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Introduction

Depending upon how we think about computational and digital methods, the digital
turn in the humanities may have occurred contemporaneously with other academic
fields undergoing a similar transformation. From another perspective, the digital turn
was slow to arrive and much belated. What seems less up for debate, however, is that
the computational transformation of the humanities has been uneven and contested,
and remains incomplete. While those primarily quantitative or experimental fields
were relatively quick to adopt computers in the processing and analysis of their
data, researchers in the humanities have, on the whole, approached computation
with some hesitation. This hesitation, to be sure, is partly the result of working
with unruly and multidimensional objects such as images, texts, sounds, and mate-
rial objects. Those researchers already accustomed to rendering their objects of in-
quiry into rows and columns had a far easier task in the transition of these items into
digital formats. The historical dimension, too, of humanities research, in both its
attention to objects created in the past and the ways in which noncontemporaneous
methods influence historical interpretation, complicates the task of modeling human
culture.

Over the past several decades there have been sustained critiques of the digitiza-
tion of the humanities and resistance to modeling and what many see as the reduc-
tion of objects to that which can be quantized and quantified. There have also been
important philosophical critiques of the digital as such (Fa i 2018; Galloway, 261-)
and its overdetermining binary logic (i-von«. *012.4). Despite these critiques, transfor-
mations of methods, shifts in research paradigms, and waning institutional support
for some large-scale projects, there has been a marked increase in scholarship mak-
ing use of computation and computational models in the humanities. In surveying
recent and contemporary humanities scholarship employing computation, clear
trends and prospects for the future emerge. While once almost obligatory, the rhetor-
ical move to demonstrate the commensurability of computational methods with non-
digital methods has become less important and attention has shifted to what might be
learned from new ways of extracting evidence from objects of interest. Researchers
have emphasized and will continue to underline the importance of asking to what
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degree digital tools shape the sort of questions that one might ask and inquiring into
the ways in which these tools transform the objects to which they have been applied.
It is precisely this move that renders these research activities, even when they are
identical in form to those used by social scientists and others, compatible with the
humanities.

Because humanities fields, in general, consider themselves to be interpretive, we
find the lack of consensus to be a major impediment to digitalization of the human-
ities, even within highly specialized and narrowly defined humanistic fields,
regarding the proper ways of interpreting objects. Those objects themselves, as
John Guillory argues, might also be multiple, which is to say composite in character,
entangled, or imbricated with other objects. For Guillory, following midtwentieth
century art historian Erwin Panofsky, what makes the humanities distinctive from
the social and natural sciences is attention to both monuments, “those artifacts,
events, or ideas that have the most urgent meaning for us at any present moment
and that most demand our recognition or study,” and documents, “all of those arti-
facts or traces of human making, action, or thought surviving into the present, the
total accumulation of human artifacts, events, and ideas” (Guillory. 2016, p. 12).
In splitting the object of humanities research, in recognizing their diversity and mul-
tiplicity, Guillory gives us a vision of the humanities with a complex object-method
relation, insofar as each object may necessitate the researcher to deploy different
methods. Such complications frustrate attempts on the part of the humanities
researcher to determine what and how to make their objects digital, what to model,
how to analyze these digital objects, and finally, how to interpret the entire workflow
and.the many decisions made along the way.

