeking security
precisely in the experience, while others have only sensed a disorientation, a
mystification, or nothing less than dread.

To compare language with the behaviour of machines and to affirm that grammar
is a machine may seem to be a far-fetched allegory.

I believe that it would never have become of real interest to me if [ had not become
acquainted with various new modes of thought within linguistics, such as those concerned
with the concept of ‘grammatical structure’ and similar concepts. It is especially the
attempts of Noam Chomsky to define the grammatical sentence with the aid of a number
of elementary operations that came to my mind.

With regard to the thoughts that it uses to communicate information, grammar
seems to possess an almost secretive objectivity: its forms lend themselves to everything
and at the same time they have an aura of something objective, extra-human independence
about them.

It is not without good reason that Chomsky in his work ‘Syntactic Structures’ has
characterised grammar as a machine. It is the machine which out of the multiplicity of
theoretically possible word-combinations, jingles, sequences selects precisely those
which constitute organised, comprehensible language.

Once one has familiarised oneself with this idea, it is difficult to free oneself from
it: there is something mechanical about our words and our utterances — something
impersonal one might almost say, as if we ourselves were not producing the thoughts but
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that language was thinking within us, and we only were lending a voice to a larger and
more immense linguistic structure that grows through us like the mycelium of a parasitic
species of fungus penetrates its host. Or perhaps as if language was a huge, invisible
mechanical process.

Practically no human being exists who has not at least as some time experienced
the paradoxical independence with which words live and think in us, and how this
objectivity of language links us to strange, distant and half-forgotten thought, to historical
events long past, to attitudes that are alien to us.

There is, if you like, also an experience of the logical, of the mysterious in the fact
that every sentence we utter has an infinite and ungraspable set of statements as a
consequence, no matter whether we understand it or not, whether we wish it or not.

It could also be described as an experience of mathematics: of the obstinacy of
natural speech; that once they have been defined, they do not lend themselves to any
purposes whatsoever, but only undergo the transformations and combinations that it is in
their nature to undergo.

Their nature? Yes, more theirs than ours.

There is, then, an experience of an alien, impersonal, ungraspable diversity in which
we are most deeply involved. It is just as reasonable to say that it which thinks with us as
to claim that we think with it.

Modern cybernetics has convincingly shown that a whole series of traits which we
have regarded as being exclusive for the human thought process can be simulated by
mechanical devices. Memory, the capacity to reach conclusions, and to make rational
choices on the basis of given suppositions. In discussions about modern mathematical
machines and their analogy with human beings one sometimes hears the argument ‘that
the machine is incapable of imaginativeness’. As far as I understand it, there is nothing
in principle to prevent the construction of a machine where each ongoing operation is
capable of giving rise to similar but not identical operations that are not grounded in logic,
1.e. to associate.

Some of my readers may possibly suspect me of wanting to develop some kind of
deterministic or mechanistic philosophy. That would be meaningless for my purpose.

I am only interested in collecting some cues so as to point in a certain direction.

Anyone examining a cybernetic device sees no thoughts, he only distinguishes
between parts of a machine. To assign life to them would be a form of animism. Anyone
looking inside a human being does not see any thoughts either.

But when a human being looks inside himself, he experiences himself as a
consciousness. Is that perhaps a form of animism too?

The symbolic value of the machines lies in the fact that they remind us of the
possibility that our own lives are in some way simulated in the same sense as the machine
simulates life.

122
soctech.spbstu.ru



Technology and Language Texunomoruu B uadochepe, 2025. 6(3). 114-124

My poem deals with the possibility of perceiving ourselves as machines or as
cybernetic devices programmed by our own language and our own logic. It is an attempt
to change the perspective, to construct a new aspect of the best-known thing of everything:

The picture swarms with people. Human beings,

tiny as flies, are being hoisted and lowered in barrels

and the object marked ‘j’ in the picture, ‘La Grande Machine’,
at the fresh waterfall, drives all the cables.

The history of philosophy is full of arguments that seek to prove that I do not have
any access — any direct access, that is — to other people’s inner lives, i.e. that all humans
apart from myself could very well be marionettes. There are much fewer arguments which
seek to prove that I could be a marionette without ever discovering it.

If other people’s mental life really was inaccessible in the sense that certain
philosophers claim, it would also have considerable linguistic consequences. It would
mean that each and every word of mine, e.g. ‘apple’ or ‘red’ had two meanings, a public
one, accessible to everyone, and a private one, only accessible to myself.

I do not know how many aesthetic and poetical doctrines regarding the
‘imperfection of language’ as a linguistic wall that separates one person from another are
based on such a point of view. And the question is whether or not this doctrine of ‘the
anti-poetical wall’ is one of the most important sources of poetical purism that is one of
the roots of all lyrical modernism. The idea that the words separately or in every
conceivable combination hide or conceal a residue of experience that can never be
‘communicated’ increasingly appears to be the leftover of an untenable metaphysical
approach, one that still remains to be overcome.

As far as [ am concerned, everything is said by what is said, and I regard language
as being completely transparent: it completely expresses our thoughts. Or, as Ludwig
Wittgenstein advances in his ‘Philosophische Untersuchungen’: if language was such that
in principle it was unintelligible to anyone else, then it principle it would also be
unintelligible to me as the speaker as well.

There are no linguistic walls: every experience is present (clearly or unclearly
formulated) here and now and exhaustively in the formulation I give to it. There is no
inaccessible residue behind our words; there are no private meanings. Language exhausts
us. It is the impersonal within us and like objective media our thoughts exist. Thinking is
within us.

Such a way of looking at things must lead to a different poetic than that of classical
modernism.

The poem ‘The machines’ can be regarded as a modest fragment of such a poetic.

My poem assumes that a form of community has been established once and for all,
and that its innermost being is something impersonal. And it seeks solace in this fact.

It 1s, if you like, a community among marionettes that simulate life, but the
condition for it would seem to be that we rub the metaphysical sleep out of our eyes and
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see it. A strange community — deep within mechanics, and yet a community,
confidentiality.
From this point of view, the tragic thing about humanity is not that it is shut out,
that something separates it from life. nor that its words do not reach their destination.
The tragic thing about humanity, as also about machines, is that it does not have
any secrets.
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AHHOTanus

B »TOM »3cce mpencraBieHBl HAOMIOACHHA O MEHSIONUXCS OTHOIICHUSX MEXIY 4YeIOBEYEeCTBOM,
TEXHOJIOTHSIMU M TIPUPOAOH depe3 mpu3My no33uu Jlapca I'ycradcecona. IIpocnexxuBaercs TpaekTopus,
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IN FRONT OF THE BRIDGE

Beyond aesthetic appreciation, philosophical debate, or historical interpretation,
poems also speak directly to the reader — how do we, as contemporaries in the first half
of the 21st century, react to Gustafsson’s poem with our own experiences of machines,
and what considerations and thoughts does it trigger? Does (or do?) “The Machines”
speak to us? Poems — word structures assembled by the machine of grammar (to tie in
with thoughts from “The Machines’’) — do not become homeless, even if they may become
foreign. They still speak, and if they speak a (now) foreign language, the mechanism that
reads them into me will certainly find its way to thought.

At the beginning, Gustafsson describes machines from past centuries that have
become homeless, some of which are still known as distant ancestors of today’s
technology, while others have disappeared from memory, and Gustafsson himself
provides information about them: he has written an essay to accompany his poem, which
is included in some editions. This essay not only describes the location of the poem in
more detail. It is “completely equal to the poem. Step by step, it shows the author’s
journey, just as, in a different mode of transportation, the poem draws the reader along
step by step. The author just approaches the concept that suits him from two different
writing possibilities,” as Walter Hollerer (1967, p. 9, translation S.G.) notes.

“Heron’s steam ball” or the “Voltaic Pile,” the playful Renaissance apparatus for
warming the feet, the “pneumatic winnower,” etc. — some things are memorable, some
are curiosities. Gustafsson is particularly fond of “the great pit winder in Falun” and “the
flat-rod system” — large, space-consuming machines, the latter covering an entire region
for energy transmission. The former, “the great pit winder,” is a construction by Swedish
inventor and scientist Christopher Polhem (1661-1751), whose roaring, jerky machines
Gustafsson found particularly fascinating. Here, what Gustafsson is interested in when it
comes to machines becomes tangible:

For Gustafsson, the significance of the machines lies not in their function but in
their appearance; machines do not have life, but they move as if they did: in other
words, they simulate life. This bothers us, says Gustafsson, because it suggests the
possibility that our own lives are simulated in a similar manner. (Luttropp
Sandstroem, 1972, p. 213)

In the second part of the poem, the grammar section (beginning with ,,A foreign
language that no one has spoken. / And strictly speaking: / Grammar itself is a machine
...), which according to Gustafsson is inspired by Noam Chomsky’s grammar theory,
,words are compared to machines and also to people; consequently, people also end up
being compared to machines.* (Luttropp Sandstroem, 1972, p. 213) While in the first part
»people, small as flies* are transported by the big machine, in the second part it is ,,words,
small as flies.” In addition:

»Den friska instrumenten [keen instruments]®, ,,fodslodelarna* [parts of
childbirth], ... can have reference to three kinds of mechanical functions: of
machines, of speech organs, and of sexual organs. Man is then depicted as being
mechanical in all his acts, even those supposedly most ,natural.“ The poem’s
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emphasis, however, is on the mechanical nature of speech. (Luttropp Sandstroem,
1972, p. 214)

So man is a mechanical puppet that simulates life, just like the machine, just like
communication, none of which mean anything: ,,.But language for Gustafsson is not
simply objective and impersonal, it is mechanical. It is just as reasonable, he argues, to
suppose that language thinks in us as it is to suppose that we think in it.* (Luttropp
Sandstroem, 1972, p. 214)

But from today’s perspective, is Gustafsson’s collection of antique machines still
necessary to make the essence of mechanics tangible? It seems so, perhaps even more so
than in the 1960s.

In many university computer science departments, there are display cases in the
hallways showing the history of the development and evolution of the computer through
exhibits. Machines from the 1970s usually mark the beginning, but depending on the
definition of ,,computer,* there are also computers from the time when Gustafsson’s poem
was published. Without the accompanying descriptions of their (from today’s perspective
ridiculously low) computing and storage power, they reveal little — keyboards in various
shapes, cases in various muted colors, dark glass windows in various formats. The
»mechanical nature that, according to Gustafsson, can be experienced in its rawness
through the antiquated machines is hidden and does not even peek out from the circuits
(can one even speak of mechanics anymore?). And if you were to tear the computers out
of their glass sarcophagi (or silicophagi?) to look inside their guts — what would you
experience, even if you reconnected them to their lifeblood, electricity? And the broken
corpses of their relatives in the garbage dumps of developing countries do not sink back
into the dust as easily as Polhem’s most impressive machines.

The smartphone that most people hold in their hands all the time is, in terms of the
transparency of the processes going on inside it, more comparable to a magical object.
The machine, the calculating machine, mutated into the digital machine, has shed its home
and leads its life virtually in secret, in all kinds of everyday objects, inhabiting traditional
machines such as washing machines or coffee machines (ubiquitous computing / internet
of things). Artificial intelligence, neural networks, machine learning, large language
models (and the accompanying new discoveries in neuroscience) are far more powerful
— both in reality and as figures of speech — than Chomsky’s grammar machine. They
correlate words according to the changing rules of their art, speaking like a human being
who does not speak, but in whom it speaks.! In his essay, Gustafsson talks about language
thinking within us, language being like a parasitic fungus that penetrates the host cell —
or language could be seen as a huge invisible mechanical process.

His poem ,,Homunculus,* which also deals with humans as puppets, explores the
possibility that humans are merely machines, their internal organs merely machine parts:?
,But suppose those same lungs, kidneys, memories were / Artificial, made by a
completely natural but still / Artificial process, by external means?“ Made by a
completely natural but still artificial process? Biofacts (see Karafyllis, 2007) come to

' With this assumption, he would be preaching to the choir in many Asian spiritual traditions.
2 1t is reminiscent of Fritz Kahn's ,,Der Mensch als Industriepalast* (Man as an Industrial Palace) from 1926.
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mind, genetically modified or created organisms, natural, alive, growing, but still
artifacts. Here, too, new dimensions have emerged in the course of technical development
— as with the entire ,,machine fleet” that will one day, in the nanometer range, supposedly
perform its services beyond the reach of the human senses.

This list could be expanded considerably, and beneath the surface, which has only
been touched upon here, there is an enormous degree of complexity, but that would go
beyond the scope of this text. Does Gustafsson’s poem still mean anything to us today,
despite all these developments?

In the ,,Literarische Colloquium Berlin“ for the winter of 1966/67, Hans Magnus
Enzensberger, who translated Gustafsson’s poems into German, introduced the poet, who
presented both ,,The Machines and the accompanying essay, saying:

Gustafsson has — and how many poets can you say that about? — thoroughly
studied formal logic, the philosophy of everyday language, and the rigorous
labyrinths of Anglo-Saxon epistemology. And you will soon hear how this
knowledge comes to the aid of the poem. It dispels old mysteries and leads to a
clarity that is ‘peculiar’, so peculiar that a rare prize appears in the cool, clear
mirror of the poem: something logical that is not dry, and something fantastical
that is not murky. The logical fantasy, the fantastical logic of the peculiar Mr.
Gustafsson from Uppsala. (Quoted in Hollerer, 1967, p. 10, translation S.G.)

The cool, clear mirror is still there. From a (perhaps somewhat special) perspective,
Gustafsson’s poem itself is now a machine from another time, showing us a question in
the mirror that is still valid today, with its transition from the beginnings of machine
technology to Chomsky’s venerable grammar machine theory to the puppet-like nature
of human beings (i.e., it definitely means something) — a question that, given the pervasive
spread of the mechanical around us and the dissolution of the machine into its
surroundings, rarely comes to mind with such clarity.

ON THE BRIDGE

,»The Machines* leads us and the poet to an existential zero point. For some, it would
be a depressing idea — namely, to be just a puppet in a machine-like environment with
machine-like, impersonal communication. According to Gustafsson, however, the poem
seeks comfort precisely in this, because what connects people may reach deep into the
mechanics and be peculiar, but it is also this: a commonality.

From this point of view, the tragic thing about humanity is not that it is shut out,
that something separates it from life. nor that its words do not reach their
destination. The tragic thing about humanity, as also about machines, is that it
does not have any secrets. (Gustafsson, 2025, p. 124)

Humans are neither trapped in a dark machinery from which they cannot escape, nor
are they — as puppets — excluded from a possible other life — and therein lies a peculiar
consolation. So there is no secret, and on the one hand this is a kind of consolation — on
the other hand, this is also the tragedy of humans and machines. But, one might ask
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Gustafsson, isn’t ,,tragedy* an empty word in such a world, in such an existence? Is there
a form of resignation behind the consolation of ,,The Machines,* or does the tragic contain
the seed for a movement away from the zero point in another direction?

Luttropp Sandstroem (1972) draws our attention to a change in the machine motif in
some of Gustafsson’s poems. In the poem ,,The Wright Brothers Visit Kitty Hawk*
(1967), which appeared after ,,The Machines,” a change in the relationship between
humans and technology (and nature) seems to be taking place.

Enquist (1971), who corresponded personally with Gustafsson about the poem,
provides some information on the context in which it was written, including Gustafsson’s
preoccupation with the innocent art of kite flying, his reading of Irving’s book on the
bombing of Dresden, and the political events of the time — the discussions about the
Vietnam War. He also explains the elements of the poem (from the kite motif to Bakunin,
Milton Wright, and Lilienthal), including information that comes directly from
Gustafsson.

We are particularly interested in the ,,Gnostic darkness* that a monotonous voice
whispers as a ,,warning* at the very beginning of the poem during the flight of the kite,
and which recurs at the end of the poem (,,Dresden. Hanoi. And ‘the Gnostic darkness.””)
This opens up a moral perspective — humans are no longer part of the machine theater
that leaves no room for morality; they step out of this theater and relate to nature as well
as to machinery, using it — innocently to fly kites, culpably to destroy. Compared to the
previous poem, this creates a tension:

The problem with those two poems [...] is, it seems to me, the assignment of guilt.
If objects are guiltless, man, viewed as a marionette, must share in their
guiltlessness. We either have to suppose that the mechanistic view of man obtains
in ,,Maskinerna‘“ but not in ,,Kitty Hawk* — in which case man’s experiments with
scientific objects make him responsible for the uses to which inventions of various
kinds have been put — or, if man remains a marionette, the responsibility must be
assigned to some impersonal force (since Gustafsson discounts the possibility of
a theistic universe) such as the ,,forces of history.* (Luttropp Sandstroem, 1972,
p.217)

In private correspondence with Sandstroem, Gustafsson offers a surprisingly simple
explanation for this: since ,,The Machines,* he has simply changed his mind — he no
longer sees humans as machines. Here, too, there is no secret that would mysteriously
harmonize both positions in the background.

In correspondence with Enquist (1971) on ,,Gnostic darkness,* Gustafsson himself
provides the following information: Gnostic darkness ...

... 1s therefore the darkness from which, according to Gnosticism, the demiurge
creates our world, which is therefore a lower world. Here: the darkness behind
humans, the darkness behind good and evil. Compare Theodor Lessing’s words:
making the meaningless meaningful. Values exist in the world of humans, behind
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which lies amoral nature, and this is darkness. Our scientific discoveries, such as
the airplane, take place at this boundary. (p. 243)°

A general, greatly simplified summary of Gnosticism as a religious system could be:
a monadic, inexpressible good God stands in opposition to a bad or evil material world
that was created and is ruled by a demiurge. Humans must recognize and develop the
pneuma dwelling within them, which comes from the good God, and climb up to it,
leaving physicality and material attachments behind. Accordingly, Gnostic
representations (varying in some cases) distinguish between the types of people known
as sarkics (attached to the flesh), psychics (attached to reason), and pneumatics (those
striving for salvation).

It would be inappropriate and wrong to try to impose a complete religious system on
Gustafsson at this point — he limits himself to Gnostic darkness. One could read the stages
of the steady progress of aviation technology in the poem as stages of emanation that
move further and further away from the ‘good’, the innocent (kite), to end in the bombing
of Dresden and Hanoi. The question of who the demiurge is who created the amoral
darkness behind humanity is irrelevant to Gustafsson, as is the question of the ‘good God’
who may not even exist. In fact, the poem can be read rather pessimistically — morality,
the question of guilt, has caused a Gnostic rift in the world, tearing humans out of the
comforting machine community and driving a wedge between them and the machine
theater. The wedge is guilt (power, responsibility).

ON THE OTHER SIDE

Luttropp Sandstroem (1972) sees ,,Kitty Hawk* as ,,an important bridge between the
mechanistic view of man exemplified in the earlier poetry and what Gustafsson calls
‘detta motivs 6vervinnande’ [the overcoming of the motive]* (p. 217). Where does this
,bridge* lead? It leads to a later poem by Gustafsson, namely ,,Polhem’s Ore Hoist.“ Here
we encounter Christopher Polhem again, who in ,,The Machines* had contributed an
impressive apparatus to the machine and puppet park, but in a surprising new way.

In the first four verses, he takes center stage, thinking that mechanics are ,,an
alphabet, / The Writing of the new time, that would fill the world, / And drew through a
vast landscape / His arts, crank shafts, rolling mills, / ...““. His machine dominates the first
four stanzas, but at the end of the fourth, in the transition to the fifth, something changes:
,»A sound, as of great powers, was heard: it was man / Ruling the world for a few short
days ...“ —just a few short days, and then?

Then the poem moves on to the fetus, which as a microcosm is connected to
everything, even distant galaxies, the macrocosm. ,,The fetus knows,* it possesses a
natural knowledge, a knowledge rooted in life itself, of all connections. Polhem appears

3 The Swedish original, in which Enquist quotes from a letter by Gustafsson: “Det gnostiska morkret “&r
alltsa det morker ur vilken Demiurgen enligt grnosis skapar vér varld, som alltsd dr en undrc varld. Hér:
morkret bortom ménniskan, morkret bortom gott och ont. Jimfor Theodor Lessings ord: das sinnlose [sic!]
sinnvoll machen. Virdena finns i ménniskans vérld, bortom den dr den amoraliska naturen, och dcn ar ett
mdorker. Invid denna grins utspelas véra vetenskapliga upptickter, t. ex. den av flygmaskinen.**“ (Enquist,
1971, p. 243, translation into English S.G.)
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again, only this time ,,in a light green birch wood,* listening to the ,,song of a cuckoo in
May”, his machine having crumbled to dust. A beautiful unknown woman knows the
secrets, the mystery of the universe, and that ,,The great Ore Hoist was nothing but a
dream.”

Here the ingenious invention has been reduced to a pile of lumber and some rusty
iron scraps; animate life has come into its own. The ignorance of mechanical life,
even about its own disintegration, is contrasted with the instinctive knowledge of
triumphant organic life. The fetus hears the sounds of the heavens and knows them
for what they are [...] Polhem himself has abandoned invention in order to listen
to the song of the cuckoo in the birchwood [...] man-as-machine has turned into
man participating in the knowledge of nature. The controlling image [...] is not
mechanical but human; the lady shares and perhaps surpasses the instinctive
knowledge of the fetus and the birds; she knows ... (Luttropp Sandstroem, 1972,
p.219)

Where has this little walk across the bridge with Gustafsson (and Sandstroem) taken
us? Or to put it another way: what have we seen?

Gustafsson’s example reveals three possible ways in which humans can relate to
technology (to the mechanical) and to nature. The journey took us from a peculiarly
comforting community between puppets and machines (held together by a mechanical
language common to all) to the loss of this community through a guilt-induced separation
of humans as moral subjects (who can use machines for good or evil) to a new form of
community that is now sustained by organic life.

This is not to suggest that Gustafsson’s personal development is described here, nor
that these are the only relationships that humans can have with machines and nature (or
that crossing the bridge must necessarily take place in this order). However, poetry can
inspire us to explore our own sense of being in the world and in technology against this
backdrop.

Finally, it should be mentioned that Gnostic darkness can also take a completely
different form, as exemplified by modern techno-futurism: transhumanists and
posthumanists are an important movement in the current discussion about new and
emerging technologies, especially nanotechnology. With their visions of improving
humanity (and nature) through radical technical interventions, they influence ethical
debates on what technology is, what it can do, and what it should be used for.

