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Decentering the history of knowledge is not solely about location but also
the types of beings who possess knowledge. After we have witnessed various
advocates of the “flattened ontology,” and one of the most prominent among
them, Bruno Latour, passed away in 2022, considering non-humans as partici-
pants in scientific practices should no longer seem novel.! Scholars have been
deliberating the rejuvenation of the humanities based on posthumanism.” It
is now high time to incorporate non-human actors into the narrative of the
history of knowledge.

Artificial intelligence (AI), especially the recent advancements in large
language models, has made it increasingly clear that knowledge is not exclusive
to humans. It is likely that this will have a notable impact on how we conceptu-
alize the history of knowledge. It is now easier and more tempting than ever
to contemplate how non-human entities can also possess knowledge. The term
“machine learning” has become commonplace in our daily vocabulary, and if
a machine can learn, it certainly implies that it also possesses knowledge.

Humans and non-humans are undoubtedly distinct, yet a question of strate-
gic importance arises as to whether to commence our exploration from their
fundamental disparities or their similarities. It is a mistake to assume complete
similarity between humans and non-humans, but the burden of proof now rests
with those who claim their differences.

Beyond current trends, it might be beneficial for studies in the history of
knowledge to explicitly address the agents of knowledge, given the growing
possibility that these agents may not always be human, or at least not purely
so (if such a thing as pure humanity exists). When we delve into non-human
knowledge, the very comprehension of the history of knowledge becomes
accessible to humans and non-humans, which carries certain implications. In
this context, I have no intention of speculating about fanciful future research
driven by groundbreaking technology, or whether it will come to fruition.
Instead, my aim is to reposition my specific (and modest) research project
in harmony with non-human cognition. Nonetheless, the consequences may
prove to be substantial.

The research project in question is dedicated to the history of scientific
journals in Japan, specifically focusing on the twentieth-century Japanese
physics community. Within this research, my primary objectives are to in-
vestigate the knowledge-making processes employed by Japanese physicists,
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analyze the knowledge that is produced and published within these journals,
trace the evolution of scientific authorship, and gain insight into the prevailing
perceptions of scientists who either engage in or abstain from writing scientific
papers.

In recent decades, the study of scientific journals has gained considerable
traction within the field of the history of science. Melinda Baldwin’s research
centered on Nature exemplifies the possibility of crafting a biography for a
scientific journal while providing valuable insights into the origins of this now
excessively prestigious commercial publication. Similarly, Alex Csiszar’s exami-
nation of scientific journals in England and France highlights the complexities
of applying the contemporary definition of a scientific journal, which emerged
in the nineteenth century, to periodicals from early modern Europe. This
incongruity reflects the evolution of the concept of “science” itself, which has
undergone significant transformation since the seventeenth century. Addition-
ally, Aileen Fyfe and her colleagues have significantly contributed to this dis-
course by compiling a comprehensive volume tracing the 350-year history of
publications from the Royal Society. This compilation encompasses Philosoph-
ical Transactions and the Proceedings of the Royal Society of London, enabling the
authors to delineate the diachronic changes in scientific publications and offer
nuanced insights into the evolving landscape of knowledge dissemination.?

The scientific journal presents an excellent subject for the history of knowl-
edge. One apparent justification for this lies in the issue of disciplinary bound-
aries. The historical exploration of scientific journals cannot be adequately
contained within the narrow confines of the history of natural sciences. This
is because periodicals relevant to the studies of scientific journals did not
always focus exclusively on the natural sciences within the context of modern
science. An illustrative example is the French journal le Journal des s¢avans,
which served as one of its origins. This publication did not limit itself to natural
knowledge but also encompassed humanistic subjects.*

A more fundamental justification for the significance of scientific journals
in the history of knowledge is rooted in their inherent function. Ever since the
groundbreaking work of Thomas Kuhn, and even preceding that with Ludwik
Fleck, the process of knowledge production has been acknowledged as more
than an isolated cognitive activity within an individual’s mind; it is increasingly
seen as a collective effort that engages multiple individuals within a scientific
community.’ Scientific journals are pivotal in this institutionalized and widely
dispersed process of knowledge creation within the scientific community. The
scientific journal can be considered a kind of knowledge infrastructure, along
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with classification or a global network of climate observation.® As we delve into
topics such as registration, authentication, communication, and the dissemina-
tion of knowledge, it becomes inevitable that we explore the realm of scientific
journals. This significance is already reflected in the works of scholars such as
Peter Burke.” Through the lens of a scientific journal, we gain insights into the
dynamics of a community of scientists, as Melinda Baldwin has demonstrated
in her research.® Additionally, we can explore the emergence of the scientific
author, a theme that Alex Csiszar has pursued in his work.’