In part because of assumed easier formatting of textual data and the accessibility
of digital texts, the field of literary studies has played an important and indeed cen-
tral role in the digitalization of the humanities. Computation and textual structure, as
Dennis Tenen argues, might not be the strange bedfellows they initially appear to be:
“We may liken books, paragraphs, and sentences to nesting dolls: data structures that
contain within them further smaller arrangements of information. A word fits inside
a sentence, the sentence within a paragraph, the paragraph within a chapter, the
chapter within a book, the book within an archive, and so on” (Tenen. 2017, p.
95). Such analogs have made it easier for those humanists eager to use computation
in the analysis of their objects of interest to conceptualize the (re)formatting of text
into textual data and processes that enable comparisons of different modeled units
produced from these objects. The explosive growth, especially in the first 2 decades
of the 21st century, resulting from the combination of methods derived primarily
from computational linguistics and data science, including the now mature natural
language processing techniques, and the ready availability on the Internet of high-
quality digitized texts has also been instrumental in drawing attention to the insights
that could be gained from text mining and modeling. Humanists using these para-
digms from what we might term already transformed (in terms of the application’
of computational methods) fields have found ready partners, collaborators, and
models for the understanding of a variety of objects of humanistic interest.
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As the range of computational methods and the scope of digital culture continue
to expand and develop, some distinctions are increasingly becoming apparent. Divi-
sions have emerged between scholars studying digitized historical or archival mate-
rial, especially in fields such as digital literary and art history, and humanists
examining contemporary digital culture, so-called born digital new media objects
(Hayles. 2004), Lev Manovich’s coining of “cultural analytics” in 2007 was an
explicit response to what he saw as the limitations of the then dominant discourse
of digital humanities. Manovich wanted to focus attention on contemporary and
invented cultural analytics to give a name to practices that included the “computa-
tional analysis of patterns and trends in contemporary digital culture (as opposed to
only historical culture) and can cover analysis of all kinds of media (as opposed to
only texts)” (Manovich. 2020, p. 7). While Manovich’s intervention was to recon-
ceptualize the study of culture with computers as a new kind of media studies,
even within familiar digital approaches to historical literary studies, there exist a plu-
rality of methods capable of addressing much more than text or the text as
conceived. As I have written elsewhere on the topic of digital literary studies, while
deploying computational approaches in the study of literature is an “orientation or
mode of research ... compatible with the goals of many humanists ... it does not
come close to exhausting the range of inquiry found within literary studies” (I3ob-
<o, 2019, p. viii). The humanities, as primarily interpretive disciplines, continually
confront what we might want to call obstinate objects that make claims on the pre-
sent (CGadamer, *Uid). These claims generate a seemingly interminable set of ques-
tions and approaches, and as long as there are new readers, viewers, and listeners,
these objects remain meaningful in many new ways. As new computational technol-
ogies emerge and are applied in the production of cultural objects and in the schol-
arly analysis of culture of both the past and present, these crucially important
questions about meaning and meaning making will only multiply.

From humanities computing to the digital humanities

Computational work in the humanities, research assisted by the use of computation,
long preceded the label of the digital humanities. Known prior to the coining of the
term “digital humanities” as humanities computing, researchers working in this area
deployed a wide range of applications and methods. Many point to Father Roberto
A. Busa’s assembly of concordances drawn from the works of theologian Thomas
Aquinas with an IBM computer in the 1940s as an important precursor for human-
ities computing. Busa would later describe this work as participating in what he
termed “textual and hermeneutics informatics” (I3u~a. 2007, p. xxi). Digitization
of documents and images, the supplementing of these objects with descriptive meta-
data or hierarchical tagging of subobjects found within these objects, the creation of
databases, the querying of these databases, and the presentation of these materials
were all common humanities computing and early digital humanities projects.
The digital environment and the low barrier of entry for producing websites and
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digital editions enabled the recovery of previously ignored or niche objects such as
texts and images that were deemed unprofitable for print editions. Commenting on
some of these early digitizing projects, Susan Schreibman notes that “from the late
1980s to the mid-1990s, many digital resources in the field of literature were
conceived more as digital libraries than research projects that utilized the medium
as a site of interpretation” (Schreibman. 2002, p. 284). This earlier moment was
marked by field-transformative projects that were also continuous with the political
stakes of recovery, such as the Women Writers Project that was initially created in
1986 to recover, digitize, and encode texts in English authored by women (Weri-
moni & Flanders. 2010). For scholars curating archives and conducting research
in these gathered materials, the digital environment offered a high-quality distribu-
tion platform with relatively low cost, although frequently labor and expertise for the
maintenance and upkeep of these archives and sites were underestimated. This work
continues with a number of digital archives of primary sources, editorial commen-
tary, and scholarly research such as the Colored Conventions Project (CCP) dedi-
cated to collecting 19th-century material connected with the Black convention
movement in North America (Foreman et al.. 2021). Contemporary projects such
as the CCP have expanded beyond collection to enable interpretation, often with
the assistance of hosted or archive-specific computational tools.