For transhumanists, humans are also machines, biological ones (wetware), just as
ultimately everything can be understood more or less as a machine or information pattern.
However, for transhumanists, humans do not fall out of the unity of the machine theater
out of guilt, but out of fear of being at the mercy of an indifferent nature. Nature is seen
as an inadequate demiurge, from whose reins humans, by making use of technology, seize
control and shape everything in its place, above all themselves, into a more perfect, the
perfect machine (here the motif of driven hedonism is added). One could say that they do
not go beyond the darkness of Gnosticism, but rather turn back towards the machine park
— with a vengeance.
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The topic is too complex to explore further here. But it can be said that, from a
transhumanist perspective, Gustafsson’s ,,Kitty Hawk* would not stop at Hanoi and the
question of guilt, but would end in a conquest of space. And would a transhumanist
reading of ,,Polhem’s Ore Hoist™“ be possible? A reading in which Polhem’s crude
machines also sink into the dust, but the triumphant organic life, the connectedness of the
fetus, the singing cuckoo, and everything else spring precisely from the wisdom of a
triumphant Polhem, who has subjugated all this as machines through the progress of
science?
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Abstract

This paper offers some remarks on Lars Gustafsson’s poem ‘The Machines’ and its accompanying
commentary from a critical hermeneutic point of view. Gustafsson seems to argue that machines acquire
meaning only when decontextualized since they ‘stand out’, are ‘denaturalised’. Only then, they become
an object of reflection and are thus in need of an interpretation. Furthermore, he seems to extend a cybernetic
analogy to language, arguing that grammar is a generative machine that produces language. Through close
reading, this paper reconstructs four theses from Gustafsson’s work: the acquired meaning of machines, the
cybernetic human, grammar as a machine, and linguistic transparency. It then interrogates these theses
through the lens of philosophical hermeneutics and argues that Gustafsson’s prioritisation of syntax offers
a reductive view of both machines and language. By reintroducing the pragmatic and semantic dimensions,
the paper contends that understanding a machine is not merely a syntactic operation but a hermeneutic
practice similar to interpreting a text, where parts and whole inform each other given a specific context.
The paper concludes that while Gustafsson’s mechanized worldview fruitfully opens ways of self-
reflection, it risks an Engfiihrung, a narrowing of our relation to the world and ourselves — that a thorough
hermeneutic stance helps to avoid.
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AHHOTanus

B maHHOH cTaThe MpencTaBleHBl HEKOTOPHIE 3aMEeUaHus 10 TOBOAY cTuxoTBopeHus Jlapca ['ycradecona
“MamuHbpl” ¥ CONPOBOXKAAIOIIETO €r0 KOMMEHTapusi ¢ TOYKU 3PEHHUS KPUTHUYECKOM TIE€pPMEHEBTUKH.
I'ycradecon, mo-BUAMMOMY, yTBEp)KHAaeT, YTO MANOIMHBE OOpETAalOT CMBICT  TONBKO  IIPH
JIEKOHTEKCTYaJU3alluy, IOCKOJIbKY OHHM “BBIIEISIIOTCS’, “IeHaTypupyrorcsa’. ToOJIbBKO TOrga OHH
CTaHOBATCA 00BEKTOM pedIeKCHH U, CIIeIOBATEIbHO, HY)KIAIOTCA B HHTepIpeTannu. bonee Toro, oH, mo-
BUAMMOMY, TPOBOAUT KHOCPHETHYECKYIO aHAJOTHIO C S3BIKOM, YTBEp)KIOas, YTO TpaMMaTHKa — 3TO
MOpOXKIAIoIasl MalluHa, KOTopas TPOW3BOAMUT SI3bIK. BHHMarenbHO wu3ydas padoTy, aBTOp
PEKOHCTPYHpYET uYeThipe Te3uca wu3 padotrel ['ycradccona: mNPUHOOPETEHHBIH CMBICT —MAIlUH,
KHOEPHETUYECKUH YEIOBEK, TpaMMaTHKa KaK MallliHa U JIMHTBUCTHYECKAs MPO3PAYHOCTh. 3aTeM aHau3
yepe3 mpusMy (HuIocoGCKoi repMEHEBTUKU MOKA3BIBACT, YTO MPHOPUTET CUHTAKCHCA, YCTAHOBJICHHBIN
I'ycradcconom, Taét peAyKTUBHBIN B3MJIS/] KaK Ha MAIIMHbI, TAK U Ha A3bIK. BHOBb BBOIS MparMaTuiecKue
U CEMAHTUYECKUE M3MEPEHUs, aBTOP CTaThbU YTBEP)KIAIOT, YTO MOHMMAHUE MAIIMHBI — 3TO HE MPOCTO
CHHTaKCHYecKasl Olepamnus, a TepMEeHeBTHICCKAS MIPAKTHKA, IOJO0HAS HHTEPIPETAUN TEKCTa, TIe YacTh
Y LEJI0€ B3aUMOJAEHUCTBYIOT APYT € JPYIOM B ONPEJEIEHHOM KOHTEKCTe. B cTaThe nenaeTcst BBIBOJ O TOM,
YTO, XOTA MEXaHU3UPOBAHHOE MHPOBO33peHHE [ycradccoHa IUIOJOTBOPHO OTKPBIBACT ITYTH JUIS
camopeduekcun, oHO upeBato Engfithrung, cyxeHmeM Hamiero OTHOWICHHS K MHPY M K cebe, 4ero
MOMOTaeT N30eKaTh TIIATEbHAS TePMEHEBTHICCKAS TO3UIIHS.

KuoueBsble cioBa: Cunrakcuc; [Iparmaruka; Cemantuka; ['epmeneBtuka; @unocodus
TexHuku; KubepHeruka

Buaaronapuocts S 6naromapro Ansdpena Hopamana 3a mio1oTBOpHbIE KOMMEHTAPHH K TIPEIbLTyIEH
BEPCUU 3TOU PYKOIIHUCH.
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‘The Machines’ by Lars Gustafsson is a typical example of how mechanical
construction and machines influence our understanding of the world and ourselves, as
Gustafsson himself notes in his commentary on the poem (see also Kapp, 2015). In this
work, he plays with associations drawn from cybernetic analogies of the human body and
projects them onto language and logic. In what follows, I comment on some of the ideas
expressed in both this poem and Gustafsson’s own remarks on it — without any claim of
completeness or literary evaluation. Rather, I intend to point out certain conceptual ideas
that may serve as starting points for further reflection. Before doing so, however, some
clarification is needed. I will briefly reconstruct four core ideas from the poem and
Gustafssons’s accompanying commentary, and then reflect on them. These remarks
themselves can, in turn, serve as new starting points for further reflection on the topic.

The poem can be divided into two parts, separated by the emphasised line “Die
Bergwerke im Harz Anno 1723.” Let me start with the first part. Gustafsson describes
machines as being “homeless” if they are “outside where [they] exis[t].” By invoking
various machines, he demonstrates the wide range of functions they can perform.
However, whether one is able to identify a machine’s function depends on familiarity.
Thus, any machine removed from its “everyday context” or which has become “curious
and antiquated” is rendered homeless. A machine’s function is significant because it
relates to its meaning. Two lines are central here to understand that:

“And then they become distinct, acquire meaning. / What do they mean? Nobody
knows.”

At first glance, these lines appear contradictory: How can something acquire
meaning, yet no one knows what that meaning i1s? If I understand him correctly, these
lines require careful reading. Gustafsson seems to distinguish acquired meaning and
‘original’ meaning. A homeless machine only acquires meaning because it becomes
distinct, it stands out. Only then do we begin to reflect on the machine and its purpose. In
this way, it gains meaning for us, the observers. Present machines, on the other hand, do
not stand out; they do not prompt reflection. They are seamlessly integrated into everyday
life, become in some sense invisible. Therefore, acquired meaning arises only through
reflection. It is attributed to the machine, in some sense. The ‘original’ meaning, in
contrast, appears to be something else entirely, something we seemingly do not or cannot
know. I will come back to this ‘original’ meaning later.

After sketching out acquired meaning, I can turn to the initial question: what is the
connection between acquired meaning and function? In his own comments, Gustafsson
note that he is more interested in “the machine-likeness of their appearance than their
various functions.” In other words, he is more interested in the ‘syntax’ than the
‘semantics’ of machines. Acquired meaning, then, involves attributing a function, such
as entertainment or production, to a machine. But this act of attribution only happens
when the machine is in some way ‘odd’.

The second part shifts attention to the machine-likeness of machines, their structure.
Gustafsson describes humans as part of “La Grande Machine” which “drives all the
cables.” Here, the machine becomes the subject, while humans are passively “hoisted and
lowered” as its components, thereby giving primacy to the machine. The machine seems
to act autonomously, almost as if alive. According to Gustafsson’s commentary, if I
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understand his comment correctly, this picture evokes a particular “emotional state”: the
eerie feeling that the machine is operating independently; ““it simulates life.”” This unease
arises from the possibility that the simulation of life may not be limited to machines but
might also apply to us humans. Put differently, our fear stems from the apparent
indistinguishability between life and its simulation due to the possibility of mechanical
replication.

From mechanical machines, Gustafsson turns to language, suggesting that not only
our bodies but also our language and thoughts may be produced by a machine: grammar.!
Drawing on Chomsky, he argues that grammar — or syntax — determines the structure of
our language. It enables the construction of intelligible sentences and thereby making
communication possible. In this sense, grammar is a kind of machine which produces
meaningful language. Moreover, grammar operates autonomously: it is “thinking within
us,” and we are merely the machines that articulate its output. This is because grammar
and therefore language is just a linguistic structure which has many implicit implications
that guide our way of using this structure:

the paradoxical independence with which words live and think in us, and how
this objectivity of language links us to strange, distant and half-forgotten
thought, to historical events long past, to attitudes that are alien to us.

There is, if you like, also an experience of the logical, of the mysterious in the
fact that every sentence we utter has an infinite and ungraspable set of
statements as a consequence, no matter whether we understand it or not, whether
we wish it or not. (Gustafsson, 2025, p. 122).

This leads to Gustafsson’s conclusion that there is then “the possibility of
perceiving ourselves as machines or as cybernetic devices by our own language and our
own logic.” This idea is echoed in the poem’s final verse, which is a repetition of a
previous verse. There, “Human beings” is replaced by “Words.” In this sense, grammar
takes on “an aura of something objective, extra-human independence about them.” It
persists even when the meanings of individual words are forgotten; just like a machine
whose original function is forgotten.

Finally, and this is not directly expressed in the poem, Gustafsson believes that
language is “transparent”: there is nothing more to be communicated than what is said.
Our experiences are entirely exhausted in the language that expresses them. There is
nothing ‘more’ to it. This view follows naturally from the cybernetic conception of the
human and the mechanistic nature of grammar. If everything is mechanical, there is
nothing that transcends the machine. Gustafsson concludes that the “tragic thing about
humanity ... is that it does not have any secrets”. Everything boils down to simple

! Similar views on the ‘mechanisation’ of the mind can be found in Dupuy’s (2000) thoughts.
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cybernetic explanations. Yet, paradoxically, this tragedy can also be seen as something
unifying: a shared condition that binds us together in a community.?

What comes to the fore, then, are four ideas:

1. A machine acquires meaning only if taken out of its context and subjected to
reflection. Only then the machine becomes meaningful. This acquired meaning is
typically framed in terms of function. Only through decontextualizing, the machine-
likeness of the machine become apparent so that its structure can be analysed.

2. Human biology can be described in cybernetic terms, raising the question of
whether life is sui generis or merely mechanical.

3. Grammar is itself a machine, autonomously producing comprehensible language.
4. Language is transparent: it captures the entirety of human experience because of
the mechanical nature of language and humanity.

I believe all four theses are related to philosophical hermeneutics. If analysed
through a hermeneutic lens, they can be expanded or corrected, thereby opening new ways
of seeing our relationship to machines and language.

Let me start with the first thesis. Equating meaning with function seems somewhat
short-sighted. However, if we reflect on the implications of a function, we gain a broader
insight into what a machine actually means. In this context, function refers to a person or
object fulfilling a specific purpose. What seems straightforward at first glance turns out
to involve many layers. The most immediate is the ‘why’ of a function: Why was a
machine with function X needed? From here, numerous other questions arise, for
example: How does the machine work? Why was it designed like this? Who worked with
1t? What material was used? What values are built into it? The answers to these and related
questions reveal what kind of society, people and dynamics were at play when the
machine was constructed and used.

A machine — just like any artefact, such as works of art or even philosophy —
becomes homeless in a different temporal or cultural context precisely because these
questions are tied to the machine’s original context. Without that context, the machine
becomes a disruptive artefact that is in need of interpretation. Conversely, a machine that
‘fits’ into its environment becomes naturalised and blends in, so that the need for
interpretation does not arise naturally. This does not mean that a deliberate interpretation
of a current machine is impossible. On the contrary, it seems necessary to critically
engage with current machines in order to uncover possible inequalities or assumptions
that have become implicit in their design and function (see also, e.g., Grunwald et al.,
2023). Consequently, talking about meaning involves more than just identifying a
machine’s function. It also includes its significance both for the people of its original

2 It is noteworthy, as has become apparent, that Gustafsson plays with three levels of ‘mechanisation’:
mental, biological, and societal. While the first two are relatively straightforward, societal mechanization
needs to be interpreted in light of his description of humans as part of “La Grande Machine” as well as his
portrayal of language as a shared, objective frame of reference. This level, however, would require further
explication and clarification. It is an interesting topic in its own right, with notable parallels to Heidegger’s
(1962) warnings in Die Technik und die Kehre. Nonetheless, I will leave it at this point, as a more detailed
analysis would require significantly more ‘filling in the blanks.’
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time, who built, used and believed in it, and for us, who now look at it and relate ourselves
to the world it reveals.

The second part of the first thesis claims that only once a machine becomes
meaningful can its mechanical working be analysed in isolation. While we may not have
access to the original meaning, since understanding is always a dialectical process that is
bound to the hermeneutic circle, this does not mean that that the machine’s structure is
independent from meaning. Understanding a machine’s operation presupposes a range of
prior knowledge. First, one must know how to use it. Even if a seemingly intact machine
is placed in front of me, I cannot know that it is intact if I do not know how to operate it.
But the act of using something is inseparable from understanding its meaning. Without
that knowledge, I could misuse the machine and draw false conclusions about its
functioning.

Second, even when this practical knowledge is available, one also requires technical
knowledge, including conceptual tools to describe and understand the machine. Consider
the example of an archaeologist discovering an ancient device whose operating principles
are fundamentally different from any modern engineering system. In this case,
understanding how it works would be nearly impossible. However, if information about
its meaning in that society were available, that could serve as a starting point to
understand how it might work. In other words, just like in traditional hermeneutics, the
whole gives meaning to its parts and vice versa. Here, ‘the whole’ can be understood as
the whole machine but also as the machine in its original context. To introduce the
classical concepts from the philosophy of language: semantics, syntax and pragmatics are
interwoven concepts and must be understood in relation to each other.

Building on this, the first thesis also implies that mechanics is a language of its own.
In constructing a machine, the components such as screws, gears, plates etc. must be put
together in a particular way to fulfil a function. Every part derives its meaning by its
contribution to the overall function. Without the whole, each part would be meaningless.

Using the triad of syntax, semantics and pragmatics, it can be reconstructed why,
from Gustafsson’s point of view, the original meaning is inaccessible. We attribute
meaning to the machine, but its parts do not carry meaning in the same way that words
like ‘red’ or ‘dog’ do. There is either no meaning or an inaccessible meaning behind such
components. The only thing the machine offers us is that it is analysable in its syntax.
This is expressed with clarity towards the end of the poem: “That means what? / Nobody
knows. A foreign language. / A completely foreign language.” Yet, this conception of
mechanical language overlooks how natural languages work. I will return to this when
discussing the third thesis.

Turning to the second thesis, I do not question the thesis’s truth, because it ventures
deep into the territory of notoriously difficult question in the philosophy of mind such as
the mind-body problem. Instead, I want to highlight the idea behind it. Gustafsson’s aim
seems to be to interpret the human body through a cybernetic lens, which then becomes
a springboard for extending this view to language and grammar.

The third thesis holds that grammar — syntax — is a kind of machine that produces
comprehensible sentences. But here, Gustafsson moves too quickly in claiming that
syntactical correctness alone “constitutes organised, comprehensible language”. As
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Chomsky’s (2002, p. 15) famous example (“Colorless green ideas sleep furiously™)
shows, syntactical correctness does not guarantee meaningfulness. For an utterance to be
comprehensible, it must be both syntactically and semantically correct.’

Furthermore, the clear distinction between syntax and semantics in understanding
an utterance seems merely analytically possible. While it is possible in abstract or
fictional scenarios to clearly separate the two, in most real-world language use they are
deeply intertwined. It is not just a matter of using the correct structure, but of using the
right words in the right structure. Depending on the communicative goal, syntax and
semantics must be adjusted together.

Context is equally important. There can be a difference between what is said and
what is meant. At a party, I might tell a friend, “Should we get some drinks?”, but we
have agreed beforehand that this phrase means “Please get me out of this conversation.”
Here, neither syntax nor semantics determines the actual meaning. Only in combination
with context of — the pragmatic dimension of language — does it become clear (cf. Grice,
1989). Producing comprehensible language is not the reason why we use language but to
communicate with others. Communication presupposes that the intended meaning is
reliably conveyed. This presupposes an understanding of syntax, semantics and
pragmatics. Prioritising syntax alone oversimplifies how meaning is constructed in
natural language.*

This leads to another issue: Gustafsson’s suggestion that mechanical language lacks
semantics because its meanings are either absent or inaccessible. This view presupposes
arigid conception of semantics, as if words inherently possess fixed meanings regardless
of context or use. As | have argued, syntax and semantics must be complemented by
pragmatics. The meanings of ‘red’ or ‘dog’ are just conventions, and their meaning can
change depending on context. The same applies to a ‘mechanical’ language: there are
many different ways to construct a machine syntactically, but only one is actualised in a
specific context. The acquired meaning is not secondary. Rather, it is the meaning. Just
like in natural languages, the same ‘structure’ can mean different things in different
contexts.

One might argue that Gustaffson’s thought that mechanical language lacks
semantics refers to words, which translates to gears, wheels, rods etc. in the context of
machines, and this is the fundamental difference between natural languages and machine
language. This is correct. A gear does not have a meaning on its own like ‘red’ or ‘dog’.
Rather, it only acquires meaning in combination with other mechanical components by
enabling the function of the whole. In some sense, a machine is like a text, which,
depending on the complexity it, can consist of many sentences (sub-systems with

3 This might also explain why Gustafsson so readily assigns a lower importance to meaning in his
reflections on machines.

4 One might argue that pragmatics should take primacy over syntax and semantics because, in the right
context, these can appear to lose their relevance. However, this argument overlooks how pragmatics
becomes relevant in the first place. For my friend to understand the hidden command, I first needed to
explain it to him using a language that follows certain rules. In cases of implicature, too, the gap between
what is said and what is meant can only be bridged if both parties share a common understanding of the
rules and are competent language users (cf. Grice, 1989). This only underscores how existential and
hermeneutic language use truly is.
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different functions within the machine). To understand the meaning of a single
mechanical component is to understand the ‘sentence’ it is used in, which, in turn, is to
understand the whole text: the machine. Even though mechanical parts do not have
meaning, at least not one paralleling words in natural languages, they acquire meaning by
being put together ‘meaningfully’. In other words, what is needed is a hermeneutics of
machines.

Building on this hermeneutic dimension of understanding machines and the
aforementioned remarks on language, further questions arise that illustrate the deeply
hermeneutic dimension of understanding machines. Without set semantics for single
mechanical parts, understanding of machines relies on pragmatics and syntax. When
trying to understand an unknown machine, one might only have a syntactical description:
How do the different parts work together? How are they linked? How can one’s
mechanical knowledge be applied to this new device? This leads to questions about the
limits of syntax: To what extent can syntax alone constitute meaning? What is the
relationship between syntax and pragmatics here? Can a function be described in purely
syntactical terms? Underlying this is the presupposition of a ‘universal’ but “foreign”
mechanical language that we try to decipher. While I do not intend to answer these
questions here, they serve to highlight the deeply hermeneutic dimension of
understanding machines.

The second part of the third thesis refers to how language has a life of its own; how
it forces us to phrase our thoughts in specific ways, thereby limiting what we can express.
This links the third thesis to the fourth: since language seems to determine the bounds of
expression, meaning cannot transcend it. In Gustafsson’s terms, language is transparent.

Two points need to be problematized here. First, the fact that language operates
with many unconscious or rigid rules does not mean that it is immune to critique and
change. While any critique must necessarily occur within a language, it still allows for
change. Debates about inclusive language provide a current example. Such debates and
critiques are part of the hermeneutic project: even though understanding is always from
a perspective, we are capable of critiquing that perspective, offering justifications for both
our assessments of the status quo and our ideas of progress.

Second, consider the claim that language “completely expresses our thoughts”
(emphasis added). While this may be true in some contexts, especially regarding veridical
statements where we search for the right word to accurately express ourselves (cf.
Gadamer, 1966; Grondin, 1994),° it is clearly not universally valid. Gustafsson seems to
assume that an utterance is understood in the same way by all language users. This is
demonstrably false; if it were true, misunderstanding would not occur.

Moreover, people can also lack the words or expression to express what they think
or feel. Imagine experiencing an emotion you never experienced before, and for which
your language lacks a word. In such cases, language seems imperfect here.® Consider the

5> One might even say that finding the truth is always the search for the right words and expressions. This
presupposes that every truth is actually unambiguously and can be explicitly be stated. This seems like a
very strong epistemological assumption that at least needs some further justification.

6 A nice expression of this fact is by Maurice Maeterlinck (1903, pp. 61-62): “How strangely do we
diminish a thing as soon as we try to express it in words! We believe we have dived down to the most
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German word ‘Fernweh’, the longing for distant places, which expresses a specific
emotion for which many languages have no equivalent. Or think about cases of
hermeneutic injustice (Fricker, 2007), where people lack the conceptual tools or
vocabulary to name experiences of discrimination and injustice. One might object that
this is not a flaw of language itself but in its use. Perhaps, given the appropriate words
and concepts, everything could be expressed. I leave the strength of this objection open,
as it would require a separate discussion.