While Fleck and Kuhn considered the human collective the basis of scien-
tific knowledge production, the creation of knowledge in general can be seen
as an intricately distributed process involving both human and non-human
agents.'”” When we conceptualize knowledge as a collective endeavor rather
than an individual psychological process, it becomes natural to view extensive
collections of written documents as external “memories” of this collective
undertaking. Human knowledge is, to a greater extent, preserved in written
records rather than confined to individual minds. In this context, libraries
take on the role of collective knowledge repositories, surpassing individual
humans, particularly in matters expressible through language. Even before the
advent of electronic computers, libraries, and more broadly, any collections
of written materials operated as memory devices or “knowledge machines.”"!
They effectively possessed knowledge akin to how Al systems do. Since long
before the emergence of A, humanity has relied on external memory systems.
This underscores the notion that knowledge involves distributed intelligence,
encompassing human and non-human actors.

A scientific journal can be regarded as an illustrative instance of external
memory. When a journal serves as the official publication of a scholarly society,
it frequently forms a substantial part of the institutional memory within that
academic institution. If we envision the scholarly society as an entity endowed
with the ability to accumulate knowledge, analyzing a scientific journal can be
perceived as a form of interspecies communication. It represents an endeavor
to examine the cognitive entity that is non-human—the scholarly society—
through its manifestations, which are the scientific journals.

This form of communication is naturally beset with challenges stemming
from disparities between human and non-human entities, akin to the difficul-
ties encountered in intercultural communications due to cross-cultural differ-
ences. The emergence of these challenges has already been elucidated by ex-
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amining communications between humans and machines.'? Similar challenges
can also be observed in debates concerning distinctions between human and
non-human animal cultures."

These are the challenges frequently encountered by researchers delving
into scientific journals. It is inevitable that they grapple with a sense of
overwhelming magnitude when confronted by an extensive collection of vol-
umes demanding their scrutiny. Collectively, the volumes of scientific journals
represent a distinct, almost alien, form of knowledge, diverging from what
researchers typically engage with. Consequently, conducting a research project
encompassing numerous scientific journals presents a tangible difficulty. In
many instances, perusing every article published within a substantial journal
series is simply not humanly feasible. Nevertheless, this dilemma raises the
question: How can one claim to provide a comprehensive analysis of a journal
without meticulously reviewing its entire content?

A research project aiming to comprehensively review all issues of a scien-
tific journal would require an individual with an inexhaustible capacity beyond
human capabilities. Consequently, my approach involved using a method
called “topic modeling” to analyze scientific journals. Topic modeling is a
natural language processing technique to uncover document patterns. In this
model, a “topic” represents a list of words, each assigned a specific statistical
weight. Each document is treated as a “bag of words” and assigned a predefined
number for the topics. Each topic has its own associated statistical weights. If
a document is predominantly about a specific “topic” to a certain percentage,
and that topic predominantly comprises specific words to a certain percentage,
the product of these percentages offers a measure of the word’s frequency
within the document.'* Various methods can be employed to calculate these
statistical weights, with one approach being iterative calculations through
Bayesian inference, assuming a Dirichlet distribution (referred to as latent
Dirichlet allocation, or LDA)." Upon completion of numerous iterative pro-
cesses, the eventual compilation of topics bestows unique statistical weights
upon each document. Essentially, this methodology equips a machine with
the capacity to proficiently “comprehend” all the papers contained within a
journal and relay their content to us. Remarkably, it holds an advantage over
certain text-mining methods, as it does not mandate the prior specification
of keywords. Rather, the analysis of texts inherently generates appropriate
keywords.

With the emergence of ChatGPT and other computer applications based
on large language models, my research project has required a redirection.
Nonetheless, the fundamental premise remains unaltered. I continue to rely on
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computers to assist in the exhaustive examination of articles within the journals
I intend to investigate. More broadly, I require a posthuman approach to the
history of knowledge. In this rendition of the history of knowledge, agents
of knowledge encompass both the human and non-human realms, affecting
both its content and its practice. In essence, this version of the history of
knowledge portrays a narrative where non-human entities assume pivotal roles
in the creation, dissemination, elimination, and other actions about knowledge.
Simultaneously, these non-human entities also play significant roles in the
creation of this rendition of the history of knowledge. These dual facets appear
to be essential for maintaining consistency once we embrace the tenets of
posthumanism.

However, this does not imply that we must attribute a complete spectrum
of agency to machines and other non-human entities, whether in terms of
content or practices within this framework of the history of knowledge. Topic
models or any other computational techniques enabled by non-human entities
can aid human researchers in comprehending the body of knowledge under
examination. Yet the posthumanist approach to the history of knowledge
neither mandates nor rules out the possibility of machines attaining a degree of
self-understanding regarding the content.