Capturing (Drucker. 2011) or representing humanities objects in digital form can
be complicated, not least in part because often researchers, in addressing their ob-
jects, are also interested in something that exceeds the object itself. Take, for
example, a work of visual art, a painting. While one may imagine that the only object
of interest would be the canvas itself, the painting cannot be separated from its
frame. And the frame itself is much more than just the physical object that contains
and adorns the canvas—the frame opens out into the world, into documents, its ge-
ography, its provenance. In the case of a painting, the frame might be said to function
as what Jacques Derrida calls a parergon, “neither work (ergon) nor outside the work
[hors d’oeuvre], neither inside nor outside, neither above nor below” (Derrica. 1987,
p. 9). The interpretation of this work thus includes a whole range of different kinds
of objects that can expand the schema by which one might represent the object. The
same applies to texts. While the digitization of printed books might appear to involve
only the encoding of the text and potential complications involving what Gérard
Genette termed “paratexts” (Genetie. 1987), those text objects such as title pages,
prefaces, acknowledgments, and end notes included before (peritexts) and after (epi-
text) the main text, expand well beyond the covers for scholars using book history
methods, taking up similar sites of inquiry as the previously mentioned painting.
An increasing number of bibliographic studies deploy computation to model collec-
tions of texts, literary systems (Bode. 2018), and research connections, differences,
and commonalities among these collective objects (Cordcll, 2020).

The phrase “digital humanities” (DH) appeared in 2004 and was first used for a
volume titled Companion to Digital Humanities, edited by Susan Schriebman, Ray
Siemens, and John Unsworth and published by Blackwell (Kirschenbaum. 2010).
The book featured a foreword by Roberto A. Busa along with an editors’
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introduction and sections dedicated to history, principles, applications, production,
dissemination, and archiving. These key thematic areas looked backward at the early
years of humanities computing and gave a sense of possible future directions for this
nascent field through chapters addressing, among other topics, classification, stylis-
tics, modeling, and textual analysis. Since its incarnation, there have been numerous
attempts to define digital humanities. There has been much written about defining
the methods and objects of digital humanities (Svensson. 2014, 2016) and reimagin-
ing the field (Terras e1 al.. 2013), and there have also been several DH projects dedi-
cated to studying the discourse of the digital humanities (I.iu et al.. 2022; LLuhmann
& Burghardt. 2022).

Despite the different and competing visions offered, there have been some com-
mon threads within DH. The trajectory from the early humanities computing work
identified by Schreibman as concerned with archive and library building to the pre-
sent digital humanities, for example, runs through work that theorizes the field as
essentially concerned with the creation and preservation of the digital cultural re-
cord. Roopika Risam gives a clear articulation of the stakes of this work: “The great
promise of digital humanities—yet to be fully realized—Ilies in how it can be used to
both uncover and complicate our understanding of the relationship between ‘human-
ity’ and ‘technology’—that is, of course, if the hAuman in humanity is inclusive”
(Risane 2071). Risam’s corrective to earlier accounts of digital humanities identifies
the shortcomings, which is to say the exclusions and biases, that have shaped the
existing cultural record and the promises of the digital to recover, recenter, and
refocus a more expansive human record. There has also been a longstanding interest
in taking seriously the affordances of digitization; “quantification,” Jacqueline Wer-
nimont argues, “is not inert or ‘merely’ descriptive but rather always already
engaged in the processes by which bodies and people have become and are
becoming visible to themselves, to others, and to nation-state” (MWeraiment. 2021,
p- 430). The absence of data, too, as Jessica Marie Johnson has pointed out, in
her reading of the “shadowed spaces of empty cells, null values” has important con-
sequences for what is and what is not counted (Johanwen. 2G1E, p. 70).