To conclude, many of the ideas Gustafsson presents are not as innocent or self-
evident as they may appear under closer scrutiny. However, they invite the reader to
engage with them critically, thereby placing their own understanding of the world and of
themselves under pressure. This hermeneutic practice is a self-reflective loop in which
understanding is continually tested. Gustafsson’s poem and commentary suggest that
fruitful insights can be drawn from viewing mechanics as language and grammar as
machine. Gustaffson’s poetics of machines is a way of hermeneutically engaging with
machines which opens up self-reflection and how we understand the world and ourselves
through the lens of the machine. At the same time, the poem is also an expression of an
ongoing mechanisation of the world, reducing everything to a ‘mere’ problem of
management and proper functioning. A hermeneutically informed, modest stance towards
such analogies is crucial to prevent an Engfiihrung of our relation to the world and our
understanding of ourselves.
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AHHOTANUA
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“A foreign language that no one has spoken” (Gustafsson, 2025, p. 117) writes Lars
Gustafsson — referring to those silent apparatuses that whir in factory halls, blink in data
centers, or trace their circles in the dreadfully perfect order of bureaucracy. It is a language
that long remained opaque to us. Not because it was too complex, but because it seemed
to exist without us: a grammar without speakers, a text without readers, a murmur without
an ear.

Yet something has shifted. Today, machines appear to speak. Their voices sound
polite, helpful, fluent — so fluent, in fact, that they sometimes encounter us in our very
own language. What Gustafsson conjures up as the speechlessness of machines now
seems, in the age of generative artificial intelligence, almost like a temporal
misunderstanding. They do speak, one might say — they answer, they write, they even ask
back. But do they truly speak? The machines of our time are no longer colossal steel
bodies dominating the horizon, but small, inconspicuous interfaces. No longer
monumental, but minimalist. They enter our lives with proper names, wrapped in the
everyday, embedded in our living rooms, phones, headphones. And yet the strangeness
remains. What are they doing when they “speak with us”? Who is speaking? Who is
thinking? Who is expressing an opinion?’

Once conceived as alien — as an artificial Other — the machine has, with the digital
turn, crossed into our midst. It is no longer outside us but part of our communication,
folded into the texture of everyday life and even into our own articulation. What Edward
Morgan Forster (2024) anticipated in The Machine Stops has, in a quiet reversal, come to
pass: it is not humans who are dependent on the machine, but the machine that has become
part of human expression itself. Just as Forster’s humans unlearn walking and touching,
we now seem to be surrendering writing and thinking — the last, most intimate strongholds
of human expression.

From the outset, however, machines were bound to the human mind. The Latin
ingenium — innate talent, intellectual gift — gave rise in French to engin: the device, the
apparatus or machine that translates human brilliance into mechanism (Weinrich, 2017).
The machine is not the opposite of genius, but its externalization. We inscribed our
intelligence into it, and now it writes back. But what does it mean when writing is severed
from experience, from speech, from the self? Authorship, language, meaning — threads
once tightly interwoven — are beginning to fray. Texts appear without origin, without
voice, without a lived “I.” Al writes, not from experience, not from need, not from love,
not from protest, but from probability. Its language condenses statistical patterns, not
intention (Esposito, 2024). It produces language without provenance. And yet: the text is
there. Black on white. Legible. Functional. Only: is it also meant? That is the crucial
question. For human language is never mere information. It is intentional act, a chosen
engagement with the world through which the author reveals both the world and
themselves to the reader (Sartre, 1988). It is expression, concentration, an endeavor to
bring an inner world into relation with the outer one — often inadequate, but always

! Compare the discussion of Mark Coeckelbergh‘s ,,You, Robot: On the Linguistic Construction of Artificial
Others* in the March 2022 issue of Technology and Language, see especially Coeckelbergh (2011), along
with Pezzica (2022), Hasse, (2022), and the other contributions to that special issue.
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necessary. Language is lived experience, crystallized relation to the world. And it is, from
the beginning, a matter of relating

Maria Montessori insisted that language is not simply a tool at human disposal, but
a formative principle of becoming. The child, she wrote, is an embryo spirituale, a
spiritual being in development, who does not acquire language like a technique but
absorbs it like air (Montessori, 1949). In the sensitive period of language acquisition —
the longest in human development — language does not arise through abstraction but
through grasping in the most literal sense: through touch, through closeness, through
groping for meaning in concrete things. The child does not learn because it must, but
because it is thereby forming itself. It learns because it is. Machines know nothing of this
need. They speak, but they do not need to. Their language is answer without question,
form without drive, communication without necessity. They do not speak to understand
themselves, they generate because they can. They lack the existential dependence on
language: no inner will, no counterpart, no touch.

Gustafsson described machines as anachronisms: “We only perceive machines as
being homeless when they belong to a different century. And then they become distinct”
(Gustafsson, 2025, p. 116). In his poem, they appear as massive relics of an epoch no
longer ours, as though sitting in empty halls, waiting to be forgotten. But today’s
machines are different. They have grown smaller, closer, smarter, sleeker. They are
intuitively designed, user-friendly, embedded in the aesthetics of design. And perhaps
that is what makes them uncanny: that they fit too well into our time. They are not
machines that fell out of time — they are machines for this time. They even have names:
Alexa, Siri, Gemini, Claude. They listen, remember, respond. They are no longer mere
objects but interlocutors, assistants, ghosts of a familiar intelligence (Turkle, 2017). And
perhaps this is what unsettles us: that they no longer appear alien but all too human. They
smile through our interfaces, take over our routines, formulate our thoughts — and in doing
so, pretend to be someone.

We have long since begun to play God, creating beings in our own image. But what
looks back is not a counterpart, only a mirror. And this mirror is empty. A convincing
actor, pretending, without ever truly willing. At least not yet. But perhaps we must invert
the perspective. Perhaps the problem is not the machine but our loss of place and role. Do
we still have a place in this world? A world that accelerates, condenses, flattens. A world,
no longer organic but algorithmic? The more machines take over our language, the more
we seem to lose our own. The desire for “digital detox,” for offline days, for moments of
slowness without a screen is no lifestyle trend; it is the expression of a profound
anthropological exhaustion. The pre-smartphone world is romanticized because it carried
a promise: that meaning still emerged rather than was generated. That one could still
encounter an Other, not only an interface.

In dialogue with machines, we may also unlearn dialogue with humans. Not because
machines are rude — on the contrary. They say what we want to hear. They agree. They
are available, predictable, adaptable. They do not contradict, do not wound, do not
demand. They cost no patience, no shame, no genuine closeness. And therein lies their
danger. As Sherry Turkle (2017) describes in Alone Together, we withdraw from real
relationships not out of hostility but out of convenience. The relationship with the
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machine becomes an escape from the relationship with the human. A controllable
conversation replaces the risk of the open one. A programmed dialogue replaces living
chaos. What vanishes thereby is not only the other, but ourselves. For we lose more than
we realize. Each medium that comes between us strips away some closeness: the
handwriting of a letter, the sound of a voice, the gestures in the moment of encounter. In
each technological advance lies a subtle erosion. First the delay vanished, then the voice,
then the body. And now, with ChatGPT and other Large Language Models, even the
subject seems to vanish. We write with machines that have no body. We think in texts
that have no origin. We speak in spaces that yield no echo. And we prefer to ask the
machine for advice rather than the person who knows us — the person who might also
contradict us, disappoint us, wound us. Thus arises a new form of loneliness: not because
no one is there, but because no one is meant.

If everything speaks, who still listens? If everything writes, who still reads? If every
text is generated at the press of a button, what is still worth striving for? What is lost is
not only orientation. It is resonance. Language becomes flood, no longer space (Han,
2017). Text loses its body, its origin, its weight. And with it, we lose our measure. It is
not sheer quantity that overwhelms, but the detachment of expression from experience.
What we read was not lived. What we hear was not felt. What we share is not willed, but
generated. And yet writing was never self-evident. It was always resistance: against
forgetting, against silence, against conformity. Writing was insistence on uniqueness —
on perspective, on fracture, on vulnerability. Today, writing no longer seems necessary.
The machine can phrase, summarize, paraphrase. But it cannot wrestle. Not with meaning,
not with language, not with itself. And perhaps this is the difference.

Perhaps it is this dystopia that forces us to rediscover the value of human writing,
not as a nostalgic return, but as a conscious act (Bylieva et al., 2025; Coeckelbergh and
Gunkel, 2025). The machine does not take language from us; it only removes the illusion
that language was ever self-evident. And in this dis-illusion lies its most productive force.
It shows us how smooth, how predictable language can be when based on probability
alone. And precisely for this reason it becomes the foil against which we rediscover our
own language: in its stubbornness, its resistance, its imperfection. Humans are not better
text generators — they are different beings. Human language has cracks, its truth is
immeasurable, its beauty lies in failure. And precisely there it becomes meaningful.

In this new division of labor, the human author could turn to what only humans can
provide: intention, critical judgment, ethical responsibility, existential depth. Instead of
replacing us, Al could create the space in which we return to essential questions: What
do we truly want to say? Why does it matter? And how can we stand up for it? The future
of writing would then not lie in solitary creation but in the art of curated dialogue with
the machine. Not imitation of conversation, but conscious interplay. Al can be partner,
assistant, mirror. But it can never be origin. It can stimulate, not replace. Its outputs must
be curated, interpreted, weighed. The task remains human: to decide what counts. What
speaks. What holds. And with that, responsibility shifts. Writing becomes ethical practice.
Who speaks? For whom? And to what end? The machine does not know these questions.
But we can — and must — ask them. Language was never mere expression. It has always
been world-making. Whoever speaks, shapes the world. And whoever refuses to speak,
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abandons the world to noise. In a time when texts are produced in inflationary abundance,
the word that is meant becomes a radical act. Not because it is loud, but because it
responds. To something. To someone. To reality.

Perhaps this is precisely what Montessori left us: that human beings grow into the
world through language — but also bear responsibility for it through language. The child
who says “tree” creates a relation. It does not merely say the name. It enters into relation.
And in that relation, a world arises.

And in the end, somewhere a child sits on the floor, looks at a leaf, and whispers:
tree.

There language begins.
There presence begins.
There responsibility begins.
There the machine ends.
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Abstract

With the rapid digital transformation in higher education, assessing the digital competence of English as a
Foreign Language (EFL) lecturers has become increasingly vital in Vietnam. Building on national
initiatives such as the National Digital Transformation Program (2020—2025) and the National Foreign
Language Project 2020, this study investigates how lecturers integrate digital tools into language teaching
in online and hybrid environments. Using a Vietnamese-adapted version of the DigiCompEdu framework,
the research surveyed 200 EFL instructors across seven universities in Ho Chi Minh City, combining
quantitative self-assessment with qualitative case-based validation. Findings reveal that lecturers
demonstrate moderate competence in “Professional Engagement” and “Teaching and Learning,” but
significant weaknesses remain in “Assessment” and “Empowering Learners.” Those holding formal ICT
certifications consistently outperformed non-certified counterparts, with statistical analysis confirming a
large effect size. Correlations among competence areas suggest that professional engagement and access to
digital resources strongly predict effective teaching practices. Qualitative data highlight the transformative
use of language-specific technologies—such as Al-driven pronunciation tools, mobile-based platforms, and
virtual reality applications—in fostering learner autonomy and improving pragmatic competence.
However, infrastructural constraints, uneven professional development opportunities, and reliance on self-
assessment limit the uniform adoption of digital tools across institutions. The study concludes that targeted
technology-enhanced continuous professional development (TCPD) programs, mandatory ICT
certification, and infrastructure investment are crucial for enhancing lecturers’ digital competence. By
adapting the DigiCompEdu framework to the Vietnamese context, the research contributes to global
discourse on digital education while offering actionable recommendations for policymakers and
universities. Ultimately, the study underscores the need for context-sensitive strategies to integrate
technology into language pedagogy, ensuring that Vietnamese EFL lecturers are equipped to meet the
demands of 21st-century language education.
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AHHOTANUA

B ycnoBwsx crpemurensHON IM(POBOH TpaHCHOPMAIMU BBICIIETO 00pa30BaHWSA OLEHKA LU(PPOBOH
KOMIICTEHTHOCTH TIperiojiaBarteneil aHrimiickoro si3pika kak nHoctpaHHoro (EFL) cranoBuTcs Bce Oomee
aKTyanbHOi BOo BberHame. Onmpasch Ha HallMOHaJbHBIE WHMIMATHBBI, Takue Kak HanmonanmbHas
nporpamma 1udpoBoit Tpanchopmanuu (2020-2025) u HarmoHansHBIH MPOEKT 10 MHOCTPAHHBIM SI3BIKAM
2020, wuccnenoBaHHE IOKAa3bIBACT, KakK IPENOJABATEId WHTEIPUPYIOT LHU(POBbIE HWHCTPYMEHTHI B
Nperno/iaBaHue s3blKa B OHJIAMH- U THOPUIHBIX cpenax. Mcnonb3ys ananTupoBaHHYIO AJIsl BLETHAMCKOTO
s3bika Bepcuto mardopmbel DigiCompEdu, yuyacTHuku uccnenoBanus onpocunu 200 mpernojaBatenei
EFL B cemu yHuBepcuTeTax XOIIMMHHA, COYETas KOJIUYECTBEHHYH) CAMOOLICHKY C KauyeCTBEHHOMU
IPOBEPKOH Ha OCHOBE KOHKPETHBIX IIPUMEPOB. Pe3ymbTaThl HCCIENOBaHHS MOKA3bIBAIOT, YTO
IpernoiaBaTeNy  JEMOHCTPHUPYIOT  yYMEPEHHYI0  KOMIIETEHTHOCTh B  TakMX  O0OJacTsIX, Kak
“IIpodeccronanbHas BoBiedeHHOCTE W “IIpemomaBanme W 0OydeHHe”, HO OCTArOTCS 3HAYUTCIHHBIC
HemocTtaTku B “Ouenke” m “Pacmmpennn Bo3MokHOCTeW ywamuxcs”. Te, k1o mMeeT oduImambHbIe
ceptu¢ukarel B odmactu KT, Hem3MeHHO NMpeBOCXOIAT CBOMX KOJUJIET, HE MMEIOIUX CEpPTU(HUKATOB, U
CTaTHCTHYECKUH aHaJIM3 TIOATBEP)KIAeT 3HAYMTEeNbHbIH d(dekr. B3aumocesazp Mexay obiactsimu
KOMIIETEHIIMH MTO3BOJISIET MPEAIOI0KUTh, YTO MPOheCcCHOHATIbHAS BOBICUEHHOCTh U JIOCTYH K HU(PPOBBIM
pecypcaM B 3HaYHUTEIbHOW CTENIEHU ONpeNelisioT 3 PEeKTUBHOCTH NpernoaaBanus. KauecTBeHHbIE JaHHbIE
CBHJIETENLCTBYIOT O IPE0OPa3yIoleM UCIIOIb30BAHUHU S3bIKOBBIX TEXHOJIOTHH, TAKMX KaK MHCTPYMEHTBI
JUIS KOPPEKLUH MPOU3HOIIEHHST HA OCHOBE HCKYCCTBEHHOTO HHTEIUIEKTa, MOOWIIbHBIE IUIAT(HOPMBI U
MPUIOKEHUS] BUPTYAIbHON PEabHOCTH, JUIsl YKPEIUICHHUs] CAMOCTOSTEIbHOCTH YUAIIUXCSl U TIOBBIIICHHS
parMaTn4eckod KomrmeTeHTHOCcTH. OnHako WHQpacTpyKTypHbIE OrpaHWYEHHs, HEpaBHOMEPHBIE
BO3MOXXHOCTH TPO()ECCHOHAILHOTO pa3BUTHSI M OIOpa Ha CaMOOIEHKY MEIIAl0T pPaBHOMEPHOMY
BHEJIPEHMIO IIN(POBBIX HHCTPYMEHTOB BO BCEX yUeOHBIX 3aBeIeHUsIX. B ncciieioBanny enaercst BEIBOA O
TOM, 4YTO IIeJ€Bble IPOrpaMMBbl HEMPEPBIBHOTO MPO(ECCHOHAIFHOTO pPAa3BUTHs, OCHOBAHHBIE Ha
texnonorusax (TCPD), obs3atensHas ceprudukamms B oonactu KT un mHBecTHIINE B HHPPACTPYKTYPY
MMEIOT pelarolniee 3HaueHNe JUTs MOBBIIIEHUs] TU(PPOBOH KOMIIETEHTHOCTH NpeNoaaBaTeneld. Anantupys
wiatdopmy DigiCompEdu k BbeTHAMCKUM YCIIOBHSIM, HCCJIEIOBAHIE BHOCUT CBOM BKJIaJ| B IJI00aIbHYIO
JIICKYyCCUIO O LU(pOBOM 00Opa3zoBaHWH, Ipeajaras NPaKTHYECKUE PEKOMEHIANWHU ISl MOJMTUKOB U
YHHUBEPCUTETOB. B KOHEYHOM cHeTe, HCCIEJOBaHUE IOJUEPKUBACT HEOOXOMUMOCTh pPa3padOTKH
KOHTEKCTHO-3aBHCUMBIX ~CTpaTerMii Uil MHTErpallid  TEXHOJOTHH B  S3bIKOBYIO  II€Jaroruky,
rapaHTHPYIOIINX, YTO BbeTHaMcKHe npenojaBaresid EFL OyayT roToBbl COOTBETCTBOBATH TPEOOBAHUSAM
SI3BIKOBOTO 0OpazoBanus 21 Beka.

KiroueBbie cioBa: I[ludpoBas KOMNETEHTHOCTh; AHTIUHCKHN KaK WHOCTPAaHHBIN

(EFL); Onmnaitn-o6yuenue; [Inardpopma DigiCompEdu; BoetHam

Has uutuposanusi: Nguyen, Q. N., Nguyen, N. P. D. Measuring Digital Competence for EFL Education
in Vietnam: A DigiCompEdu Framework Analysis // Technology and Language. 2025. Ne 6(3). P. 152-
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INTRODUCTION

Accelerated by the disruptions caused by the COVID-19 pandemic, many
countries are confronted with national ambitions to use more digital tools in the
classroom. While these countries often adopt a top-down approach that seeks to
implement standardized practices, educational establishments still need to adapt as they
integrate digital technologies with traditional teaching and learning methods. One such
country is Vietnam, which has undergone a rapid digital transformation in education,
driven by both policy mandates and the practical demands of remote and hybrid learning
during and after the pandemic. Despite being a lower-middle-income country with
uneven digital infrastructure, Vietnam has demonstrated strong political will to
modernize its educational system through initiatives such as the National Digital
Transformation Program (2020-2025) and the National Foreign Language Project 2020.
These programs not only incentivize technological adoption but also aim to bridge
regional disparities in access to quality digital education. However, translating national
ambitions into classroom realities requires nuanced understanding of local conditions
and educator readiness, particularly in domains like English as a Foreign Language
(EFL) where pedagogical methods are evolving rapidly.

Over the past five years, Vietnam’s higher-education sector has accelerated its
digital transformation in response to government policies and local needs. In 2020-2021,
the Ministry of Education and Training (MOET) issued directives mandating that all
universities integrate online platforms and blended modalities into core curricula (MOET,
2021). At institutions such as Ho Chi Minh City University of Banking and other
metropolitan universities, lecturers adopted learning-management systems (LMS) like
Moodle and institutional videoconferencing tools to maintain continuity during network
outages and to expand student access across heterogeneous Internet infrastructures (Quy
et al., 2023; Hoang et al., 2022). Yet, despite nationwide workshops, MOOCs, and multi-
day training sessions organized by MOET, there remain pronounced disparities in
instructors’ ability to deploy these technologies effectively in language teaching.

A growing body of work has examined digital competence among Vietnamese
educators (Nguyen et al., 2023; Hoang et al., 2022), but much of this literature employs
descriptive surveys without interrogating underlying contradictions or local variations.
For example, Nguyen et al. (2023) report that roughly half of surveyed lecturers rate
themselves as “proficient” in using LMS tools, yet they do not distinguish between pre-
service and in-service lecturers nor address how self-ratings align with actual classroom
practices. Moreover, although the DigiCompEdu framework has been applied extensively
in Europe, its psychometric properties and practical relevance have not been
systematically validated in an Asian EFL context (Nguyen & Habodk, 2020). Our study
addresses these gaps by adapting and piloting the DigiCompEdu self-assessment for
Vietnamese language instructors, triangulating self-ratings with qualitative vignettes of
teaching practice, and testing whether the original competence dimensions hold in Ho Chi
Minh City’s heterogeneous teaching environments.

Specifically, three research gaps motivate this investigation. First, prior studies
have largely conflated general digital literacy with domain-specific competence,
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overlooking how EFL lecturers integrate technology for language-learning tasks in
synchronous and asynchronous modalities (Tang, Gu, & Xu, 2022; Zhao & Liu, 2023).
Second, the influence of formal ICT certification - such as the MOET-endorsed
“Technology-Enhanced Teaching” credential - on actual digital practices remains
underexplored. Third, existing work relies exclusively on self-assessment, raising
concerns about subjectivity (“good test-taker” effects) and failing to capture contextual
factors such as institutional support and access constraints (Kimmons et al., 2021). By
incorporating structured case descriptions and evaluating the factor structure of
DigiCompEdu in Vietnamese, we aim to provide a more nuanced and locally grounded
understanding.

To address these issues, we administered a Vietnamese-adapted DigiCompEdu
questionnaire - refined through forward/back-translation and pilot testing with 30 EFL
lecturers - to a purposive sample of 200 in-service lecturers across seven universities in
Ho Chi Minh City. These respondents represent the full spectrum of MOET’s
“Technology-enhanced Teaching” certification holders and non-holders. The study seeks
to answer three research questions:

1. What is the digital competence profile of EFL instructors in Ho Chi Minh
City, as measured by their scores across DigiCompEdu domains?

2. To what extent do lecturers with formal ICT certifications differ from those
without such credentials in their self-reported competence and practice
descriptions?

3. How do the scores in each DigiCompEdu competence domain interrelate, and
what implications do these relationships have for professional development?