Nor is it necessary for human researchers to possess a flawless comprehen-
sion of machines. Scholars engaged in topic modeling research acknowledge
that the outcomes of topic modeling are not straightforward. These results ne-
cessitate interpretation, and the interpretability of a topic model itself can be-
come a subject of investigation.'® The level of mutual understanding between
machines and humans remains inherently imperfect, echoed by the imperfect
understanding between scientific journals and machines. This situation resem-
bles the one scrutinized by Peter L. Galison in the context of CERN, a large-
scale, high-energy physics laboratory. In such an environment, researchers
from diverse subcultures can coexist within a “trading zone.” Without sharing
a common framework, which Kuhn might call a “paradigm,” they can still
communicate sufficiently, if not perfectly, using a kind of pidgin language and
engaging in collaborative efforts based on partial understanding.'”

A potential consequence of embracing a posthuman history of knowledge
lies in the ongoing dissolution of boundaries separating the humanities from
other branches of knowledge, notably the natural sciences and engineering.
Biologists investigating the cognitive processes of specific animal species, such
as insects, birds, or fish, and engineers delving into information technology,
may discover a greater degree of common ground with historians of knowledge
than previously envisioned. These disciplines can be viewed as continuous
rather than isolated by distinct boundaries.

16 Chang et al,, “Reading Tea Leaves.”
17 Galison, Image and Logic.



WHO KNOWS? 185

Another implication pertains to the format of research output in the history
of knowledge. Research findings need not be presented solely in written form.
The visual representation of scientific results has long been a significant con-
cern for natural scientists.'"® With the emergence of digital humanities and the
increasing availability of publication, visualization, and other digital tools, it
has become increasingly common for researchers to create digital products,
including interactive maps, chronologies, and networks involving both human
and non-human actors.” These formats need not be considered mere byprod-
ucts of research papers or monographs. When necessary, they can undergo the
same formal procedures as conventional formats, including peer review. While
assessing them may be challenging due to their novelty and limited precedents,
this landscape is poised to evolve.

However, it is worth noting that these digital formats, like interactive maps,
are primarily designed for human consumption. This need not always be
the case. If historians of knowledge start considering non-human knowledge
agents, then the audience for their research findings need not be limited to
humans. Their work could be structured in a manner that is accessible to
machines as well. This would likely entail the establishment of specific proto-
cols for digital content to be “read” by machines. We already possess machine-
readable data formats, including markup languages such as HTML, textual data
formats such as JSON, and library data formats such as MARC. Machines can
also communicate with each other using codes or media primarily designed for
machine-to-machine interactions, such as barcodes (or QR codes) and neural
networks.

If research output continues to take a written form, the standard for re-
search publications would then shift from merely emulating native English to
writing in a manner comprehensible to machines. Establishing protocols for
research papers within a specific discipline may not be as daunting as it seems.
While this notion might appear ambitious, it remains a reasonable pursuit for
the sake of consistency.

The practice of adapting content for non-human readers can have profound
implications. Overcoming human exceptionalism might provide a basis for
more appropriate environmental norms. Another ethical justification for tran-
sitioning to machine-readable research outputs instead of exclusively relying
on native English is linguistic fairness and equity. One of the long-standing
norms in academic writing, specifically the insistence on conforming to English
as defined by native speakers, now appears narrow-minded compared to the
attempts to incorporate non-human actors.

The entrenched dominance of the English language in academia is a rem-
nant of colonial legacies. Native English-speakers enjoy unfair advantages over

18 Lynch and Woolgar, Representation in Scientific Practice; Coopmans et al., Representation in Scientific
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non-native counterparts in international scientific competitions. Non-natives
require much more time and other resources to read and write in English.
Despite the inherent injustices and ethnocentrism in this system, the English
language remains an inescapable platform for many. Those who benefit from
this linguistic inequality also constitute the mainstream of the ruling faction
in the international scientific community. Established scholars who write in
English are reluctant to forfeit their advantage, as they are vested in upholding
the dominance of English in scholarly communication. Technological innova-
tion is one of the few possibilities that might alter this situation.

It remains to be seen whether machine-mediated communication and the
resulting linguistic equity could liberate those who suffer under the tyranny of
English. How Al has been developed and managed so far does not allow us
to dream of a technological Utopia. On the contrary, if profit-driven capitalist
principles continue to develop these new technologies, the worst technological
nightmare and a different kind of colonialism might be what we should antici-
pate.? Still, we may or should keep thinking about possible positive outcomes
of new technologies. It is not because these outcomes are promised to happen
automatically, but precisely because they will not come without much effort to
realize them.
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