In her influential “Making a Case for the Black Digital Humanities,” Kim Gallon
makes an even stronger claim about the limitations to existing accounts of the human
and the troubling reproductions of those conceptions in the digital humanities: “1
would argue that any connection between humanity and the digital ... requires an
investigation into how computational processes might reinforce the notion of a hu-
manity developed out of racializing systems, even as they foster efforts to assemble
or otherwise build alternative human modalities” (Ciatton. 2(ito, p. 44). These cri-
tiques about the relation between accounts of the human and digitality have become
even more important as the discourse surrounding artificial intelligence (AI) and
contemporary machine learning so frequently invokes an overdetermining natural/
artificial binary. Others have examined the material relations among researchers
within DH and the university and argued that the digital humanities have less to
do with methods and data than the political and economic demands of the 21st-
century university (Alingion et al.. 2616),
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The computational turn

When digital archives of digitized texts—ranging from the no-frills, plain-text edi-
tions long available from Project Gutenberg to the professionally managed Hathi-
Trust Digital Library with Pandas-ready columnal data objects from its Extracted
Features Dataset—became readily accessible, the computational turn began in
earnest. Literary scholar Stephen Ramsay understood the availability of digitized
texts as instantiating something he called the “Screwmeneutical Imperative”:

There are so many books. There is so little time. Your ethical obligation is neither to
read them all nor to pretend that you have read them all, but to understand each
path through the vast archive as an important moment in the world’s duration—as
an invitation fo communily, relationship, and play. (Ramsay. 2014, p. 119)

Such calls to experiment were initially free from disciplinary protocols for quan-
titative analysis, for these were essentially nonexistent in the humanities. Ramsay’s
invocation of play draws a line between exploratory work in the humanities and the
use of potentially similar methods in the social sciences; absent imperatives to pre-
sent statistical rigor, such as tests of significance, this opening to quantitative work in
the humanities presented a relatively low barrier. This was also enabled by the
explicit analogy drawn between two different proposed reading practices that
were set against each by scale and also, as Ramsay suggests, time.

While not necessarily computational, the paradigms of distant reading or distant
viewing (Amold & Tilton. 2019), in the case of visual objects, represent important
shifts in thinking about scale that assisted in making the computational turn in the
humanities possible. Franco Moretti provided the stakes of his distant reading inter-
vention in literary studies by way of a critique of close reading in the understanding
of literary history. Moretti writes of close reading:

At bottom, it's a theological exercise—very solemn treatment of very few texts
laken very seriously—whereas what we really need is a little pact with the devil:
we know how to read texts, now let’s learn how not to read them. Distant reading:
where distance, let me repeat it, is a condition of knowledge: it allows you to focus
on units that are much smaller or much larger than the text: devices, themes, tro-
pes—or genres and systerns. And if, between the very small and the very large, the
text itself disappears, well, it is one of those cases when one can justifiably say,
Less is more. If we want to understand the system in its entirety, we must accept
losing something. (Muietti. 2013, pp. 48-49)