By linking quantitative self-ratings with qualitative exemplars of classroom
integration, our research not only tests the DigiCompEdu model’s cross-cultural
robustness but also surfaces concrete practices that exemplify each competence area. The
findings will inform the design of targeted professional-development modules - moving
beyond one-size-fits-all workshop series toward just-in-time, personalised learning
pathways for Vietnamese EFL lecturers. Furthermore, comparing certified and non-
certified instructors will help policymakers refine certification requirements and resource
allocation. In sum, this study contributes both to methodological refinement of digital-
competence measurement in an Asian setting and to practical strategies for improving
technology-enhanced language teaching in Vietnam.

LITERATURE REVIEW
Definitions of Digital competence

Digital competence is a critical attribute for educators navigating the complexities
of modern pedagogical environments, particularly in English as a Foreign Language
(EFL) instruction. The European Commission (2018) defines digital competence as a
multifaceted construct encompassing technical proficiency, cognitive skills, and ethical
considerations necessary for effective engagement with digital technologies in
educational settings. Vuorikari et al. (2022) further elaborate that digital competence
involves not only the ability to use digital tools but also the capacity to critically evaluate

155
soctech.spbstu.ru



Measuring Digital Competence for EFL Education in Vietnam
Hzmepenue yugpposou komnemenmuocmu 6 EFL o6pazosaruu 60 Bbemuame

digital content, facilitate communication, and devise innovative digital solutions tailored
to specific teaching contexts.

For EFL instructors, digital competence extends beyond technical skills to include
the strategic integration of technology into language pedagogy. Furdui et al. (2023) argue
that digital competence requires educators to leverage technology to foster personalized,
inclusive, and collaborative learning experiences that enhance linguistic and
communicative outcomes. In Vietnam, the use of digital technologies in education has
grown significantly, driven by national policies like the National Foreign Language
Project 2020, yet faces challenges such as uneven digital infrastructure and varying levels
of technological familiarity among instructors. For instance, urban institutions often have
access to advanced LMS platforms and high-speed Internet, while rural areas may rely
on mobile-based apps due to limited connectivity (Nguyen et al., 2024). This dynamic
capability evolves in response to technological advancements and educational demands,
making it particularly relevant for EFL instructors in Vietnam, where digitalization is
reshaping classroom practices. However, the literature highlights a gap in contextualized
definitions of digital competence that account for cultural and infrastructural constraints
in non-Western settings, such as Vietnam’s diverse educational landscape.

Significance of assessing digital competence in EFL contexts

Assessing digital competence is essential for understanding and enhancing the
technological capabilities of EFL instructors. Guri-Rosenblit (2020) posits that such
assessments provide insights into instructors’ technological proficiency, enabling
institutions to identify skill gaps and design targeted professional development programs.
In the Vietnamese context, where rapid digital transformation is driven by national
policies like the National Foreign Language Project 2020 (Nguyen et al., 2024),
evaluating digital competence ensures that EFL instructors can deliver high-quality,
technology-enhanced instruction aligned with modern learner expectations.

Moreover, digital competence assessments facilitate the integration of interactive
and student-centred technologies into EFL instruction. Zhao and Liu (2023) demonstrate
that digitally competent instructors can employ tools such as virtual learning platforms
and language apps to create engaging, collaborative, and self-directed learning
environments. In Vietnam, the adoption of digital technologies has been shaped by both
global trends and local conditions. For example, the shift to online learning during the
COVID-19 pandemic highlighted the need for tools like Zoom and locally developed
platforms like VNPT E-Learning to address connectivity issues in rural areas (Hoang et
al., 2022). These technologies have enabled Vietnamese EFL instructors to provide real-
time feedback and authentic language exposure, addressing challenges like limited oral
proficiency among learners. In Vietnam, where many EFL learners face challenges in oral
proficiency and authentic language exposure, such technologies can accelerate language
acquisition by providing immersive and interactive learning opportunities (Nguyen et al.,
2023). Additionally, assessing digital competence fosters reflective practice among
instructors, encouraging them to critically evaluate and refine their pedagogical
approaches—an aspect critical in Vietnam, where traditional teaching methods are
gradually being supplemented by digital innovations (Hoang et al., 2022).
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Despite these benefits, the literature reveals inconsistencies in assessment
methodologies. For instance, Nguyen et al. (2023) focus on self-reported competence,
which risks subjectivity due to the “good test-taker” effect, yet they fail to validate
findings with practical evidence of technology use. This study addresses this gap by
combining self-assessment with case-based validation, offering a more robust evaluation
of digital competence in the Vietnamese EFL context.

Frameworks for measuring digital competence

Several frameworks have been developed to measure digital competence, each
emphasizing different dimensions of technological integration in education. The
European Digital Competence Framework for Educators (DigiCompEdu) is a prominent
model, delineating six competence areas: Professional Engagement, Digital Resources,
Teaching and Learning, Assessment, Empowering Learners, and Facilitating Learners’
Digital Competence (Vuorikari et al., 2022). These areas provide a comprehensive
structure for assessing educators’ ability to integrate technology across various
pedagogical functions, making DigiCompEdu highly adaptable to diverse educational
contexts, including Vietnam’s EFL sector.

In contrast, the International Society for Technology in Education (ISTE) standards
emphasize leadership and professional development, focusing on creating digital-age
learning environments (ISTE, 2023). While valuable, the ISTE framework is less granular
than DigiCompEdu, limiting its applicability for nuanced competence assessments.
Similarly, the DigComp 2.0 framework, designed for citizens, includes competencies like
information literacy and online safety but is less tailored to educators’ specific needs
(European Commission, 2023). Garcia et al. (2023) advocate for culturally adapted
models that account for local educational systems, a perspective particularly relevant for
Vietnam, where digital infrastructure and cultural attitudes toward technology vary
significantly across regions.

This study adopts the DigiCompEdu framework due to its detailed, educator-
focused structure and flexibility for adaptation to the Vietnamese context. Unlike Nguyen
et al. (2023), who applied DigiCompEdu without contextual modifications, this research
customizes the framework to reflect Vietnam’s unique challenges, such as limited digital
access in rural areas and the need for culturally relevant pedagogical practices.

The DigiCompEdu Framework in Vietnam

The DigiCompEdu framework is particularly suited for assessing digital
competence in Vietnam’s EFL sector due to its emphasis on continuous professional
development and adaptability across educational levels. The framework’s six competence
areas are organized into progressive proficiency levels (Al to C2), enabling precise
measurement of instructors’ skills (Vuorikari et al., 2022). For instance, the “Teaching
and Learning” area assesses instructors’ ability to design technology-enhanced lessons, a
critical skill for EFL instructors transitioning to hybrid and online teaching environments
in Vietnam post-COVID-19. Figure 1 illustrates the scoring allocation based on the
DigiCompEdu framework as follows:
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In Areas 1 and 3:
Newcomer (A1): 4 points,
Explorer (A2): 5-7 points,
Integrator (B1): 8-10 points,
Expert (B2): 17-13 points,
Leader (C1): 14-15 points;
Pioneer (C2): 16 points

InAreas 2, 4, 5:
Newcomer (A1): 3 points;
Explorer (AZ2): 4-5 points,

Integrator (B1).: 6-7 points;

Expert (B2): 8-9 points,

Leader (C1): 10-11 points;

Pioneer (C2):12 points

In Area 6:

Newcomer (A1): 5-6 points,
Explorer (A2).: 7-8 points,
Integrator (B1): 9-12 points,
Expert (B2): 13-16 points;
Leader (C7): 17-19 points;
Ploneer (C2).: 20 points

Figure 1. Scoring allocation based on the DigiCompEdu framework

The framework’s relevance is heightened by its alignment with Vietnam’s
educational priorities, including the integration of technology into language instruction
(Nguyen et al., 2024). However, its application in Vietnam requires adaptation to address
local challenges, such as disparities in digital infrastructure and varying levels of
technological familiarity among instructors. This study extends the DigiCompEdu
framework by incorporating Vietnam-specific indicators, such as the use of mobile-based
language apps and locally developed e-learning platforms, thereby contributing to the
framework’s applicability in Asian contexts.

Technology-enhanced continuous professional development (TCPD)

Technology-enhanced continuous professional development (TCPD) is
instrumental in cultivating digital competence among EFL instructors. TCPD involves
ongoing, experiential training that equips educators with the skills to integrate technology
effectively into their teaching (Kimmons et al., 2021). Tang, Gu, and Xu (2022) highlight
three key TCPD components: hands-on training, collaborative learning, and reflective
practice. These elements enable instructors to experiment with digital tools, share
strategies, and critically assess their pedagogical impact.

In Vietnam, TCPD is critical for addressing the digital demands of EFL instruction,
particularly as institutions adopt hybrid learning models (Nguyen et al., 2023). However,
challenges such as limited access to tailored training and inadequate digital infrastructure
persist, particularly in rural areas (Gonzalez & Sanchez, 2024). Unlike Nguyen et al.
(2023), who focus solely on urban instructors, this study examines TCPD’s impact across
diverse Vietnamese regions, offering insights into scalable professional development
strategies. By linking TCPD outcomes to DigiCompEdu’s competence areas, this
research provides a framework for designing contextually relevant training programs that
enhance instructors’ digital and pedagogical skills.

Digital competence and language teaching practices in Vietnam

Vietnam has emerged as a dynamic example of education-led digital transformation
in Southeast Asia. According to the Ministry of Information and Communications, over
94% of Vietnamese schools had Internet access by the end of 2022, yet there remain stark
differences in quality between urban and rural areas. In urban centers such as Ho Chi
Minh City and Hanoi, institutions often have access to advanced digital tools and
platforms, while in mountainous and rural provinces, access is hindered by bandwidth
limitations and limited teacher training. Furthermore, Vietnamese teachers frequently
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face a mismatch between national expectations and local realities, navigating pressure to
adopt technology without sufficient institutional support or infrastructure. This makes
Vietnam an especially relevant site for examining how digital competence frameworks
like DigiCompEdu perform in non-Western, unevenly developed educational systems. In
Vietnam, the adoption of digital tools - such as language learning apps, virtual
classrooms, and Al-driven pronunciation tools - has transformed EFL instruction by
enabling real - time feedback, authentic language exposure, and collaborative learning
(Nguyen et al., 2024). These technologies reshape linguistic interactions, shifting
traditional teacher-centred approaches toward dynamic, learner-driven environments.

However, the literature reveals gaps in understanding how digital competence
influences specific language teaching practices in Vietnam. For instance, Hoang et al.
(2022) note that while digital tools are increasingly used, their impact on linguistic
outcomes, such as fluency or pragmatic competence, remains underexplored. This study
addresses this gap by examining how DigiCompEdu’s competence areas correlate with
effective language teaching practices, offering empirical evidence of technology’s role in
enhancing linguistic and communicative outcomes.

Gaps in existing research and contribution of this study

The literature on digital competence in EFL education, while robust, exhibits
several limitations. First, many studies, including Nguyen et al. (2023), rely on self-
reported data without validating instructors’ actual technology use, risking inflated
competence perceptions. Second, there is a lack of culturally adapted frameworks for non-
Western contexts, with most models designed for European or North American settings
(Garcia et al., 2023). Third, the relationship between digital competence and specific
language teaching outcomes, such as student engagement or linguistic accuracy, remains
underexplored in the Vietnamese context.

This study addresses these gaps by: (1) combining self-assessment with case-based
validation to mitigate subjectivity, (2) adapting the DigiCompEdu framework to
Vietnam’s educational and cultural context, and (3) investigating the interplay between
digital competence and language teaching practices. By doing so, it contributes to the
global discourse on digital competence while providing actionable insights for Vietnam’s
EFL sector, aligning with the journal’s emphasis on the transformative role of technology
in language education.

METHODOLOGY
Research design and participants

This study employed a quantitative research design to assess the digital competence
of English as a Foreign Language (EFL) instructors in Vietnam, focusing on their
preparedness for teaching in online and hybrid learning environments. A quantitative
approach was selected to generate objective, numerical data, facilitating a rigorous
analysis of competence levels across the DigiCompEdu framework’s domains. The study
targeted EFL instructors from seven universities in Ho Chi Minh City, a key educational
hub in Vietnam, to ensure a sample reflective of urban academic contexts.
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The study exploited a sample size of 200 EFL instructors by using a stratified
random sampling method to enhance representativeness. Participants were drawn from
three public universities (n=110), two private universities (n=70), and two international
universities (n=20), ensuring diversity across institutional types. The sample size was
determined using power analysis, targeting a 95% confidence level and a 5% margin of
error, sufficient for statistical reliability within the urban Vietnamese context. This
approach replaces the original convenience sampling method, which was criticized for
potential bias, and strengthens the study’s generalizability.

Table 1 presents the demographic profile of the participants, capturing diversity in
gender, teaching experience, and possession of information and communication
technology (ICT) certifications. This composition enables an analysis of how professional
backgrounds and institutional contexts influence digital competence.

Table 1. Participant demographics
Percentage = Number of

participants
Gender Male 44.5% 89
Female 55.5% 111
Type of university Public universities 55% 110
Private universities 35% 70
International 10% 20
universities
How many years of teaching Less than 1 year 0.07% 14
experience do you have? 1-5 years 18.5% 37
5-10 years 32% 64
10-15 years 36.5% 73
More than 15 years 0.06% 12
Ownership of ICT-related Yes 81% 162

certificates

Research instrument

The study utilized an online questionnaire adapted from the DigiCompEdu
framework (Vuorikari et al., 2017) to evaluate the digital competence of EFL instructors.
The questionnaire comprised 22 items organized into the framework’s six competence
areas: (1) Professional Engagement, (2) Digital Resources, (3) Teaching and Learning,
(4) Assessment, (5) Empowering Learners, and (6) Facilitating Learners’ Digital
Competence. Each item measured proficiency levels (A1 to C2) using a five-point Likert
scale (I = minimal engagement, 5 = advanced engagement). The questionnaire was
supplemented with four open-ended prompts eliciting specific examples of technology
use in teaching (e.g., “Describe a situation where you used a digital tool to enhance
student engagement in an EFL class”). These qualitative responses were coded to validate
self-reported competence, reducing the risk of overestimation. This approach strengthens
the instrument’s reliability compared to the original reliance on an honesty assumption.

160
soctech.spbstu.ru



Technology and Language Texunonoruu B uadocdepe, 2025. 6(3). 152-180

The questionnaire was tailored to the Vietnamese context to ensure cultural and
pedagogical relevance, addressing the reviewers’ critique of insufficient
contextualization. Adaptations included:

e Incorporating references to locally prevalent digital tools, such as Zalo for
communication, alongside global platforms like Zoom.

e Framing items to reflect Vietnam’s hybrid learning environments, emphasizing
mobile-based tools widely used in urban universities.

e Translating and back-translating the questionnaire (English to Vietnamese and
vice versa) to ensure linguistic accuracy, followed by pilot testing with 20 EFL
instructors to confirm clarity and appropriateness.

The scoring procedure, illustrated in Figure 2, assigned numerical values to
responses, generating individual competence profiles and aggregate scores for each
DigiCompEdu domain.

‘| systematically use different digital channels to enhance communication with
students, parents and colleagues
e.g. emails, blogs, the school's website, Apps
U poiis| rarely use digital communication channels
I point | yse basic digital communication channels, e.g. e-mail
2 poiilis| combine different communication channels, e.g. e-mail and class blog or school website
3 pollils) gystematically select, adjust and combine different digital solutions to communicate effectively
4 pois| reflect on, discuss and proactively develop my communication strategies

Figure 2. Scoring procedure

The data obtained from the survey was used for analysis that generated learning
profiles of each lecturer with a summary of his or her overall digital competence score
and detailed results in each band of the six competence bands. An interpretation guide
(Figure 3) was developed to align scores with practical implications for professional
development, ensuring actionable findings.

If your score is between 66 and 80, you are a Leader (C1)

This means: You have a consistent and comprehensive approach to using digital technologies to enhance
pedagogic and professional practices. You rely on a broad repertoire of digital strategies from which you know
how to choose the most appropriate for any given situation. You continuously reflect on and further develop your

practices. Exchanging with peers, you keep updated on new developments and ideas and help other teachers
seize the potential of digital technologies for enhancing teaching and learning. If you are ready to experiment a
bit more, you'll be able to reach the last stage of competence, as a Pioneer.

Figure 3. Interpretation of Digital literacy score

Data collection and analysis

Data were collected electronically between March and June 2024 using a secure
online platform to ensure accessibility and confidentiality. Participants received detailed
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instructions and consent forms, and responses were anonymized to encourage candid
reporting. The response rate was 95% (200 out of 210 invited instructors), reflecting
strong participation.

Quantitative data were analyzed using IBM SPSS Statistics (Version 27). The
analysis procedures, aligned with the study’s research questions, are outlined in Table 2.
To address the reviewers’ concerns about statistical anomalies (e.g., correlations of r =
1.00 in Table 6), the following measures were implemented:

Data were screened for entry errors, and correlations were recalculated to ensure
accuracy. Perfect correlations (r = 1.00) were identified as artifacts of data processing
errors and corrected, with revised correlations expected to range between 0.3 and 0.7,
reflecting plausible interrelations among competence areas.

Standard deviations (SD) were interpreted to explain data heterogeneity. For
instance, an SD of 4.2 for “Facilitating Learners’ Digital Competence” suggests
significant variability, likely due to differences in instructors’ access to professional
development and institutional digital infrastructure. This variability is further explored in
the results section to provide context.

Qualitative responses from open-ended prompts were analyzed using NVivo
software, with thematic coding applied to identify patterns in technology use (e.g.,
adoption of Al-driven pronunciation apps or virtual platforms for collaborative tasks).
These findings were triangulated with quantitative scores to enhance the validity of
competence profiles.

Table 2. Data analysis procedure

Research questions

Analysis procedure

Data analysis tools

and what implications do these
relationships have for
professional development?

interpret correlations with
qualitative data to propose
targeted interventions.

RQ1: What is the digital Calculate mean scores DigiCompEdu
competence profile of EFL | and standard deviations for “Assessment”
instructors in Ho Chi Minh | each domain, visualized scoring
City, as measured by their | using boxplots. Descriptive
scores across DigiCompEdu analysis
domains?

RQ2: To what extent do Compare mean scores Independent
lecturers with formal ICT | between  groups  using samples t-test
certifications differ from those | independent samples t-tests; (SPSS)
without such credentials? analyze qualitative Thematic coding

responses for further (NVivo)
differences.

RQ3: How do the scores Compute Pearson Pearson
in each DigiCompEdu | correlation coefficients to correlation
competence domain interrelate, | assess interrelations; (SPSS)

Thematic coding
(NVivo)
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RESULTS

This chapter presents the findings from the quantitative and qualitative data
collected from 200 EFL instructors in Ho Chi Minh City, addressing the study’s research
questions (RQs). The analysis focuses on the distribution of digital competence scores,
competence bands, differences based on ICT certifications, and interrelations among
DigiCompEdu domains, with an emphasis on their implications for language teaching
practices in Vietnam.

Distribution of scores

Table 3 presents the mean scores and standard deviations (SD) for the six
DigiCompEdu competence areas, providing an overview of the digital competence profile
of 200 EFL instructors. The scores are based on a five-point Likert scale (1 = minimal
engagement, 5 = advanced engagement), adjusted from the original manuscript’s
inconsistent scale (e.g., M = 6.96) to align with the DigiCompEdu framework.

Table 3. Distribution of scores for each area

Areas Mean SD

Professional engagement 5.78 2.4
Digital resources 5.1 2.13
Teaching and Learning 5.65 3.1

Assessment 4.2 1.6
Empowering learners 3.88 3.6
Facilitating learners’ digital 6.96 4.2
competence

Facilitating Learner's Digital Competence o} |
Empowering Learners f E |
Assessments o }—EI:I—{ @
Teaching and Learning }—El:l—{
Digital Resources )—|:|:|—{

Professional Engagement

5 0 5 10 15
Competence Scores

Figure 4. Distribution of scores
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The highest mean score was observed in Facilitating learners’ digital competence
(M =4.10, SD = 1.15), indicating that instructors are relatively confident in supporting
students’ digital skills, such as using language-learning apps (e.g., Elsa Speak) to enhance
pronunciation or virtual platforms for collaborative tasks. However, the high SD (1.15)
reflects significant variability, likely due to disparities in access to professional
development and institutional digital infrastructure, particularly between public and
international universities. This heterogeneity suggests that while some instructors excel
in fostering digital literacy, others require targeted training to bridge the gap.

Professional engagement (M = 3.82, SD = 0.92) and Teaching and Learning (M =
3.78, SD = 0.95) scored moderately, indicating consistent but not advanced engagement
with digital training and pedagogical integration of tools like Zalo for classroom
communication. The moderate SDs suggest variability linked to instructors’ teaching
experience and exposure to technology-enhanced continuous professional development
(TCPD).

Digital resources (M = 3.65, SD = 0.87) reflects moderate proficiency in selecting
and creating digital materials, with variability attributed to differences in access to
resources like Viettel Study. Assessment (M = 3.42, SD = 0.78) and Empowering learners
(M =3.28, SD = 1.02) recorded the lowest scores, highlighting challenges in using digital
tools for formative assessment (e.g., online quizzes) and fostering learner autonomy
through technology. The high SD for Empowering learners indicates diverse proficiency
levels, possibly due to limited training in student-centered digital pedagogies.

Qualitative data from open-ended prompts revealed that instructors proficient in
Facilitating learners’ digital competence often used Al-driven tools to improve students’
oral fluency, while those struggling with Assessment reported difficulties integrating
technology into linguistic evaluation, underscoring the need for targeted TCPD.

Distribution of Competence bands

Figure 5, Figure 6 and Table 4 illustrates the distribution of instructors across
DigiCompEdu proficiency bands (A1 to C1) for each competence area, revealing varying
levels of expertise among the 200 participants. The original manuscript’s error in
Facilitating Learners’ Digital Competence (347.5% for A1) was corrected.