Moretti’s justification of distant reading was that only by focusing on larger
scales, objects, and crucially, as he writes, of both larger and smaller objects, could
knowledge of the construction and operation of systems, literary systems, be pro-
duced. These simultaneously larger and small objects are on the display in an impor-
tant series of pamphlets, the Stanford Literary Lab, directed at the time by Franco
Moretti. Collected together in a book published in 2016, these pamphlets demon-
strated research and results drawn from a wide variety of methods from word
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frequency and distribution, through which they studied the semantic field of texts by
tracking keywords and collocates across collections, to tracking lexical density in
canonical and prestige authors (Meretti. *(:17). The computational turn in literary
studies expanded to include studies of genre (L'nderwoaod. 2019), fictionality (Piper.
(018), and influence (Jockers. 201.3) in which scholars modeled collections using a
variety of natural language processing and machine learning techniques. There has
been considerable interest in studying narrative structure and the use of sentiment
analysis as either a proxy for the shape of the narrative (Archer & Jockers. 2016)
or the sentiment arc, as a measure of the relative intensity of emotion registered
in text over time (Elkins. 2022). The demand for disciplinary protocols relating to
the presentation of tests of significance to validate these models, however, has
been slow in coming, and the shift of attention from quantitative textual analysis
to the use of and concerns raised by generative Al has only deferred much of this
work.

The development of popular and easy-to-use algorithms used for topic mode-
ling—the unsupervised organization of key terms or phrases from a collection of .
texts into a predefined number of topically or thematic buckets, such as latent
Dirichlet allocation and nonnegative matrix factorization (Blci. 2012), had uptake
in the humanities. Following successful application to the problems of knowledge
discovery and information retrieval from scientific publications, researchers in the
humanities applied these models archives of literary texts (Jucters. (i1 %) and meta-
data from art historical archives (Ciurcia Zorita & Pacios. *017). One of the reasons
that made topic models successful was the use of a simple bag-of-words data model,
the document-term matrix that maps word frequencies to documents or document
segments. This same data model enabled different higher-level transformations
and modeling methods. Rendered as a highly structured vector space, researchers
applied unsupervised k-means clustering and supervised classification to these
same sources. Hoyt Long and Richard Jean So’s use of a supervised Naive Bayes
classifier enabled them to identify common patterns and compare short modernist
poems to English-language haiku (I <z & So. 20116). Ted Underwood’s Distant Ho-
rizons: Digital Evidence and Literary Change uses supervised classification in the
form of logistic regression to examine the historical transformation of genres such
as science and detective fiction (U'ndcrwood. 2010),

While the document-term matrix data model was the enabling technology under-
lying Underwood’s use of machine learning in his investigation of literary history,
what made this research possible was the abovementioned HathiTrust Digital Li-
brary. Created from agreements with Google that led to the creation of Google
Books, HathiTrust provides access to the collective archives of a number of research
university libraries. Initially the archive was available for metadata and keyword
searching of the body of the text; the HathiTrust Research Center (HTRC) then
developed the Extracted Features Dataset and a software library (htrc-feature-
reader) with Pandas-ready models of text with book, volume, and page-level part-
of-speech tagged word frequency data. Underwood’s use of HathiTrust gave him
access to high-quality data models of public domain texts, and these same datasets
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were available to anyone who wanted to reproduce his research. The rendering of
books in these literary archives as document-term matrices made it trivial to apply
the earlier mentioned techniques to model subsets of the archive further. The
Extracted Features Dataset had another major advantage: distributed as frequency
data rather than linear text, these objects were considered nonconsumptive in the
sense that a human reader could not easily recover the original word order. As a
nonconsumptive representation of a text, these data were able to be shared with re-
searchers with fair use justification. HathiTrust also made available full-text data,
human readable and linear text files, to researchers with signed agreements and ac-
cess via a capsule running a virtual machine that limited the export of the original
files. This capsule model was also used by ITHAKA, the parent organization of
the scholarly library JStor. ITHAKA'’s Constellate platform provided limited capsule
access to full-text objects in the JStor library. These digital libraries and platforms
appeared at the right time in the development of computational methods for the
modeling of texts and at a moment of heightened interest in the digital humanities.
Unfortunately, the capsule-based approach seems to have been short-lived (most
likely because these were difficult to use, required constructing complex workflows
and multiple platforms, and had high staffing and technology demands). The demise
of the HTRC and Constellate terminated one possible route for text and data mining
the humanities. Other archives of public domain texts and the HTRC Extracted Fea-
tures Dataset, however, remain available and viable sources for accessing bag-of-
word based document-term matrices of texts of interest to humanists.