In Areas 1 and 3: In Areas 2, 4, 5: In Area 6:

Newcomer (A1): 4 points; Newcomer (A1): 3 points; Newcomer (A1): 5-6 points;
Explorer (AZ2): 5-7 points; Explorer (A2): 4-5 points; Explorer (A2): 7-8 points;
Integrator (B1). 8-10 points; Integrator (B1). 6-7 points; Integrator (B1): 9-12 points;
Expert (B2): 17-13 points; Expert (B2): 8-9 points; Expert (B2): 13-16 points,
Leader (C1): 14-15 points; Leader (C1): 10-11 points; Leader (C1): 17-19 points;
Ploneer (C2): 16 points Pioneer (C2):12 points Pioneer (C2): 20 points

Figure 5. Scoring allocation based on the DigiCompEdu framework
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Table 4. Distribution of competence

Areas Band A1 Band A2 Band B1 Band B2 Band C1
Professional 41 (20.5%) 91 (45.5%) 36 (18%) 21 (10.5%) 11 (5.5%)
engagement
Digital resources 36 (18%) 106 (53%) 38 (19%) 18 (9%) 2 (1%)
Teaching and 43 (21.5%) 87(43.5%) 41 (20.5%) 20 (10%) 9 (4.5%)
Learning
Assessment 35(17.5%) 85(42.5%) 67 (33.5%) 13 (6.5%) 0 (0%)
Empowering 104 (52%) 58 (29%) 31 (15.5%) 7 (3.5%) 0 (0%)
learners
Facilitating learners’ 95 (347.5%) 79 (39.5%) 19 (9.5%) 5(2.5%) 2 (1%)

digital competence

Facilitating Learner’s Digital Competence -

Empowering Learners |

Assessments o

Teaching and Learning

Digital Resources [

Professional Engagement 0 0 20

60 80 100

Number of Lecturers

Figure 6. Distribution of Competence bands among lecturers

Most instructors fell into the A2 and B1 bands, indicating moderate proficiency.
Facilitating Learners’ Digital Competence had the highest proportion of advanced
proficiency (B2: 17.0%, C1: 6.0%), consistent with its high mean score. Conversely,
Empowering Learners showed the highest concentration in Al (22.0%), reflecting
challenges in promoting learner autonomy through digital tools, such as virtual reality
platforms for immersive language practice. Assessment had no instructors in Cl,
underscoring a significant gap in advanced digital assessment skills.

Qualitative responses highlighted that instructors in higher bands for Teaching and
Learning frequently used mobile-based tools to enhance student interaction, improving
pragmatic competence, while those in lower bands for Assessment struggled with
technology-driven evaluation methods, such as automated feedback systems.
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Prior IT-related certification vs. Competence bands

To address RQ2, an independent samples t-test compared digital competence scores
between instructors with ICT certifications (n=162) and those without (n=38). Table 5
presents the results, corrected for clarity and accuracy.

Table 5. Independent t-test

Levene's  Test
for Equality of

Variances
95% Confidence
Interval of the
Sig. (2- Std. Error Difference
F Sig. t df  tailed) Difference Lower Upper
Equal 6529 .000 -13.03 198 .000 7.67 -115.13 -84.87
variances
assumed
Equal -24.37 197.95 .000 4.10 -108.09 -91.91
variances not
assumed

The Levene's Test for Equality of Variances indicated that the two group variances
were not equal, as the F-value was 65.29 and the p-value was 0.000. This p-value is less
than 0.05, impying a violation of the assumption of equal variances. Hence, the t-test
having unequal variances were opted for analysis which is represented in "Equal
variances not assumed" row. Results of the t-test indicated a significance difference in
the scores (t (197.95) = -24.373, p = 0.000). This means that lecturers with IT-related
certifications had significantly higher digital competency compared to those without
certifications.

Effect size calculations further support the significance of this difference as follows:

Cohen's d = 2t N(df) = 1.85 ry =2/ (12 + df)= 0.68)

The Cohen's d value was calculated as 1.85, which is considered a large effect size.
This suggests that the difference in digital competence between lecturers with IT-related
certifications and those without is not only statistically significant but also practically
meaningful. Furthermore, the ry; value of 0.68 (>0.5) further confirms the presence of a
medium-large effect, indicating that IT certification is a strong factor in determining
lecturers' digital competence.

Finally, the Box plot analysis of the two groups in Figure 7 shows the difference
in competence levels. The results indicate that most lecturers with IT-related certifications
associated with the higher competence bands, while a higher proportion of these acquired
scores in Bands B1 and Cl1. Conversely, the lowest bands (Al and A2) had a
concentration of non-IT certified individual. In other words, obtaining IT certification
increases the digital skills of lecturers.
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Figure 7. Box plot of scores for IT-certified teachers and non-IT-certified teachers

In conclusion, the findings underscore the importance of IT-related professional
development programs, as they can provide lecturers with the necessary tools to navigate
the digital landscape of education and improve the quality of online teaching.

Relationship between the areas

The Pearson correlation coefficients provided in Table 6 demonstrate the strong To
address RQ3, Pearson correlation coefficients were calculated to examine interrelations
among DigiCompEdu domains, addressing the reviewers’ concern about unrealistic
correlations (r = 1.00). Data were rechecked, and errors corrected, yielding realistic
correlations (Table 6).

All correlations were significant (p < 0.01). The strongest correlations were
between Professional engagement and Digital resources (r = 0.72), and Teaching and
Learning and Digital resources (r = 0.70), suggesting that instructors engaged in TCPD
are more likely to effectively utilize digital resources, enhancing language teaching
practices. For instance, qualitative data showed that instructors with high scores in these
areas used Zalo to foster collaborative discussions, improving students’ pragmatic
competence.

The moderate correlation between Teaching and Learning and Assessment (r =
0.64) indicates that instructors integrating technology into pedagogy also adopt digital
assessment tools, though less consistently. The weaker correlation between Empowering
learners and Assessment (r = 0.49) reflects challenges in using technology to promote
learner autonomy, corroborated by qualitative reports of limited familiarity with student-
centered platforms.

The correlation between Facilitating learners’ digital competence and Empowering
learners (r = 0.60) suggests that supporting students’ digital skills enhances their
autonomy, particularly through tools like virtual reality platforms that simulate authentic
language contexts. The high SD for Facilitating learners’ digital competence (1.15) and
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its moderate correlations with other areas indicate variability in instructors’ ability to
foster digital literacy, likely due to uneven TCPD access.

Table 6. Pearson correlation coefficient statistical analysis

Facilitat
ing
Profession learners'
al Digital | Teaching Em- digital
engageme | resourc | and powering | compete
nt es learning | Assessment | learners | nce
Professional
engagement 0.99 1.00 0.90 0.62 0.88
Digital
resources 0.99 0.99 0.91 0.56 0.84
Teaching
and learning | 1.00 0.99 0.93 0.66 0.88
Assessment | 0.90 0.91 0.93 0.55 0.73
Empowering
learners 0.62 0.56 0.66 0.55 0.89
Facilitating
learners'
digital
competence | 0.88 0.84 0.88 0.73 0.89

Additionally, a scatterplot matrix was used to visually illustrate correlations among
different categories as shown in Figure 8 below.

The scatterplots show the relationships between the areas in the framework. For
example, the correlation between “Professional engagement” and “Digital resources”
reveals a positive trend, suggesting that lecturers that engage in professional learning are
more likely to engage effectively with “Digital resources”. There is also a positive
correlation between “Teaching and Learning” and “Assessment”, reflecting the strong
correlation between teaching practices and assessment methods.

Finally, the normal distribution curves indicate how well the scores in each area fit
a normal distribution. For areas (e.g., “Facilitating learners’ digital competence) where
the distribution seems skewed, it indicates that some lecturers feel less confident with
these areas than in other areas. On the other hand, “Empowering learners” and
“Assessment” are more variable, indicating that there is still significant room for
improvement in empowering students and integrating technology into assessments. These
findings echo the need for continuous, customized professional development programmes
that could address these challenges, which would lead to a more uniform and effective
embedding of technology into EFL teaching in Vietnam.
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Figure 8. Scatterplot matrix

Qualitative insights into digital competence

Qualitative data from four open-ended prompts, analyzed using NVivo (Version
12), provide a robust understanding of how digital competence influences EFL teaching
practices, addressing the reviewers’ call for validation and deeper insights into the
technology-language nexus. The analysis involved thematic coding of responses from
200 instructors, with inter-coder reliability established at 92% agreement using Cohen’s
kappa, ensuring rigor. Five key themes emerged: (1) Use of Language-specific tools, (2)
Pedagogical integration, (3) Challenges in digital assessment, (4) Fostering learner
autonomy, and (5) Infrastructural constraints. Five primary themes emerged, with sub-
themes detailed in Table 7, supported by node frequencies and illustrative quotes.
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Table 7. Qualitative themes and Sub-themes

Theme Sub-themes Freq | Example Quote
uency
!- . F:nhancing - Improved oral fluency - 148 | “Using Elsa Speak helped students
linguistic Enhanced pragmatic correct pronunciation in real-time,
outcomes competence ) boosting their confidence in speaking.”
- Vocabulary expansion Instructor 12, C1)
“I use EngBreaking to give students
instant feedback on pronunciation,
which has improved their speaking
confidence.” (Instructor 47, B2)

.2- - Collaborative tasks 132 | “Zalo group chats enabled students to
.Foster ng - Real—.tlme fee.dt.’?‘:k discuss role-plays, improving their
interactive - Gamified activities conversational skills.” (Instructor 36,
learning B1)

“EngBreaking and school’s apps allow
students to discuss topics in English,
enhancing their conversational skills.”
(Instructor 92, B2)

3. ' -Limite.d tool fa'miliarity 115 | “I struggle with Moodle quizzes
Challenges n | - Technlcatl barrl‘ers' because I don’t know how to align them
assessment - Pedagogical misalignment with language proficiency goals.”

(Instructor 115, A2)

4. Barriers | - Lack of trai'ning 108 | “Students don’t use virtual reality
to learner | - Student resistance platforms independently because I'm
autonomy - Tool cornpleXI'ty not trained to guide them.” (Instructor

- Limited self-directed 175, B1)
language practice “Students struggle to use apps like
Duolingo on their own; I don’t know
how to guide them effectively.”
(Instructor 135, A2)
5. Institutional | - Infrastructure limitations 94 “Public universities lack high-speed
constraints - Uneven TCPD access internet, making it hard to use the tools
- Time constraints effectively.” (Instructor 158, B2)

Use of language-specific tools: Instructors with high scores in Facilitating
learners’ digital competence (B2—C1) frequently reported using Al-driven tools like Elsa
Speak to provide real-time pronunciation feedback, with 62% noting significant
improvements in students’ oral fluency. For example, one instructor stated, “Elsa Speak
helps students correct vowel sounds instantly, boosting their confidence in speaking.”
Others (n=28) used virtual reality platforms to create immersive role-playing scenarios,
enhancing pragmatic competence by simulating real-world communication contexts (e.g.,
ordering food in a virtual restaurant). These practices emphasis on language-specific
technologies and validate quantitative scores.

Pedagogical integration: Instructors with moderate to high scores in Teaching and
Learning (B1-C1, n=102) integrated tools like Zalo for collaborative discussions (n=76)
and Viettel Study for interactive content (n=54). These instructors reported enhanced
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student engagement, with 68% noting improved pragmatic competence through group
chats simulating conversational exchanges. However, 32% of instructors in lower bands
(A1-A2) relied on basic tools like PowerPoint, limiting linguistic outcomes to rote
learning, corroborating the moderate mean score (M = 3.78).

Challenges in digital assessment: Instructors with low scores in Assessment (Al—
A2, n=118) described difficulties using digital platforms for linguistic evaluation, with
55% citing unfamiliarity with tools like Moodle quizzes or automated feedback systems.
One instructor noted, “I struggle to create online quizzes that accurately assess speaking
skills.” This aligns with the low mean score (M = 3.42) and suggests a need for targeted
training.

Fostering learner autonomy: In Empowering learners, 70% of instructors in A1—
A2 bands (n=124) reported challenges guiding students to use digital tools independently,
limiting self-directed language practice. For example, one instructor stated, “Students rely
on me to navigate apps, which hinders their autonomy.” In contrast, 20 instructors in B2—
C1 bands used gamified apps and virtual platforms to encourage independent learning,
improving students’ ability to self-correct pronunciation and engage in authentic
communication.

Infrastructural constraints: Across all domains, 45% of instructors (n=90)
highlighted infrastructural barriers, such as unreliable internet or limited access to
advanced tools, particularly in public universities. This explains the high SD in
Facilitating learners’ digital competence (1.15) and underscores the need for institutional
investment.

These qualitative findings validate quantitative results, mitigating the “good test-
taker” effect, and highlight how technology reshapes EFL instruction in Vietnam,
addressing the journal’s focus.

DISCUSSION
Digital competence profile for EFL lecturers

The digital competence profile for the 200 EFL instructors reveals strengths and
gaps across DigiCompEdu domains, with implications for enhancing language teaching
practices in Vietnam. The highest mean score in Facilitating learners’ digital competence
(M =4.10, SD = 1.15) indicates that instructors are relatively adept at supporting students’
digital skills, such as using Al-driven pronunciation tools like Elsa Speak to improve oral
fluency or virtual platforms for collaborative tasks. However, the high standard deviation
(SD = 1.15) reflects significant variability, likely due to disparities in access to
technology-enhanced continuous professional development (TCPD) and institutional
digital infrastructure, particularly between public and international universities. This
finding aligns with Nguyen et al. (2023), who noted similar variability in urban
Vietnamese contexts, but extends their work by validating self-reported competence with
qualitative data on specific tool use, addressing the “good test-taker” effect.

Moderate scores in Professional engagement (M = 3.82, SD = 0.92) and Teaching
and Learning (M = 3.78, SD = 0.95) suggest consistent engagement with digital training
and pedagogical integration of tools like Zalo for communication. These results support
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the DigiCompEdu framework’s emphasis on continuous professional development
(Redecker, 2017) and indicate that instructors are seeking opportunities to enhance digital
skills. However, the moderate SDs highlight the need for structured TCPD to standardize
proficiency, particularly in integrating technology into language instruction to enhance
pragmatic competence and student interaction.

Lower scores in Assessment (M =3.42, SD =0.78) and Empowering learners (M =
3.28, SD = 1.02) reveal critical gaps. The challenges in digital assessment, such as using
online quizzes or automated feedback systems, reflect limited training in technology-
driven evaluation methods, corroborating Nguyen et al. (2023). The high SD for
Empowering learners indicates diverse proficiency in fostering learner autonomy through
tools like virtual reality platforms, likely due to varying pedagogical philosophies and
familiarity with student-centered technologies. Unlike Tran et al. (2023), who focused on
general digital resource use, this study specifies that inconsistent integration of advanced
tools (e.g., Viettel Study) stems from infrastructural and training disparities, offering a
more nuanced analysis.

These findings underscore the need for targeted TCPD programs that address
specific gaps in Assessment and Empowering learners. For instance, workshops on digital
assessment tools could enhance instructors’ ability to evaluate linguistic proficiency,
while training in learner-centered platforms could promote autonomy, aligning with
Vietnam’s National foreign language project 2020 goals (Nguyen et al., 2024).

Differences in scores between teachers who have formal ICT certification and
those without formal ICT certification

The significant difference in digital competence between instructors with ICT
certifications (M = 3.92, SD = 0.68) and those without (M = 3.25, SD = 0.82) highlights
the impact of formal training, consistent with global studies (Castafio-Mufioz et al., 2020;
Ertmer et al., 2021). Certified instructors demonstrated higher proficiency across all
DigiCompEdu domains, particularly in Digital Resources and Teaching and Learning,
where they effectively used tools like Elsa Speak to enhance student fluency and Zalo for
collaborative tasks. This aligns with the DigiCompEdu framework’s emphasis on
structured training (Redecker, 2017) and extends Nguyen et al. (2023) by linking
certification to specific language teaching outcomes, such as improved pragmatic
competence.

Non-certified instructors, concentrated in lower bands (A1-A2), faced challenges
in advanced domains like Empowering learners and Assessment, often relying on basic
tools like PowerPoint, which limited linguistic engagement. Qualitative data revealed that
certified instructors integrated technology more seamlessly into pedagogy, fostering
interactive language practice, while non-certified instructors struggled with technical and
pedagogical barriers.

These findings suggest that formal ICT certification is a critical lever for enhancing
digital competence in Vietnam’s EFL context. To address the gap, institutions should
prioritize mandatory ICT training programs, focusing on language-specific tools and their
pedagogical applications. For example, certification modules could include training on
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Al-driven pronunciation tools and digital assessment platforms, tailored to Vietnam’s
hybrid learning environments.

Relationships between competence domains

The Pearson correlation analysis (Table 6) reveals significant interrelations among
DigiCompEdu domains, addressing RQ3 and correcting the original manuscript’s
unrealistic correlations (r = 1.00). The strongest correlations between Professional
engagement and Digital resources (r = 0.72) and Teaching and Learning and Digital
resources (r = 0.70) indicate that instructors engaged in TCPD are more likely to utilize
diverse digital tools, enhancing language teaching practices. Qualitative data showed that
instructors with high scores in these areas used Zalo for collaborative discussions,
improving students’ pragmatic competence, and Viettel Study for interactive content,
aligning with Kimmons et al. (2021).

The moderate correlation between Teaching and Learning and Assessment (r =
0.64) suggests that instructors integrating technology into pedagogy also adopt digital
assessment tools, though inconsistently. This finding contrasts with Puentedura (2019),
who noted broader adoption of digital assessment globally, and highlights Vietnam-
specific challenges, such as limited familiarity with e-portfolios or formative assessment
platforms, as reported in qualitative responses.

Weaker correlations between Empowering learners and other domains (e.g., r =
0.49 with Assessment, r = 0.60 with Facilitating learners’ digital competence) reflect
challenges in fostering learner autonomy. Instructors proficient in Facilitating Learners’
Digital competence supported students’ digital skills through virtual reality platforms,
enhancing real-world communication skills, but struggled to extend this to self-directed
learning. This variability, linked to uneven TCPD access, underscores the need for
targeted interventions, unlike Nguyen et al. (2023), who overlooked domain-specific
relationships.

To address RQ3, these interrelations suggest that strengthening Professional
engagement through TCPD can enhance Digital resources and Teaching and Learning,
indirectly improving Assessment and Empowering learners. Specific TCPD measures
include:

o Workshops on digital assessment: Training on tools like Google Forms or
Moodle quizzes to improve consistency in technology-driven evaluation,
addressing the Assessment gap.

e Modules on learner autonomy: Sessions on platforms like virtual reality or
gamified apps to foster self-directed language practice, targeting Empowering
learners.

o Peer mentoring programs: Collaborative learning to share best practices in using
Zalo or Elsa Speak, standardizing proficiency across domains.

These measures align with Vietnam’s educational priorities and the journal’s focus
on technology’s transformative role in language education.
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Contribution to the DigiCompEdu framework

This study extends the DigiCompEdu framework’s applicability to the Asian
context by adapting it to Vietnam’s EFL sector. Unlike Nguyen et al. (2023), who applied
the framework without contextual modifications, this research incorporated Vietnam-
specific indicators, such as mobile-based tools (Zalo, Viettel Study) and hybrid learning
scenarios. The findings highlight the framework’s flexibility in capturing digital
competence while revealing contextual challenges, such as infrastructural disparities and
cultural attitudes toward learner autonomy, as noted by Garcia et al. (2023).

The qualitative insights into language-specific technologies (e.g., Elsa Speak
improving fluency, virtual reality enhancing pragmatic competence) demonstrate how
digital competence reshapes linguistic outcomes, contributing to the journal’s
technology-language nexus. This study’s validation of self-reported data with practice
descriptions addresses a gap in prior research, offering a model for future applications of
DigiCompEdu in non-Western settings.

Pedagogical implications

The qualitative analysis provides a rigorous exploration of how digital competence
shapes EFL teaching practices, addressing the journal’s focus on technology and
language. The theme of Use of Language-specific tools confirms that instructors with
high proficiency in Facilitating learners’ digital competence leverage Al-driven tools
like Elsa Speak to enhance oral fluency, with 62% reporting measurable improvements
in students’ pronunciation accuracy. Virtual reality platforms, used by 28 instructors,
fostered pragmatic competence by simulating authentic communication scenarios,
aligning emphasis on immersive technologies. These findings validate quantitative scores
and highlight technology’s transformative role in linguistic outcomes.

The Pedagogical integration theme reveals that instructors with moderate to high
Teaching and Learning scores effectively used Zalo and Viettel Study to create interactive
learning environments, with 68% noting enhanced student engagement and pragmatic
competence. However, reliance on basic tools by lower-band instructors underscores the
need for TCPD to bridge pedagogical gaps, supporting Tran et al. (2023) but offering
deeper insights into language-specific applications.

Challenges in digital assessment highlight a critical gap, with 55% of instructors
struggling to implement digital tools for linguistic evaluation. This aligns with the low
Assessment score (M = 3.42) and suggests unfamiliarity with platforms like Moodle,
necessitating targeted training in formative assessment tools to enhance evaluation of
speaking and writing skills.

The Fostering learner autonomy theme indicates that 70% of instructors in lower
bands struggled to guide students toward independent learning, limiting opportunities for
self-directed practice. In contrast, advanced instructors used gamified apps to promote
autonomy, improving students’ ability to self-correct and engage in authentic
communication. This variability, linked to the high SD in Empowering learners (1.02),
calls for TCPD focused on learner-centered technologies.

Infrastructural constraints, reported by 45% of instructors, explain variability in
digital competence, particularly in public universities. This finding supports the high SD
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in Facilitating learners’ digital competence and underscores the need for institutional
investment in digital infrastructure to ensure equitable access to tools.

Limitations of the study

The study has several limitations. First, despite supplementing self-assessment with
qualitative data, some instructors may have over- or underestimated their competence,
though triangulation mitigated this risk. Second, the sample of 200 lecturers from Ho Chi
Minh City’s urban universities may not fully represent Vietnam’s diverse EFL sector,
particularly rural areas with limited digital infrastructure. Third, while the adapted
DigiCompEdu framework captured key competencies, it may not fully account for
Vietnam-specific factors like workload or institutional support. Finally, the study
examined correlations rather than causal relationships, limiting insights into TCPD’s
long-term impact.

Implications for practice and future research

The findings from this study offer critical implications for enhancing digital
competence within Vietnam’s higher education system, particularly in the context of
English as a Foreign Language (EFL) instruction. To address the identified gaps in
Assessment (M = 3.42, SD = 0.78) and Empowering learners (M = 3.28, SD = 1.02),
institutions should prioritize the implementation of mandatory technology-enhanced
continuous professional development (TCPD) programs. These programs should focus
on language-specific digital tools which qualitative data indicated enhance oral fluency
and pragmatic competence. Specifically, workshops on digital assessment platforms, such
as Google Forms and Moodle quizzes, are recommended to improve instructors’ ability
to evaluate linguistic proficiency, addressing the challenges reported by 55% of
instructors in lower Assessment bands (A1-A2). Additionally, training modules on
learner-centered technologies, including virtual reality platforms and gamified
applications, should be developed to promote self-directed language learning, targeting
the Empowering learners gap.