In the field of history, which has perhaps less suspicion of quantification and has
long used quantitative data in research (C'1y inhle. 2021), text mining in particular has
been an important technology for the development of a digital history. In explaining
her preference for text mining as an organizing method, historian Jo Guldi writes
that “Unlike the phrase digital history, text mining for historical analysis carries
no suggestion that computer-driven history will somehow substitute for history by
traditional means ... Text mining for historical analysis rather sits across the
many domains that use text, Al and statistics to produce certain kinds of knowledge,
useful to certain purposes” (Guldi. 2023, p. 13). Guldi makes a convincing argument
for something she calls a “smarter data science,” a hybrid approach for researchers
in history to take up in which “concerns about the bias of data and algorithms from
the humanities and questions from historical theory meet mathematical modeling”
(Guldi, 2023, p. 419).

Another thread from the humanities computing moment was the methodological
application of computational transformations to the objects themselves. In the case
of text-based objects, this work quickly moved from the production of summary sta-
tistics about an object, such as frequently used terms and phrases, and the extraction
of keywords and those words in context (as in a concordance), to the modeling of
text as a vocabulary distribution. Building on work in adjacent social scientific fields
and the widespread availability of machine learning methods in programming envi-
ronments such as R and Python, humanities researchers began to build models or
new representations of their objects and collections. Responding to accounts, such
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the one offered by Franco Moretti, that positioned distant reading and computational
methods against the familiar close reading practices. of literary studies, some
scholars have explicitly redescribed their methods in formalist terms and applied
computation to the small units favored by close reading. Comparing his set of algo-
rithmic manipulations of a single text with the instruments of the sciences connected
with investigation at smaller scales, in particular the microscope, Martin Paul Eve
finds common ground between his approaches and the close reading practices of
many literary scholars:

| have also attempted throughout this book to weave my data-driven approaches
back into a more traditional set of literary hermeneutics—that is, fo use the compu-
tational methods as data gathering for literary interpretation. If, in one sense, this is
what close reading has always done—Ilooked closely for features that could serve to
promote or discredit an interpretative standpoint—then it is actually somewhat the
case that there is little difference between close and computational distant reading.
(Fve 2019, p. 156)

Using “computational formalism™ as part of the subtitle for his Close Reading
with Computers, Eve gestures toward the Stanford Literary Lab’s coining of “Quan-
titative Formalism™ in their first pamphlet publication and to “the repetitious task-
based nature of the work here conducted using computers, as opposed to the purely
numerical approach signaled in the Stanford Lab’s publication” (kve. 2019, pp.
156—157). This repositioning of a computational literary studies draws out common-
alities in attention to the objects of study and the perhaps especially apt ways in
which formal analysis is the appropriate analog for computational approaches to
esthetic objects.

Advances in computer vision and image analysis have also transformed ap-
proaches to art history and introduced new methods. The Reassessing Vincent van
Gogh project applied image analysis methods to produce pigment concentration
maps and reconstruct the color palette originally used by Vincent Van Gogh as
well as the changes to these colors over time (Kircliieir ¢t «l. 2015). As part of
his broad and developing cultural analytics investigations, Lev Manovich and his
colleagues applied sampling, created montages, and visualized a number of image
sets, archives, and sources including films, video games, Time Magazine covers,
and publicly accessible geotagged Instagram images (Vanovich. 2020). Humanists
have also theorized the digital image, its relation to earlier and other forms of media
(Denson. 2070), and its compressed rearticulations and copies (Steyverl. MG0Y),