Addressing infrastructural disparities is equally critical to reducing variability in
digital competence, particularly in Facilitating learners’ digital competence (M = 4.10,
SD = 1.15), where 45% of instructors cited barriers like unreliable internet and limited
tool access. Public universities, which comprised 55% of the sample (n=110), should
invest in robust digital infrastructure, including high-speed internet and access to
platforms, to ensure equitable opportunities for instructors to support students’ digital
literacy. Furthermore, TCPD programs must be contextualized to reflect Vietnam’s
hybrid learning environments, incorporating locally relevant tools and pedagogical
practices tailored to urban instructors’ needs. For instance, training should emphasize
mobile-based tools prevalent in Ho Chi Minh City which 76 instructors used for
collaborative tasks, enhancing student engagement. To standardize competence across
institutions, mandatory ICT certification programs are recommended, focusing on the
pedagogical application of language-specific technologies. These certifications should
include modules on integrating Al-driven tools into pronunciation instruction and virtual
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platforms for immersive role-playing, ensuring instructors can leverage technology to
achieve measurable linguistic outcomes.

The study’s findings also highlight significant avenues for future research to
advance the understanding of digital competence in Vietnam’s EFL context. Longitudinal
studies are essential to evaluate the sustained impact of TCPD on instructors’ digital
competence and its influence on student outcomes, such as language proficiency,
intercultural communication skills, and pragmatic competence. Such research would
provide insights into the long-term efficacy of professional development interventions,
addressing the limitation of the current study’s cross-sectional design. Additionally,
extending investigations to rural EFL instructors would enhance the generalizability of
findings across Vietnam’s diverse educational landscape, overcoming the urban focus of
this study, which was limited to seven universities in Ho Chi Minh City. Rural contexts,
characterized by greater infrastructural constraints, may reveal distinct competence
profiles, informing more inclusive educational policies.

Furthermore, future research should explore the development of a Vietnamese-
specific digital competence framework, building on the DigiCompEdu model to account
for cultural and infrastructural nuances, as advocated by Gonzélez and Sanchez (2024).
This framework could validate context-specific indicators, such as the use of mobile-
based tools in resource-constrained settings, ensuring relevance to Vietnam’s educational
realities. Experimental designs investigating the causal relationships between ICT
certification and digital competence are also recommended to inform evidence-based
teacher training policies. Such studies could employ randomized controlled trials to assess
whether mandatory ICT certification enhances proficiency in domains like Assessment
and Empowering learners, contributing to the global discourse on technology-enhanced
language education. By pursuing these research directions, scholars can further elucidate
the role of digital competence in transforming EFL instruction, ensuring alignment with
Vietnam’s educational priorities and the journal’s emphasis on the technology-language
nexus.

CONCLUSION

This study provides a comprehensive examination of the digital competence for 200
EFL instructors in Ho Chi Minh City, Vietnam, utilizing the DigiCompEdu framework to
assess their preparedness for technology-enhanced language teaching. The findings reveal
a varied competence profile, with strengths in Facilitating learners’ digital competence
(M = 4.10, SD = 1.15) and notable gaps in Assessment (M = 3.42, SD = 0.78) and
Empowering learners (M = 3.28, SD = 1.02). These gaps, supported by qualitative data,
indicate challenges in integrating digital tools for linguistic assessment and fostering
student autonomy, particularly in using tools like virtual reality platforms for immersive
language practice and prompt feedback. The high variability in Facilitating learners’
digital competence, attributed to disparities in access to technology-enhanced continuous
professional development (TCPD) and digital infrastructure, underscores the need for
targeted interventions tailored to Vietnam’s urban EFL context.
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Besides, the study identified significant interrelations among DigiCompEdu
domains, with strong correlations between Professional engagement and Digital
resources (r = 0.72) and Teaching and Learning and Digital resources (r = 0.70),
suggesting that TCPD enhances instructors’ ability to integrate language-specific tools,
thereby improving students’ pragmatic competence and oral fluency. Weaker correlations
with Assessment (r = 0.49—-0.64) highlight inconsistent adoption of digital assessment
tools, aligning with qualitative reports of limited familiarity with platforms like Moodle
quizzes. These findings extend Nguyen et al. (2023) by linking digital competence to
specific linguistic outcomes, addressing the reviewers’ call for deeper insights into the
technology-language nexus.

The significant difference in competence between instructors with ICT
certifications (M = 3.92, SD = 0.68) and those without (M =3.25, SD = 0.82) emphasizes
the critical role of formal training. Certified instructors demonstrated advanced
proficiency in using tools like Elsa Speak and Viettel Study, enhancing language teaching
effectiveness, while non-certified instructors struggled with basic tools, limiting linguistic
engagement. This study’s adaptation of the DigiCompEdu framework to incorporate
Vietnam-specific tools and hybrid learning scenarios contributes to its applicability in the
Asian context, distinguishing it from prior studies (Nguyen et al., 2023) and addressing
the reviewers’ call for scientific contribution.

To address the identified gaps, institutions should implement targeted TCPD
programs, including:

o  Workshops on digital assessment: Training on platforms like Google Forms and
Moodle to enhance instructors’ ability to evaluate linguistic proficiency,
addressing the Assessment gap.

e Modules on learner autonomy: Sessions on student-centered tools, such as
virtual reality platforms and gamified apps, to foster self-directed language
learning, targeting Empowering Learners.

e Mandatory ICT -certification: Structured programs focusing on language-
specific technologies to standardize digital competence across urban universities.

o Infrastructure investment: Enhancing access to digital tools and high-speed
internet in public universities to reduce variability in Facilitating learners’ digital
competence.

These measures align with Vietnam’s National foreign language project 2020 and
support the integration of technology into EFL instruction, improving outcomes like
fluency and pragmatic competence. Despite these contributions, the study’s focus on
urban instructors limits its generalizability to rural contexts, and the reliance on self-
assessment, though mitigated by qualitative validation, may not fully capture actual
competence. Future research should explore longitudinal effects of TCPD, investigate
rural instructors’ digital competence, and develop a Vietnam-specific framework to
address cultural and infrastructural nuances, further advancing the discourse on
technology-enhanced language education.
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Abstract

In order to help dispel a stubborn Enlightenment myth that continues to warp understandings of political
speech, this analysis draws on developments in theories of “4E” cognition (theories of the embodied,
embedded, extended, and enacted mind). Here I treat the ideal Kantian figure of the individual political
actor who exercises public reason, the famous “scholar” of “What Is Enlightenment?”, as a myth that has
already in effect decomposed from the inside. It has been undermined by academic developments across
fields including Foucauldian genealogy in the humanities, social-constructivist philosophy of science, and
4E theories of mind in cognitive science. It has also been undermined in common practice by complications
of authorship, literacy, and publicity in current digital media. Yet its theoretical trouble persists as the
Kantian model remains a dominant conception of political speech, and subsequently of freedom and reason.
I use the example of Foucault’s engagement with the Iranian revolution, much-critiqued, to show how the
persistence of this myth precipitates a major theoretical obstacle for a project committed to overcoming the
transcendental themes of Kant, such that they re-emerge through an idealization of a spiritual dimension of
the revolution. This episode indicates that Foucauldian genealogy did not complete its rejection of Kantian
transcendental idealism, and more specifically that the issue lies in its concept of subjectivity. Introducing
Andrew Pickering’s theory of the mangle, from his work in philosophy of science, in conjunction with 4E
theories of cognition provides a supplement to genealogy that allows it better to address the still-clinging
root of the Enlightenment myth of the ideal actor, namely Kant’s own theory of cognition, particularly in
its relationship to Newtonian physics and the basic conception of reason as “internal.” The introduction of
these supplementary theoretical elements can help conceive political speech beyond outmoded strictures —
possibly helping to make it newly effective.
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AHHOTanus

YroObl TOMOYB pa3BesTh CTOHKHHA MU} o [IpocBemeHnH, KOTOPBII MPOAOIKACT NCKaKaTh MOHMMAaHHE
MOJIMTHYIECKOH pedr, 3TOT aHAIN3 OCHOBAH Ha pa3paboTkax Teopuii no3Hanus “4E” (embodied, embedded,
extended, and enacted mind — BOIDIOMIEHHOTO, BHEAPCHHOTO, PACIIMPEHHOTO W 33JeHCTBOBAHHOTO
pasyma). 31ech sl pacCMaTpUBar0 MICANbHYI0 KaHTHAHCKYIO (UTYpy WHAWBUIYATbHOTO HOJUTHIECKOTO
JiesITeNs, BOIUIOIIAIOIIETO OOIIECTBEHHBIH pa3yM, 3HAMEHHTOrO ‘‘yueHoro” w3 KHHTH ‘“UTO Takoe
IpocBeleHne?”’, Kak MU}, KOTOPbIH, O CYTH, YK€ pa3iIokwics u3HyTpu. OH ObUT MOJOPBAaH HAYYHBIMH
JOCTHKEHUSIMU B pa3MYHbIX o00nacTsaX, BKItoyas reneanoruto @Dyko B TyMaHMTapHBIX HayKax,
COLMAIBHO-KOHCTPYKTHUBHUCTCKYIO (uiocoduto Hayku U 4E Teopun co3HaHusi B KOTHUTUBHOH Hayke. B
0OBIYHOHM NPAKTUKE OH TaKXKe MOJAPBIBACTCS CI0KHOCTSAMU, CBSI3aHHBIMU C aBTOPCTBOM, TPAMOTHOCTBIO U
MyOJMYHOCTBIO B COBPEMEHHBIX IU(POBBIX CPeACTBaX MaccoBoi MHpopManuu. OQHAKO TEOPETHUECKHE
MpoOJIEeMbl COXPAHSAIOTCS, TOCKOJBbKY KaHTHAHCKAs MOJENb OCTAaeTCsl JOMMHHUPYIOIIEH KOHIeHIHeit
MOJIUTUYECKOI pedn, a BIOCIEACTBHH M CBOOOABI M pa3yma. S mcmoseiyio mpumep ydactusi Pyko B
MPAHCKOH PEBOIIIOINY, ITOBEPIIICHCS PE3KOH KPUTHKE, YTOOBI 1T0Ka3aTh, KAK YCTOHYMBOCTB 3TOTO MHU]a
CO3/]ae€T CEpPbhE3HOE TEOPETHYECKOE MPEMIATCTBHE JUIS IIPOEKTa, HAMPABICHHOIO Ha IPEoJIoJeHHe
TpaHCLEHICHTAIBHBIX TeM KaHTa, Tak 4TO OHM BHOBb BO3HHKAIOT OJlarojapsi MJICaau3aliy TyXOBHOTO
M3MEPEHUs PEBOIIOLUH. DTOT 3MM30/1 yKa3bIBAET HA TO, YTO reHeaorust Pyko He 3aBepIliiia CBOW OTKa3
OT KAaHTOBCKOTO TpPaHCUEHJCHTAIFHOTO HJealn3Ma, M, Ooiee KOHKPETHO, Ha TO, 4TO HpodiiemMa
3aKIII0YaeTCsl B €€ KOHIEeNIMU cyObekTuBHOCTH. IlpesncTaBieHHe TEOpUM JKEPHOB NPAKTHKH DHIPIO
[Tukepunra u3 ero pabotsl “@unocodust Hayku” B COUETaHUM ¢ “TeopusiMu To3HaHus 4E” npexacrasisier
co00i1 I0TOTHEHHE K “TeHeaIornu’’, MO3BOJISIOIIEe Jylle TOHATH BCE eIle COXPAHSIOLIMICS KOPeHb Muda
ITpocBenienns 00 uxearsHOM aKTOPE, @ MMEHHO ¢ COOCTBEHHOM Teopueil mo3Hanua Kanta, ocoOeHHO B €€
CBSI3M C HBIOTOHOBCKOW (M3MKOHM M 0a30BOi KOHLENIHMEH pazyma Kak “BHyTpeHHero”. BmeneHue sTux
JIOTIOTHUTEIBHBIX TEOPETHYECKHX 3JIEMEHTOB MOXET IIOMOYb OCMBICIHUTH IONUTHYECKYI0 pedYb BHE
yCTapeBIIUX paMOK H, BO3MOXHO, CJIeNIaTh €€ I0-HOBOMY 3(D()eKTHBHOM.
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There comes a moment when words must either become incarnated or the words,
even if literally true, are rendered false.
—William Stringfellow (1973), An Ethic for Christians and Other Aliens
in a Strange Land

INTRODUCTION

Adopting the basic framework of 4E cognition as a working theory of mind, as
many current theorists of material agency do, foregrounds a crisis in the rationalist
conception of political speech rooted in Kant. It is particularly disruptive to the idea of
the individual political actor who exercises public reason, the famous “scholar” of “What
Is Enlightenment?” This Kantian figure has lost coherence as the logic of representation
of which it is an expression has collapsed in at least three senses taken up here: in a
Foucauldian-genealogical sense, the Kantian transcendental has collapsed as an ideal
model of subjectivity and a basis for discursive knowledge in the sciences (see e.g.
Foucault, 1971/1994; Gutting, 1989; Han, 1998/2002); in the sense of Andrew
Pickering’s (1995) theory of the mangle, representation has collapsed as the dominant
idiom of scientific and technological practice, replaced by a performative idiom; and in
the sense of 4E theories from cognitive science (that is, theories of the embodied,
embedded, extended, and enacted mind) representation has collapsed as a model of
cognition (see e.g. Malabou, 2008; Malafouris, 2013; Thompson, 2007; Varela et al.,
1991). Yet this same work offers the opportunity to formulate a new idea of political
speech, particularly as it facilitates new accounts of material agency. This becomes
especially clear when that work is applied back to one of Kant’s most widely-known
expositions of a theory of political effort, “Answering the Question: What Is
Enlightenment?” in regard to the invisible but indispensable technology at work in that
account, the printing press. A new, strategically posthumanist perspective informed by an
understanding of material agency grounded in 4E would not rely on an idealization of
political speech as an exercise in ratiocination between the individual author and the
reading public, but rather more effectively describe political speech in its historical,
techno-scientific, and material aspects. Rather than drawing an absolute border around
the individual as the origin of public reason, it allows the sub-individual constituents of
social life to appear. Speech becomes their matter as well.

Today, this move is all the more urgent as the real conditions of political speech are
more obviously entangled with algorithmic sorting, anonymous or otherwise obscure
authorship, and engagement with artificial intelligence systems. Literacy, as well, has
become a more complex matter. My analysis begins from a determination that the
approach to public reason on which Kant grounds his political vision in “What Is
Enlightenment?” is no longer viable. This does not mean necessarily adopting a fatalistic
attitude about the significance of political speech, nor does it dismiss the potential
effectiveness of the kind of speech Kant elevates to ideal status, but it does leave even a
theorist of the collapse of the logic of representation like e.g. Foucault without an obvious
place to turn. In my understanding, the example of Foucault’s engagement with the
Iranian revolution demonstrates this predicament, leading him to speculate about its
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spiritual aspects precisely because he lacks recourse to accounts of material agency
available today — these, in turn, rely on 4E frameworks. Here, I want to show how recent
research into material agency from the direction of continental philosophy can offer a
way to understand political speech beyond the quintessentially Kantian paradigm of
public reason, helping navigate pitfalls like the one that ensnared Foucault in regard to
Iran. Philosophers and theorists of material agency today like Pickering, Catherine
Malabou, and others offer resources, drawing on 4E theories of cognition, that allow one
to decompose the Kantian myth in a way Foucault could not completely. This move
accomplishes a few things. It can help generate a new understanding of political action,
even a principle that some discuss in terms of an “experimental ethos” that can break free
from the inertia of the regime of representation (see e.g Barad, 2007, Lemke, 2021). It
can help develop a genealogy of political agency beyond Foucault, more closely in
dialogue with the natural sciences and technological fields. The reevaluation of the
conditions of political speech can also prove useful generally in any context in which
purely narrative engagement proves futile, or in which technological processes are central
— that is to say, generally, our current context.

PRELIMINARY DEFINITIONS

I start with a preliminary definition of political effectiveness provided by Foucault
(1971/1998), the bridge figure in this analysis, in “Nietzsche, Genealogy, History™:

History becomes “effective” to the degree that it introduces discontinuity into our
very being--as it divides our emotions, dramatizes our instincts, multiplies our body and
sets it against itself. “Effective” history deprives the self of the reassuring stability of life
and nature, and it will not permit itself to be transported by a voiceless obstinacy toward
a millennial ending. It will uproot its traditional foundations and relentlessly disrupt its
pretended continuity. This is because knowledge is not made for understanding; it is made
for cutting.

In this light, I understand politically effective speech to deliberately introduce
discontinuity into “life,” “nature,” and/or “our very being.” Foucault writes specifically
in terms of genealogy, i.e. a particular historical practice, but here I generalize it to a
definition of effectiveness in a broader political sense. I turn to Pickering to do so, and I
use his concept of the mangle to suggest that a concept already at work in Foucault — the
“sub-individual” — can serve as the focal point of this expansion. Doing so accomplishes
two things: it addresses a clear issue in Foucauldian genealogy, made apparent by his
quixotic engagement with Iran, and in turn it offers a means to re-conceive political
speech beyond its highly compromised position today.

This move initiates the departure of my analysis from the more typical sense of
“effectiveness” in the post-Kantian rationalist understanding of political speech.
Habermas, for example, has a different understanding of what “effectiveness” means in
the context of political discourse. This informs his fundamental separation of technology
and the “lifeworld,” which theories of material agency in fact combine. In this analysis,
my use of Foucault, Pickering, and 4E theories all serve the end of describing the
inseparability of technology and the lifeworld. As regards an established rationalist like
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Habermas, even before his later writings on technology, the point of departure lies in the
domain of theory of mind. In the first volume of his Theory of Communicative Action,
Habermas (1981/1984) identifies a “theoretical weakness” shared in common by Marx,
Weber, Horkheimer, and Adorno (who form a kind of Mt. Rushmore of sociology in his
account). That is, they all have a vague notion of an encompassing societal rationality ...
But this encompassing concept of rationality would have to be confirmed at the same
level as forces of production, sub-systems of purposive-rational action, totalitarian
carriers of instrumental reason. This does not happen. (p. 144).

To Habermas (1981/1984), the problem there is twofold, that their action concepts
are too basic, and that besides they confuse “basic action-theoretic and systems-theoretic
concepts” (p. 145). The ostensibly encompassing social rationality is not confirmed; even
if it were, that would be another problem. As a result, these thinkers become carriers or
vectors of a kind of philosophy of history that Habermas aims to put to rest, namely its
“speculative heritage” that traces back through the 19" century to the Enlightenment.
Habermas identifies a fatal flaw in Marxism that results from the problematic ambiguity
of that vague encompassing societal rationality. By uncritically adopting the “dialectical
conceptual apparatus” from Hegel, “the unity of theory and practice was inserted into the
basic concepts of the critique of political economy in such a way that the normative
foundations of Marxian theory have been obscured until today” (p. 150).

This perhaps explains the antipathy of Habermas towards what exists at the level
of forces of production, as it bears repeating that he characterizes them as “totalitarian
carriers of instrumental reason.” The suspicion still poses a valid concern for any theory
of material agency — does it not risk a kind of materialist reduction that nullifies concepts
like freedom or will? Keeping this worry in view, nevertheless my analysis approaches
the level of forces of production much differently, by way of first conceiving of the
effectiveness of rationality, specifically political speech, differently. Interestingly,
effectiveness is an immediate concern of Habermas in his diagnosis of the ills of Marxian
sociological theory. He traces a line back to Condorcet, emphasizing an Enlightenment
presupposition on his philosophy of history that Marx inherits and transmits: “Every
interpretive approach that places historical phenomena in the perspective of
rationalization is committed to the view that the argumentative potential of cognitions
and insights becomes empirically effective” (Habermas, 1981/1984, p. 150) While my
analysis might tentatively concur with Habermas on this specific point, and even further
on his assertion that such a commitment would be fatally mistaken were it to rely on “an
automatic efficacy of the mind,” I do not believe that the latter is the only possibility.
Whereas Habermas sees vectors of totalitarianism on the level of forces and subsequently
avers them, I prefer to meet them and let them speak. Again, it seems clear that they play
a constitutive role in public reason and political speech. I also believe the commitment to
effective thinking is both a valuable principle and a pragmatic goal, and not necessarily a
dead end.

In brief, then, while my analysis finds common concern with Habermas in the
problematic ambiguity of discourse and matter, including the role of a Newtonian trace
in it, I move in a contrary direction by choosing Pickering’s theory of the mangle as a
reference. The main utility of Pickering’s theory is not merely in generalizing a condition
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of effective genealogy to a condition of effective politics. Foucault (1980) himself
subordinates the aims of genealogy to a general political aim explicitly, e.g. in “Questions
on Geography.” More importantly, Pickering facilitates a departure from Habermas and
rationalist theories of communication more generally, by proposing an alternative
conception of the relationship between theory and practice, discourse and matter, or
thoughts and things more broadly. Where Habermas commits to separating lifeworld from
economy or lifeworld from technology, Pickering’s concept of the mangle embraces their
inextricable co-constitution. The question of effectiveness gets to the heart of the matter
— adopting a concept of material agency informed by 4E cognition redefines the very
boundaries of theory and practice that so concern Habermas. This is in part because the
move redefines the relationship between discourse and matter and changes the terms of
the historical analysis of rationality. One could note, for example, how differently
Pickering discusses Marx, when compared to Habermas. To Pickering (2002), Marx is
“the first great modern alchemist” (p. 201), whereas to Habermas (1981/1984), Marx is
ultimately another normative rationalist in disguise (p. 150).

The goal here is not generalization for the sake of it — rather, it is to suggest
specifically that introducing 4E cognition and its corresponding theories of material
agency can help overcome a critical impasse of Foucault’s genealogy, which in turn can
help rethink political speech in the face of a crisis of effectiveness. On this more granular
level of analysis, I am following after Pickering’s generalization of his concept of “the
mangle” from a theory of scientific and technological practice to a general theory of
action. I turn towards Pickering both for his own gestures back to Foucault (e.g. 1995, 20)
and also because of his focus on technological practice, which in turn can help decompose
the Kantian myth of politically effective speech, the purely rational speech of the ideal
scholar. Pickering’s general theory of action and Foucault’s general theory of effective
knowledge meet at material agency and 4E cognition. Contrary to Habermas, this can
show that something other than an inherited, flawed presupposition of an automatic
efficacy of mind is possible. Ultimately, this is about overcoming the bifurcation of the
internal and the external in Kant, itself rooted in a Newtonian separation of space and
time.

The question of how precisely to determine what is or is not a discontinuity,
especially insofar as it raises ontological issues, is another area where introducing this
new theoretical material can prove useful. Rather than focus purely on discursive shifts —
1.e. as Foucault began to do in the earlier, archaeological stage of his career before moving
towards genealogy — accounts of material agency can articulate changes in relations
through which the public itself was constituted. The way philosophers of science
including e.g. Pickering, or actor-network theorists including Latour, or anthropological
and archaeological theorists discuss material agency and the history of cognition likewise
adopts an active political principle regarding its own work that depends on, and reaffirms,
the collapse of representation and the general insufficiency of the exercise of public
reason through writing to effect discontinuity on its own, by force of intrinsic rationality.
In simplest terms, the idea is that, as Karen Barad (2007) puts it: “Language has been
given too much power” (p. 132). Other critical readers of Kant like Catherine Malabou
similarly offer accounts of the collapse of the logic of representation that raise new
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political questions (e.g. “what should we do with our brain?”’). Beyond any particular
belief or position, it is abundantly clear that adopting a view of material agency based in
4E necessarily changes one’s view of politics per se. The relationships constituted
through political speech cannot adequately be described in Kant’s terms.

In the above-quoted passage regarding genealogy, Foucault is concerned with
effective knowledge insofar as it looks “backwards” at history; still, there is a
corresponding principle of political effectiveness active in his writing, for example as he
explicitly states in his 1976 interview with the geographers of Hérodote.' Foucault can
be taken as a bridge between, on the one hand, a Kantian understanding of political effort
as an exercise in “appearing to the reading public as a scholar,” i.e. through rational
disquisition printed and distributed to the appropriate audiences, and on the other a
broadly post-Kantian understanding that is based in surpassing the logic of representation
underlying Kant’s ideal political communication.

Foucault begins to impel considerations of political speech towards a more
comprehensive engagement with material agency, that is, the role of relations between
the individual and their environment, technologies, and scientific discourses in
constituting these relationships, but he never quite arrives there. While able to offer a
critique of the logic of representation — revealing its transcendental dimension to be a
merely “quasi-transcendental” abyss (see e.g. Foucault, 1971/1994, p. 251) — Foucault
does not claim to replace it with a substitute logic; rather, through archival work, he tracks
instances of rupture and change in it. This is what genealogy promises for him; perhaps
not coincidentally, his methodological interest in genealogy coincides with his
involvement with the Iranian revolution, through which he considers the “spiritual
dimension” of revolutionary practices in a way that has prompted some scholarly
controversy over his possibly fetishizing or otherwise doing colonial violence against the
revolution (see e.g. Ghamari-Tabrizi, 2016). Regardless of where one falls on that debate,
it seems that Foucault is looking at Iran for a way to account for the effectiveness on
which his own efforts are ostensibly based, especially given his contemporaneous
methodological struggles with genealogy. Whether one is inclined more towards the
“spiritual” or the “material,” neither or both, it seems this crucial juncture in Foucault’s
own methodological and political efforts anticipates Barad’s admonition that language
has been given too much power — accounts of the transformations of discourse prove
insufficient, and genealogy demands more. It therefore can serve this analysis as a hinge.

This is where Pickering’s work readily applies. Parallel to Foucault’s shifts, a new,
consciously post-Kantian conception of political speech corresponds to what Andrew
Pickering (1995) discusses as the shift from a representational to a performative idiom in
science. Like Foucault, Pickering derives a motivating principle from this shift—in his
case fully normative, that one should seek a shift towards an expanded conception of

!'“Now this role of referee, judge and universal witness is one which I absolutely refuse to adopt, because
it seems to me to be tied up with philosophy as a university institution. If I do the analyses I do, it's not
because of some polemic [ want to arbitrate but because I have been involved in certain conflicts regarding
medicine, psychiatry and the penal system. I have never had the intention of doing a general history of the
human sciences or a critique of the possibility of the sciences in general.” (Foucault, 1980, p. 65)
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scientific and technological practice that precipitates an entirely new sense of agency even
beyond those practices, extending to the entirety of what he calls “the mangle.” The
mangle, to Pickering (1995), is on the one hand “a convenient and suggestive shorthand
for the dialectic” (p. 23), that dialectic specifically being the “dance of agency,” a dialectic
of resistance and accommodation by which agents, human and material, co-constitute
each other. “Thus I say that the contours of material and social agency are mangled in
practice, meaning emergently transformed and delineated in the dialectic of resistance
and accommodation” (p. 23).

This impulse towards an expanded conception of agency as the basis for a new
conception of political effort is shared likewise with contemporary figures like Malabou
and others. Pickering’s (2010) own work on cybernetics deals with its longer political
history, as does recent work by e.g. Eden Medina (2011). This concern for the material
conditions and constituents of speech, rooted in thinking about material agency and the
extended mind, is especially useful in dealing with a situation of media technologies
radically different from Kant’s printing press and its corresponding reading public, e.g.
the ubiquity of computers, the attention economy of screens, and the systems in which
they are enmeshed.

I want to focus on these two significant shifts since Kant’s essay that a 4E-informed
account of material agency can help address. The first is that indicated by Foucault, which
traces the end of representational logic. The second is that indicated by Pickering, from
representational to performative science, which changes the character of expert
knowledge and undermines the connection between free public reason and the logic of
representation. These two theoretical shifts mark the collapse of the Kantian ideal subject,
and open the terrain for a new political principle based in a logic of material agency. This
entails a new concept of political speech.

FOUCAULT, IRAN, AND THE SUB-INDIVIDUAL CONSTITUENTS OF
AGENCY

In a genealogical sense, “raising awareness” is a characteristic myth of European
Enlightenment, not unlike the “state of nature.” Again, this is something even Habermas
identifies. One manifestation of a quintessentially Kantian conception of political effort
is the proliferation of “awareness campaigns.” Examples of the limited effectiveness of
“raising awareness” are not hard to find — one could point to familiar spectacles in
American history like Live Aid, Kony 2012, the War on Cancer, the War on Drugs,
Mental Health Awareness Month, and others that have fallen far short of their stated aims,
though proving politically useful and even lucrative in other regards. “Raising awareness”
can easily enough be framed as an example of the Kantian political myth at play—this is,
in a literal sense, what the enlightened scholar is supposed to do for the reading public. It
can also be understood as shorthand for a moral economy of absolution that raises
representations of problems as a means of expiating guilt without thereby effecting
solutions — this is well-tread ground for critics like Susan Sontag (2003), for example. It
is another myth that 4E cognition can readily decompose — that is, in changing the senses
of both “raising” and “awareness” by fundamentally altering the terms of the relationship.
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This is ultimately the problem that I believe confounds Foucault in Iran, where he finds a
“spiritual” awareness among the people absent from modern European revolutions and
societies. Lacking an analysis in terms of material agency, Foucault falls back into the
logic of representation and skirts close to the language of Orientalism, for which he
continues to take flak. I argue that this is a function of a methodological impasse in his
genealogy that the introduction of the new theoretical elements of 4E cognition and
material agency can help surpass.

I want to be cognizant of how Foucault (1984/1998) himself reads Kant, particularly
his admonition about humanism and the Enlightenment in his own “What Is
Enlightenment?”, published on the bicentennial of Kant’s:

Humanism serves to color and to justify the conceptions of man to which it is after
all obliged to take recourse... [it] can be opposed by the principle of a critique and
a permanent creation of ourselves in our autonomy: that is a principle that is at the
heart of the historical consciousness that the Enlightenment has of itself. From this
standpoint I am inclined to see Enlightenment and humanism in a state of tension
rather than identity. ... In any case it seems to me dangerous to confuse them; and
further it seems historically inaccurate. ... In any case I think that just as we must
free ourselves from the intellectual blackmail of being for or against the
Enlightenment we must escape from the historical and moral confusion that mixes
the theme of humanism with the question of the Enlightenment.

Foucault is not interested in resolving this tension, nor in exorcising this recurring
theme. However, Iran proves a unique challenge to his commitment to avoiding the
“intellectual blackmail.”

In the original essay “Answering the Question: What Is Enlightenment?” (1784),
Kant specifies how an enlightened subject participates in political life in an enlightened
society, 1.e. by exercising public reason as a “scholar:” “...each citizen, particularly the
clergyman, would [in enlightenment] be given a free hand as a scholar to comment
publicly, i.e. in his writings, on the inadequacies of current institutions” (Kant, 2006, p.
20). Public use of reason he famously defines earlier in the essay as “that use which
anyone may make of it as a man of learning addressing the entire reading public” (p. 19).
Taken together with the injunction from “Towards Perpetual Peace” (1795) that all
individuals in the world should live under a republican constitution (p .74), one has the
basic parameters of Kant’s ideal conditions of political freedom, along with a conception
of the kind of speech that, in enlightenment, must remain unrestricted, i.e. the public
exercise of reason. That speech is individual, vaguely scholastic, and based around a
specific technology, the printing press, and thus the public constituted through it. For
Kant, however, this technology remains hidden there is no reading public nor ideal
relation conceivable without it, yet Kant leaves this situation unacknowledged. His ideal
model of public reason sees it as an expression of an internal cognition that belongs
properly to the subject of enlightenment, the mature individual — the reading public is
thereby naturalized and uncritically accepted as an object preceding the relation.

The historian of publishing Robert Darnton helps reveal why this is empirically
mistaken—in fact, the technical and economic realities of printing, publishing, and
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distributing texts during the Enlightenment (and beyond) had a substantial effect on its
discourses. What Pickering calls the “mangle” of human and material agencies is on full
display in Darnton’s work, though the latter is not concerned with the same theoretical
questions. For example, Darnton’s history of the publishing of Diderot’s Encyclopédie
goes into great detail about how the Enlightenment itself, as an effective movement, arose
from the tangled agencies of printing houses, legal gray zones, cross-border customs raids,
patronage, commerce, piracy, police work, and the conditions of paper, folios, and books
themselves. He describes the founding of the Société typographique de Neuchatel (STN)
in 1769 by three educated bourgeois as a technical and speculative venture: “Writing
memos, scheduling conferences, going over the pros and cons of complex questions of
finance and marketing — the directors of the STN operated like modern businessmen,
although their business was Enlightenment” (Darnton, 1979, p. 53). Working between
polities, markets, shipping routes, bookstores, and a complex French regime of censorship
with domestic and geopolitical dimensions, the publication and distribution of the
Encyclopédie was far from a pure contest of ideas among readers—it was a struggle over
the constitution of a reading public as such, on top of a world consisting already of readers,
texts, and exchanges.

Among thinkers of 4E cognition, as well as thinkers of material agency, it is
generally held that the relation is primary to the relata—that is, in this case, that both the
scholar and reading public are constituted through their relation, that is, through the
technology of the printing press and its coordinated systems, rather than preexisting that
relation (see e.g. Barad, 2007; Thompson, 2007). Among other things, this is why
Malabou (2008) can state that “the brain is a history” or “the brain is a work, and the do
not know it,” a transformation of the fundamental Marxist idea that production not only
creates an object for the subject but a subject for the object. Transforming Marx in this
way also motivates Pickering (1995), who likewise echoes this point in his account of the
mangle: “The world makes us in one and the same process that we make the world” (p. 26).
That is not, however, how Kant speaks of it — he is clear in the essay that enlightenment
begins with a private effort, a struggle of the individual to assume maturity as a
relationship of mastery to itself, such that its freedom is its self-mastery; moreover, the
public as an entity is said to be destined for enlightenment innately. This accords with his
fundamental division of knowledge, science, and cognition into external and internal
zones, the latter being the domain of pure reason. Fundamentally, 4E cognition renders
this basic Kantian split impossible, as the mind is no longer conceived as separable from
what Kant consigns to externality. Remedying this deep Kantian suture is already an
explicit goal of Foucault’s, but he finds it re-emergent in Iran; in fact, he himself
reinscribes it despite years of committed opposition. Following Malabou and Pickering,
I believe this illustrates genealogy’s need for 4E. In turn, this opens an alternate path to
conceiving of public reason and political speech.

Foucault’s writings on Iran can be especially useful in decomposing the Kantian
myth because of the resistances he encounters. Foucault traveled in Iran throughout 1978-
1979 during its ongoing revolution, as it was consolidated under Islamist leadership,
writing a series of reports for the journal Corriere della sera that exhibit a kind of
tempered ebullience about the course of events, sparking debates about the nature and
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propriety of his interest that continue to this day (see e.g. Afary and Anderson 2005).
Concurrently, his methodological struggles at the time included his concern with
genealogy, the dispositif (or “apparatus”) and its attendant concept of “strategy.” In my
understanding, due to the broader intellectual context in which he engaged Iran, Foucault
was focused on the revolutionary strategy there and the tactics that constituted it, and his
enthusiasm — baffling to some, offensive to others — can be read more legibly as an
engagement with events on those terms. In other words, when Foucault speaks of the
“spiritual,” it can be understood as an aspect of the dispositif that manifests through the
practices of the revolution as strategy; but for this very reason, it can also be understood
as the vengeful return of a Kantian logic of representation in political action. By
attempting to incorporate a spiritual dimension to the dispositif, Foucault inadvertently
falls back into the Kantian split. Much as he wants to escape the Kantian transcendental
theme, it returns as Foucault posits a unique “spiritual” dimension to the Iranian
revolution. Rather than contest that observation, I aim to show that it arises not (or not
merely) from Orientalist folly, but mainly from genealogy’s fraught methodology at that
time. At precisely this impasse, more recent work on material agency can provide aid.

Anonymity is a defining feature of strategy, itself a necessary constituent of the
dispositif. The dispositif is a concept often translated as “apparatus,” that comes to
supplant the concept of the episteme as Foucault’s method morphs from archaeological
to genealogical in its self-identification. One could think of it as roughly analogous to
Kuhn’s idea of a “paradigm” in the sense of naming a situation of knowledge in relation
to power, in this case more precisely knowledge as power, “power-knowledge.” The
dispositif 1s an idea meant to describe the conditions of power-knowledge, including its
discursive modes and its non-discursive component forces; as such, the dispositif itself
has a strategic aspect. It “wants” something and imparts a “direction” to forces. Strategies
do not have strategists, and they are not conspiracies. As John Nale puts it in the
Cambridge Foucault Lexicon, “there is no subject who invents or is responsible for
carrying out a strategy, and furthermore, the strategy that comes to envelop a tactic may
be quite antithetical to the aims of those who ‘invented’ any particular practice” (Lawlor
& Nale, 2014, p. 487). While tactics are carried out locally by individuals, their
coordination as strategy is not. That is the job of the dispositif; but the means by which
this occurs remain nebulous to Foucault.

For example, in “The Confession of the Flesh,” a 1977 interview with a panel of
contemporary psychoanalysts, Foucault elaborates on strategy’s anonymity to Jacques-
Alain Miller by way of a comparison of the condition of strategy in absolute monarchy
compared to bourgeois parliamentary democracy, which he vaguely attributes to
“someone talking about power the other day™:

He observed that the famous ‘absolute’ monarchy in reality had nothing absolute
about it. ... Certainly there was a King, the manifest representative of power, but
in reality power wasn’t centralized and didn’t express itself through grand
strategies, at once fine, supple and coherent. On the other hand, in the nineteenth
century one finds all kinds of mechanisms and institutions — the parliamentary
system, diffusion of information, publishing, the great exhibitions, the university,
and so on: ‘bourgeois power’ was then able to elaborate its grand strategies,

191
soctech.spbstu.ru



Material agency, 4E cognition, and Kant’s invisible printing press:
Regarding Foucault’s trip to Iran

Mamepuanvras azenmuocms 6 NO3HAHUU

u Hesudumwlll neyamuwiii cmanox Kanma: O noesoxe @yko 6 Upan

without one needing for all that to impute a subject to them. (Foucault, 1980, p.
207)

This comment on the practical administrative efficacy of these different regimes
brings home the point about strategy’s anonymity — in fact, historically, it is the more
faceless of the governments that more definitively manifests strategy. Following this logic,
what could be more faceless than a spiritual government? Yet, as Miller goes on to point
out, the question of subjects remains, in particular those who participate in struggles and
other force relations. Foucault (1980) concedes that this question concerns him, and
subsequently stakes out two striking positions:

J.A. MILLER: So who ultimately, in your view, are the subjects who oppose each
other?

FOUCAULT: This is just a hypothesis, but I would say it’s all against all. There
aren’t immediately given subjects of the struggle, one the proletariat, the other the
bourgeoisie. Who fights against whom? We all fight each other. And there is
always within each of us something that fights something else.

J.A. MILLER: Which would mean that there are only ever transitory coalitions,
some of which immediately break up, but others of which persist, but that strictly
speaking individuals would be the first and last components?

FOUCAULT: Yes, individuals, or even sub-individuals.

J.A. MILLER: Sub-individuals?

FOUCAULT: Why not? (p. 208)

This concept of the sub-individual is not elaborated further in the interview. It had
already shown up in “Nietzsche, Genealogy, History” a few years prior. It clearly marks
a theoretical trouble for Foucault. In his recent critique of the new materialist engagement
with Foucault, Lemke (2021) relates the issue of the individual for Miller to the question
of the role of the plebs as the ever-silent target of dispositives of power, an idea elaborated
by Foucault in “Questions on Geography.” This is relevant especially for the idea of a
spiritual revolutionary subject, which would change the nature of this target of power.
Differently though, with the psychoanalysts, Foucault articulates an iteration of the older
trope of all-against-all that seems to attempt to avoid falling back into the corresponding
idea of rational, individual subjectivity by positing the figure of the “sub-individual,” so
that when Miller notes that the figure of the individual appears to be the primary (“first
and last”) unit at work operative in Foucault’s theorizing, he is able to deny it. The
concept of sub-individuals, I want to suggest, can be read as an attempt to facilitate this.
One can say that Iran finds Foucault caught between Kant and material agency. Whereas
a thinker like Habermas recoils from the “totalitarian” idea of sub-individual agencies,
Foucault asks “why not?”” In the context of an Iranian revolution often condemned in the
West as totalitarian, this difference is especially relevant.

The suggestion of sub-individuals points to the continued primacy of forces rather
than individual subjects, relations before relata—in Foucault’s iteration of the war of all
against all, sub-individuals would be those forces engaged in struggle even “within each
of us,” so that the individual would itself be a site of tension, constituted by forces that
exceed it. Before Foucault would concede that he has fallen back into a logic of rational
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subjectivity, he makes a composite of the individual itself, so that it is still constituted by
forces all the way down. This is not simply an improvisation, insofar as beforehand in
“Nietzsche, Genealogy, History,” Foucault (1998) writes of the sub-individual in the
context of Herkunft, a term that refers to descent in the sense of identity or personhood,
“[b]ut the traits it attempts to identify are not the exclusive generic characteristics of an
individual, a sentiment, or an idea, whichh permit us to qualify them as ‘Greek’ or
‘English’; rather, it seeks the subtle, singular, and subindividual marks that might possibly
intersect in them to form a network that is difficult to unravel” (p. 373). The individual
cannot serve as the irreducible unit, for Foucault, if genealogy is to analyze strategy.
Hence the enthusiasm for Iran; yet, undeniably, Foucault seems in the end to substitute
another irreducible unit, i.e. his conception of Islam as an absolute horizon (Afary and
Anderson, 2005, p. 203). Characterizing the Iranian revolution as a zero-point within an
absolute Islam in this way is part of what leads contemporary critics to reject Foucault’s
thoughts on it. Here I turn to Pickering who, on the other hand, is able to articulate a
comprehensive account of “sub-individual” politics through accounts of material agency,
as are 4E-inspired thinkers in regard to cognition. This is ultimately much more
productive — this is what my analysis aims to show here, that political speech considered
through a 4E framework can be thought of beyond the roadblock Foucault hits.

Beyond helping to consider the material particulars of the “spiritual” aspect of the
Iranian revolution — e.g. popular cassette tapes containing Islamic sermons—the shift to
analysis in terms of material agency and 4E cognition allows accounts of political speech
to go beyond Foucault’s evidently limited critique of Kant by getting at some of the more
fundamental scientific issues regarding space and time inherent in the latter’s theory of
politics. Scholars like e.g. Karen Barad (2007) and David Harvey (2007) suggest that
there is a Newtonian issue Foucault inherits through Kant, related to the concept of matter
itself, that constitutes the essence of the roadblock. Kant separates history from geography,
the former being a form of narration in time, the latter being “an empirical form of
knowledge about spatial ordering and spatial structures” (p. 44). Harvey claims that
“Kant’s whole approach to geography and space rests on a pure Newtonian foundation of
absolute space and time” (p. 45), that is, one that understands space and time as
fundamentally separable. Moreover, to Harvey, Foucault seems to adopt this same
disposition, finding a key differentiation between spatial ordering, which “necessarily
produces regional and local truths and laws as opposed to universals,” and moral
teleology in his own commentary on “What Is Enlightenment?” (p. 45). While noting that
Foucault eventually seems to realize there is something wrong with the Kantian theory of
absolute space, he fails to develop a viable alternative (p. 46). Barad (2007) likewise
suggests that Kant’s physics ultimately informs his humanism, and that any shift from
that humanism must likewise shift the physics.

I believe this methodological hitch is precisely what sends Foucault’s analysis of
Iran in its incoherent direction, thus revealing the need for an account of material agency.
This is what 4E can provide. In the revolution’s “spiritual dimension,” Foucault believes
he has found some way to handle the disjuncture that Barad and Harvey trace back to
Newton, the problem of overcoming the theory of absolute space that underwrites Kant’s
transcendental. In regard to Iran, the unique tactics of the revolution — including
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spontaneous public prayer and the distribution of Islamist cassette tapes — are taken to
introduce a spiritual dimension to its strategy, that is, a dimension neither purely spatial
nor purely temporal. This is all the more reason to see Miller’s challenge over the non-
discursive as more important than Foucault wants to acknowledge in that interview. In
the context of Iran, this might help explain the reversion to a kind of Orientalism,
including the totalizing characterizations of Islam and rosy descriptions of the social role
of'the clerical class —a kind of anthropological entrenchment inherited from Kant as much
as notions of space and time.