While digital art has existed for decades, computer-aided interpretation of both
digitized and born-digital artworks has added increased scale and capacity for the
searching and cataloging of these works. With computer vision models trained for
object recognition, this cataloging far exceeds the searching of descriptive informa-
tion about a work by enabling the creation of additional metadata through the cata-
loging of the parts, the subobjects of a primary object. Adapting the formalisms in
humanities fields, several humanities scholars with computational expertise have
produced compelling accounts of a computational formalism with continuities
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between these nondigital methods of analysis and recent methods, especially those
using machine learning to model more complex visual and textual features. For art
historian Amanda Wasielewski, computational methods promise a return to
formalist concerns. In deploying computer vision techniques to study art historical
images, Wasielewski describes her work: “opening up an interdisciplinary dialog be-
tween computer science and art history, the aim is to move beyond superficial or
one-sided collaboration to something approaching understanding, both for theory
and for practice” (Wasiclewshi. 2023, p. 37). Like borrowing methods from compu-
tational and corpus linguistics for literary studies, a successful digital art history,
Wasielewski argues, should remain in conversation with researchers in other disci-
plines who are also creating and applying computational transformations to visual
objects.

Unequivocally answering yes to the question of the existence of a digital art his-
tory, Leonardo Impett and Fabian Offert apply the pretrained CLIP vision trans-
former model to image archives for retrieval tasks and argue that this transformed
field “has emerged as a crucial route to understanding, exposing, and critiquing
the visual ideology of contemporary AI models” (Impett & Offert. 2022, pp. 186).
Impett and Offert implicitly respond to earlier critiques launched at work in the dig-
ital humanities. Sharing arguments for a self-reflexive critical approach that inter-
prets computational workflows alongside the results of this analysis emerging
from adjacent fields, Impett and Offert direct their attention to the tools, on the
ways vision transformers, as key parts of contemporary visual culture, see image
data. Likewise, Wasielewski’s call to foreground “interpretation and criticality”
(Wasiclewski. 2023, p. 19) provides an important corrective for earlier computa-
tional work in the humanities that was not as concerned with questions about how
these tools function and how they transform research. David Berry describes
some of the aspects of what we might call criticality in his account of a critical dig-
ital humanities that “draws attention to the politics and norms that are embedded in
digital technology, algorithms, and software. It foregrounds these questions by
affirming human emancipation as a goal making a distinction between what society
is and what it hopes to be” (Berry. 2022, pp. 130-131).

In addition to these crucially important questions about the relation between
method and ideology, there are ongoing questions that one might ask about the
match or fit between an object and a selected method as well as the reliability of
the methods themselves. The components of contemporary computational work-
flows, such as particular algorithms and data objects, have been subject to media his-
tories and archaeologies. A media archaeology, as articulated by Vivian Sobchack
(Sobchack (2011) and Jussi Parikka, concerns the oft-complex relation between
the material archive of the past and the present affordances and functions of media.
Asking “What are the conditions of existence of this thing, of that statement, of these
discourses and the multiple media(ted) practices with which we live?” (Paril.ka.
2012, p. 18), media archaeology has become an important critical practice for exam-
ining continuities, recurrences, and short circuits that bridge the predigital past with
the computationally saturated present (Dobson. 2023u). Critics have also



The era of generative artificial intelligence 323

demonstrated that digital technology, even the most advanced systems and methods
of the present, remains incredibly material, from the labor conditions involved in the
training of machine learning to the energy and environmental costs of powering
thousands of CPUs and GPUs (Bender et al.. 2621). As individual humanities fields
continue to undergo their own computational turn, familiar problems from other
fields regarding the development of research and data standards, and especially is-
sues connected with reproducibility and explainability, have been pressing (Rics
¢t al. 2023). There is an urgent need for academic organizations and publications
to respond with policies and encouragements for the public sharing of data, code re-
positories, and workflows.

The era of generative artificial intelligence

The advent of high-quality and high-performance generative Al has helped usher in
an epochal shift in the digitalization of the humanities. This transformation has taken
place on three different registers. The first and highest-level register concerns the
wider understanding and perception of neural networks and advances in language
models, within both the humanities and the larger public. The second register of
the generative Al transformation affects the ways in which these language models
alter the pipelines and methods used by computational researchers in the humanities.
The final register links both technical advancements in terms of the capabilities and
capacities of generative Al with their cultural and social impact through the devel-
opment of new paradigms for theoretical and philosophical understandings of lan-
guage, modeling, and world making.