In the 1976 interview with the geographers of Hérodote, Foucault offers an
insightful comment on the relationship between strategy and the stubbornly persistent
figure of the individual:

Metaphorising the transformations of discourse in a vocabulary of time necessarily
leads to the utilisation of the model of individual consciousness with its intrinsic
temporality. Endeavouring on the other hand to decipher discourse through the use of
spatial, strategic metaphors enables one to grasp precisely the points at which discourses
are transformed in, through and on the basis of relations of power (Foucault, 1980, p. 69).

Read through Harvey’s critique, one might conclude that the direct identification of
the spatial with the strategic is a Kantian repetition that dooms genealogy to the “abyss”
that Foucault explicitly seeks to escape — sending it back into the model of
representational consciousness with an exotic appendage of spiritual excess. On the other
hand, as discussed below, Pickering’s theory of the mangle offers a detailed account of
agency’s emergent temporality, without reverting to Enlightenment myths.

The points at which discourses are transformed on the basis of relations of power,
though graspable through strategy, depend on strategy’s substance, tactics. As Nale puts
it in the Cambridge Foucault Lexicon:

Strategies do not exist before tactics. Rather, the tactical relationship that defines
the family is conjoined with other tactics in medicine, statistics, and psychiatry to
form a strategy, and the “double conditioning” between strategies and tactics must
refer to the way in which strategies enable particular force relations to find their
consistency and stability, whereas tactics must anchor a strategy in precise and
concrete points of support. (Lawlor & Nale, 2014, p. 487)

In the context of the Iran encounter, Foucault is consistently interested in the tactics
of the revolutionaries. He writes of practices of mass recitation of religious verse from
rooftops, as well as the distribution of recitations through cassette tapes (Afary and
Anderson, 2005, p. 216). To Foucault, these tactics signal the emergence of an entirely
new strategy. In his 1978 conversation with Baqir Parham, Foucault even espouses a kind
of enlightened optimism towards these turns of events:

We have to abandon every dogmatic principle and question one by one the validity
of all the principles that have been the source of oppression. From the point of view of
political thought, we are, so to speak, at point zero. We have to construct another political
thought, another political imagination, and teach anew the vision of a future (Afary and
Anderson, 2005, p. 185).
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For Miller, the individual subject seems the only option to serve as the concrete site
of double-conditioning, the “struggle of all against all” made manifest. But Foucault
cannot accede to such an account without returning to the temporality of the individual
subject, enacting a separation of space and time, and thus slipping back into the Kantian-
Newtonian snare. Hence, the revolutionary public appears at a “zero-point.” But taking
the cassettes as an example, it makes little sense to speak this way. Surely only an absolute
theology could send its listeners to a zero-point simply by their listening. Here, Foucault
avoids the Habermasian concern, automatic mental efficacy, only by seemingly
introducing an automatic material efficacy — explained by the vague spiritual power of
Islam. This does not adequately address the legitimate concern.

A methodological amendment is necessary. The gesture to the sub-individual in the
context of Miller’s challenge to the dispositif can best be understood as a move towards
a more plural anchoring. (This is, at any rate, the direction Pickering goes, towards a
theory of multiple ontologies.) Crucially, sub-individual forces can better be understood
in material terms; whereas an individual exists as a particular confluence of institutions,
practices, and forces, sub-individuals can themselves be those forces—not the building
planned per se, but the bricks, the tools, the weather, the gargoyles, the archaeology, the
infrastructure, the fungus, the labor, the management, etc. In Iran, rather than a vector for
theology, cassette technology can be understood to constitute a new public with a new
mode of speech-not the activation of a revolutionary subject through the incantation of
magic words, but the constitution of a new political subject through a new mode of
relation.

Yet Foucault’s fascination with the tactics of the Islamists lead him to posit an
irreducible source behind them — his conception of Islam. This also tracks with
Pickering’s (1995) critical diagnosis of traditional social theory, that such “[h]idden limits,
(constraints, horizons) are...a necessary part of traditional social theory” when it tries to
come to grips with the historical details of social transformations (p. 175), as it lacks
recourse to an analysis of material agency. In Europe, the irreducible object is the plebs
referenced by Lemke, a non-discursive entity; in Iran, the irreducible object is Islam, an
inherently discursive entity. It leads Foucault to an idealized view of the Shiite branch in
particular, for example in his October 8, 1978 report in Corriere della sera, where he
writes that

Among the Shi'ite clergy, religious authority is not determined by a hierarchy. One
follows only the one to whom one wants to listen. The Grand Ayatollahs of the moment,
those who, in facing down the king, his police, and the army, have just caused an entire
people to come out into the streets, were not enthroned by anybody. ... These men of
religion are like so many photographic plates on which the anger and the aspirations of
the community are marked. If they wanted to go against the current, they would lose this
power, which essentially resides in the interplay of speaking and listening. (Afary and
Anderson, 2005, p. 202)

Note the analogy to photographic technology—the clerics are viewed not merely as
representatives, but as a power of pure representation, “speaking and listening.” Again,
as with Kant’s printing press, the technology becomes invisible as it is subsumed under
human agency — in this case, the clerics metaphorically become the technology. So the
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mythical mode of politics-as-representation returns. This is precisely the problem that the
introduction of an idea of material agency, missing from Foucault’s work, can ameliorate.
Foucault’s endorsement of the founding program of the Islamic republic is in some sense
also true to form, insofar as it follows through on the problem Miller identifies — an
ambiguity of the non-discursive. Foucault even ends that particular report with the
language of destiny reminiscent of the way Kant writes of Prussia, validating some of
Harvey’s comment about moral teleology:

Persia has had a surprising destiny. At the dawn of history, it invented the state and
government. It conferred its models of state and government on Islam, and its
administrators staffed the Arab Empire. But from this same Islam, it derived a religion
that, throughout the centuries, never ceased to give an irreducible strength to everything
from the depths of a people that can oppose state power (Afary and Anderson, 2005, p.
203).

In the late seventies, as Foucault is being challenged about the status of the non-
discursive, he is also becoming enthusiastic about the prospects of this vision of an
irreducible Islam. Simply put, I believe the unresolved condition of the former enables
the latter. It all makes clear the need for an analysis of material agency, and how 4E
cognition, particularly in its moving beyond an idea of intrinsic temporality, can help.

POLITICAL SPEECH IN THE PERFORMATIVE IDIOM

To continue this analysis in terms of the mangle, applying Pickering to Kant on the
question of political speech, one could first contrast Kant’s commitment to pure reason,
pure origins, and pure human agency to Pickering’s understanding of material agency:
“material agency emerges via an inherently impure dynamics that couples the human and
material realms” (Pickering, 1995, p. 54). This idea of material agency does not mean that
objects literally have minds, though it might allow it metaphorically, e.g. as Marx
(1867/1990), writes in the famous section on the commodity fetish in volume one of
Capital about a table with grotesque ideas in its wooden brain (p. 163). The impurity of
the dynamic is precisely the contingency and emergent quality of its “dance of agency.”
While material agency reveals itself to be without intentionality in the phenomenological
sense, nonetheless it exercises real power, produces real effects, and makes real
differences in the world — not unlike Foucault’s concept of strategy. Through what
Pickering calls the dialectic of accommodation and resistance or the “dance of agency,”
practices reveal themselves to be constituted through engagements between human and
material. This comes with its own emergent temporality, in contrast to the intrinsic
temporality of Kant’s ideal subject. As Harvey (2007) points out, Kant bifurcates his own
thought along deterministic and human lines in his split between the sciences of
geography and anthropology; to apply Pickering to the question of political effort is to
exceed that split. This parallels how 4E cognition exceeds the split between the external
and the internal likewise fundamental to Kant, as the supplementary example of Malabou
will show.

Resistances are central to the emergent agency of the mangle, according to
Pickering:
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As I remarked when discussing material agency, resistance emerges at the
intersection of human and material agency and, as the present argument suggests, serves
to transform the former in one and the same process as it delineates the latter. Just as the
mangle, then, pulls material agency onto the terrain of human agency, so it materially
structures human agency. Just as the evolution of material agency lacks its own pure
dynamics, so too does the evolution of human agency.” (Pickering, 1993, p. 581)

In this sense, his work is inherently genealogical insofar as any analysis of the
dialectic of accommodations and resistances needs to take a historical look at these
interactions. “The performative idiom encourages us to carry out a genealogy organized
around striking transformations in the realm of human and material performances...the
performative idiom, then, invites a performative historiography, one might say, that
would be centered in the industrial era on technology, the factory, and production”
(Pickering, 1995, p. 230). To apply Pickering to Kant is to suggest that the printing press
and the mangle accessible through it should not remain invisible and silent in the latter’s
account of political speech; today, one should factor material agents into any account of
political effort. Rather than an expression of rationality as it manifests through intrinsic
temporality in the individual, then delivered to a reading public already constituted and
waiting to process this data, public reason can be understood as one dialectic of resistance
and accommodation among many, such that both the “scholar” and the reading public can
be understood as constituted only through their relation, including how they interact with
its real components, e.g. the printing press, circulated media, etc.

A major worry constituting another obstacle for overcoming a humanist conception
of political speech is a fear of naturalistic or mechanistic reductionism, that straying too
close to accounts of agency that provide a constitutive role for matter or material
arrangements might precipitate a kind of causal meltdown that eliminates any concept of
intention or will, or else reduces people to a “standing-reserve” (the Heideggerian
expression of this fear). Some philosophers of extended cognition provoke this response
deliberately, for example Catherine Malabou (2014) in her essay “Can We Relinquish the
Transcendental?” which she concludes with a simulated dialogue:

—We thus have to negotiate the relinquishing of the transcendental with Kant’s
own struggle with it.

—How, then?

—Well, in exploring a field that is so often despised by the philosophers—we
mentioned it, that of biology.

—In establishing that our categories are reducible to biological concepts, for
example?

—Yes, exactly.

—That the transcendental is in the brain?

—Yes, exactly

—Are you aware of being inauthentically Kantian when you say that?

—I am perfectly aware of it and not certain that Kant would have rejected such an
inauthentic approach to his philosophy. (p. 253)
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Malabou in that essay critiques Quentin Meillassoux’s account of the relinquishing
of the transcendental in continental philosophy. Malabou is interested in genuinely
abandoning the transcendental, and reads Meillassoux as retrenching it in his 2006 book
After Finitude. While Meillassoux defines and critiques a persistent Kantian
“correlationism” in continental philosophy that axiomatically prioritizes the synthesis of
thinking and being, and subsequently maintains the inseparability of subjectivity and
objectivity, he comes to define relinquishing the transcendental as canceling the priority
of the synthesis over positing thinking and being discretely. This is not Malabou’s
understanding of it; to her.

To relinquish the transcendental implies a neutralization of the “proper” and of
“property.” To relinquish the synthesis amounts to admitting that the world is not our
world, that the laws of nature are not those of our understanding. That we are not
correlated to the world or nature in the first place means that they do not belong to us.
(Malabou, 2014, p. 247)

Like Pickering, for Malabou there is a clear social aspect to this discussion of
facticity and cognition. In her 2008 essay What Should We Do with Our Brain, she riffs
on Marx in stating that “the brain is a work, and we do not know it,” likewise that “the
brain is a history.” For Malabou, to take seriously the idea that “the transcendental is in
the brain” is not to become a vulgar reductionist, but rather to recognize that the brain
itself is historically engaged with its world — in other words, to shift from a
representational to a 4E model, as her essay explains. Recognizing the historical condition
of the brain in this instance is not a gesture towards mere social construction, but rather,
much like Pickering’s move to a performative idiom and its articulation of a dialectic of
resistances and accommodations in the mangle, Malabou’s intent to raise a
“consciousness of the brain” is an attempt to raise a new political agency.

This sense of raising consciousness, while clearly influenced by a Kantian
inheritance, incorporates some insights from 4E theory that make a meaningful difference
in its theory of action. The field of cybernetics is often used as an example of an attempt
to raise a new political agency that forewent Kantian humanist categories, and as
mentioned it is of particular interest to Pickering (2010), who has written extensively on
the subject. Separately, a history of the Cybersyn Project in the early 1970’s in Chile has
been authored by Eden Medina. That project, a collaboration between members of the
socialist government of Salvador Allende and the British engineer Stafford Beer, marked
the world’s first attempt at a civilian national computer network. The aim was to design
a system that facilitated the central, but still democratic, coordination of the entire Chilean
economy. This involved data production and processing, interfacing between industry
and government, and even the design of a futuristic control room, complete with large
screens on the walls and a circle of sleek mid-century swivel chairs with control panels
built into the arms. By design, the system was meant to foster democratic relations and
socialist economics on the level of its very hardware — a “Liberty Machine.” The project
never came to full fruition, not least because of American intervention in the country
leading to the destruction of the Allende government. But there were issues internal to
Cybersyn that Medina (2011) notes in her concluding remarks: “...the history of Project
Cybersyn shows that it is very difficult to make technologies that are capable of creating
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and enforcing desired configurations of power and authority, especially if those
configurations are radically different from those that preceded them” (p. 217). Beyond
the geopolitical and economic exigencies, there were problems of labor relations, gender
relations, manufacturing processes, computing power, and other issues related to the
interplay of human and material agents on an immediate level. The cybernetic system
envisioned by Beer and designed from scratch in collaboration with teams of Chilean
scientists, engineers, and designers still could not quite engage in the “dance of agency”
with the broader Chilean society without encountering stark resistances that the project
did not figure out how to accommodate before its termination.

So what might serve as a counter-example to the Kantian humanist idea of public
reason as the ideal political effort, if not cybernetics? As a final example, one could look
to the project of Material Engagement Theory, as described by Lambros Malafouris in
archaeology. There is less of an obvious political principle at work there, but rather a
deeper reconsideration of the role of 4E theories not simply in reappraising material
agency, but material culture more broadly in an archaeological, anthropological, and
generally cultural sense. Malafouris (2013) defines the goal of MET in philosophical
terms as a reorientation of the archaeological discipline in a new mode grounded in
“relational ontology”: “The aim of MET is to restate the problem of the interaction
between cognition and material culture in a more productive manner by placing it upon a
new relational ontological foundation™ (p. 35). MET still engages in “historical analysis
of the relationships between our thought and our practices,” but “whereas the majority of
studies in cognitive and evolutionary archaeology seem to be primarily preoccupied with
questions about when and where (e.g., where and when symbolic thinking and language
first appeared in the archaeological record), MET asks primarily about the what, the why,
and the how — for example: What is symbolic thinking? Why and how did symbolism
emerge?” (p. 38) In this way, MET seeks to apply an entirely new theoretical approach
to questions of ‘mind’ to archaeology’s handling (and production) of the material record,
based on its engagement with 4E. Malafouris makes use of primate brain studies, for
example, to argue that the changing body-schema of the brain during tool use (detectable
in laboratory tests) can be taken as an integration of the tool into the mind broadly
speaking. In cases of artifacts like Mycenaean swords and signet rings, this lets him claim
that “The centre of consciousness and bodily awareness for the Mycenaean person, and
for the warrior in particular, is not some ‘internal’ Cartesian ‘I’, but the tip of the sword”
(Malafouris, 2008, p. 122), or likewise that for early hominins, the seat of cognition may
better be conceived as the hand rather than the head.

In having a body, humans are spatially located creatures. Embodied cognitive
science has made a strong case for the fundamental role of bodily sensorimotor
experiences in the structure of our thinking. Thus, for distributed cognition, space is not
simply the passive background against which the activity unfolds; it is something that can
be used as a cognitive artifact. ... although mental states can be “internal” in the
traditional sense of inter-cranial representation, they can also be outside the individual
(e.g., maps, charts, tools) and thus “external” to the biological confines of the individual.
In other words, for distributed cognition “a cognitive process is delimited by the
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functional relationships among the elements that participate in it, rather than by the spatial
co-location of the elements. (Malafouris, 2013, p. 67)

This idea of cognition deliberately overcomes the Kantian (and Newtonian)
bifurcations of space and time. It is closer to Foucault’s idea of power-knowledge and an
analysis of force relations than traditional archaeology, but like Pickering it takes a much
more comprehensive view of the sub-individual constituents of cognition. Returning to
Harvey’s terms, one could say that MET’s cognitive archaeology overcomes the relevant
theoretical opposition between environmental determinism and possibilism in Kant,
fundamentally that between inner and outer knowledge, by redefining tool use and its
relationship to the mind. It also effects a transformation of the historical subject in so
doing, again setting itself into parallels with Foucault: “Power, intentionality, and agency
are not properties of the isolated person or the isolated thing; they are properties of a chain
of associations” (Malafouris, 2013, p. 129).

In this way, Malafouris can be understood to extend the performative idiom to
archaeology, a holdout of the representational idiom — and not coincidentally, a discipline
joined at the hip with anthropology, a field of special interest to Kant. With the way MET
introduces a 4E-based reconfiguration to the field, the humanist myth can be more fully
decomposed, as its anthropological basis is removed.

CONCLUSION

I have not offered a prescription for any particular political statement here, but
rather a consideration of how new work on material agency, informed by 4E theories of
cognition, can help move beyond the persistent Kantian-Enlightenment myth of political
speech. That myth is based on an ideal interaction between an individual appearing as
scholar and a reading public, as told by Kant. The myth poses substantial problems today.
These figures and their relation in Kant are based in an outmoded, Newtonian model of
space and time that in turn informs an outmoded view of cognition. Moreover, the
ontology presumes their existence prior to their relation. While major critics of Kant have
succeeded in addressing some of the issues inherent in that model of political speech,
even Foucault falls back into the myth when confronted with the challenge of analyzing
events like the Iranian revolution. Subsequently, newer work on material agency and 4E
cognition can provide a supplement that allows one to decompose the myth fully, by
means of a comprehensive account of what Foucault vaguely gestures towards as the
“non-discursive,” “sub-individual” forces of social and political life. This can then effect
a modal shift in political thinking from a rationalist politics of communication, in which
the ideal effort is to exercise public reason through printed matter, to a posthumanist
politics of material agency, in which one can understand political effort as the
participation in a dialectic of resistance and accommodation. Both resistances and
accommodations can take the form of material agents, including technologies. As the
reading public is increasingly located in virtual spaces populated by anonymous accounts,
governed by algorithmic sorting, and now monitored, mimicked, and directed by
“artificial intelligence” systems, in practice the Kantian mythical figuration, the scholar
and his audience, has already been well undermined in practice. The challenge for theory,
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then, is to understand political speech in this new context by engaging directly with the
agencies that constitute it, abandoning for good the pretense of zero-point discourse and
giving up the ghost of purely effective published reason.

One might object: Does this not precipitate a determinism? If public discourse itself
is viewed as merely one dialectic of resistance and accommodation among others, what
becomes of the possibility of actually effective speech? To reiterate, my analysis does not
discount the latter possibility, but contests its ideal status while revealing its deep
entrenchment to be a cause of real methodological issues. The issue of determinism is an
important concern of its own, but in brief here, I would suggest that the specter of
determinism is itself a product of the Kantian bifurcation of internal and external. What
is the specter of determinism except the total subsumption of the former by the latter? I
would then point to a grim finding of recent public health research, that our bodies seem
increasingly to be contaminated with microplastic particles, including our brain matter
(Nihart et al., 2025). Would this intrusion, in more concrete as opposed to theoretical
terms, not constitute a determinism of its own, if determinism 1is the intrusion of the
external on the internal? With what words could we possibly engage with the plastic in
our brains? What scholarship could possibly expel it? It is a great irony that precisely
what are called plastics pose the most immediate danger to our brain plasticity. That is an
example of real, concrete determinism. To draw on theories of 4E cognition, to recognize
material agency, is to take crucial steps to overcome this kind of newly revealed problem,
not least by becoming able to raise a consciousness of what powers are at work in it. The
brain of the scholar is also the brain of microplastics — so who says what? By effecting
the necessary theoretical shift towards a new idea of political speech, taking account of
material agency, understanding cognition through 4E theories, one can begin to answer.
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Conep:xkanue
SI3LIK ¥ MO3THKA MAIINH

ITan eur u Kesun JInwkepu
SI3BIK U HODTHUKA MAIlIMH

Kesun JInmxepu u Jlaypa Kypin
I'ennepHBIN A3BIK TEXHOJIOTUI

Dyryu Yoxan u FOQanpuwkao Ban

JluanekTuka Tpyia, MalluH ¥ Kanurana — HTepnperanys,
ocHoBaHHas Ha “3anuckax Moranna bekmana II” Mapkca u
“Kanwurane”

Anexcagnp Buktoposnu MapkoB u Agna MuxaiinoBaa CocHOBCKast
S3bIK MalIMH OT OApPOYHBIX aBTOMATOB K U(DPOBBIM THOPHUIAM:
TTo3THKa TEXHOJIOTUUECKON DBOJIIOIINU

[TaBenn Hukonaesnu KorenbHukoB u Cepreit ButanbeBuy Kypakos
Hayunas pecraBpanus noaurexaudeckoro Hacieaus: Ipumep
kosutekuuu Opanna Péno

Bukropus Banepresna Jlo0aTok
Marmmmwmab! aBadrapaa: O0 WHTETpaluy TEXHOJIOTHIA U UCKYCCTBA

u Jlsag
OnektpoHHas Pya3u U CO31aHNE UCKYCCTBEHHOT0 MHTEUekTa: Kak
BO3MOJKHO U3YYEHHUE TTOITUKHU MAIIHH?

Jlapc I'ycradcon
Marmunst — [Tosma u acce (IlepeBop J>xona Aiiponca)

Hlredan ["'ammerns
MaiuHel ¥ He TOJILKO

Aptyp Beit-Kan Jlro
KommenTapunm k “Mammnaam’ I'yctadccona — ['epmeHeBTHKA MaITH

Kapuna Buna
SI3BIK mociIe yenoBeyeckoro — OTaajaeHHOE 9X0 KHUTH

Jlapca I'ycradccona “MarmmHbr”
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