The widespread availability of high-quality generative Al applications such as
OpenAlI’s ChatGPT suddenly brought attention to the ongoing advances in machine
learning. OpenAl’s tremendous technical advantages, their processing facilities used
to train and run inference on large language models, and their use of very large data-
sets, combined with sophisticated fine-tuning for instruction and conversation pro-
duced a platform for generative Al that was generic enough to enable users to
find widespread uses for this technology. These uses ranged from casual entertain-
ment, interactive conversation that was generally harmless and free from the prob-
lems of offensive and deeply biased outputs that plagued prior machine
learning—based chatbots, to productive tasks such as composing documents, writing
computer code, and helping to generate or refine ideas. Although ChatGPT, in this
initial moment, was less useful for information extraction and knowledge discovery
from its training data, that did not prevent many users from querying the language
model for facts and other information.

ChatGPT’s largest impact in relation to the humanities, and perhaps academia as
a whole, may have been in relation to its capacities to produce extended documents
that could mimic well-known genres such as the academic essay. The academic
essay, a mainstay assessment strategy used by instructors to teach thinking and mea-
sure and evaluate learning, was put under unprecedented pressure by OpenAl’s
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release of ChatGPT. Developers have also integrated generative Al into the basic
functions of a growing number of more general-purpose applications, including pro-
ductivity tools such as Google Docs, Microsoft Word, and Adobe Acrobat. Writing,
especially in the humanities, does much more than report on insights gained and
communicate information. In writing, scholars think through difficult problems
and lay out an exploratory answer. The act of writing, both in the process of writing
and in the act of reading the essay, develops, refines, and complicates the problem. It
is a mode of learning (Emig. 1977). What looks simple becomes complex; what
seems unsurmountable and opaque becomes clarified and comprehensible. In cutting
short the writing process, in limiting the often-laborious revisions, rethinkings, and
reorganizations that have long characterized academic writing, the advent of
ChatGPT and other generative Al technologies presented what felt to many like
an existential threat to the humanities and writing instruction (Baron. 2023).

Digital studies, media studies, and the digital humanities, of course, have long
had an interest in exploring the theoretical dimensions of technology and culture,
but the key questions raised by interactions with contemporary machine learning
technologies have returned scholars to foundational theoretical questions and frame-
works. Alexander Galloway’s ideological analysis of distributed systems and proto-
cols (Galloway. 2000) and Wendy Hui Kyong Chun’s critique of metaphors in
computation (Chuyi. 2011) or the function of social capital in network science are
foundational contributions to these fields (Chun. 20:21). Historical and theoretical
work from Bernard Dionysius Geoghegan (2022) examining continuities between
cybernetics and literary theory and from Orit Halpern (2022) on the social and po-
litical epistemologies of early machine learning and neural network research have
been crucial to efforts to bridge theoretical and computational research. Early
computational work, too, found resources in theoretical descriptions of language
as a system for understanding the segmenting and processing of patterns in digital
texts (Smith. 1989). While the computational turn and methods using natural lan-
guage processing and machine learning had prospects for returning and reopening
theoretical questions, it was the development of large language models and genera-
tive Al that has been the primary impetus for bridging computational and theoretical
work. While in 2016 Hoyt Long and Richard Jean So could frame debates over the
use of computational methods in terms of the reduction of humanities objects to
data, generative Al’s production of linear text as output (through decoding) obscures
the underlying data model and minimizes this earlier anxiety and renders some of
these prior arguments moot. Critiques are less likely in the generative Al moment
to be framed in terms of the risks of “reducing the complexity of literary texts to
mere ‘data’ or for being incommensurable with the goals of critical theory” (Long
& So. 2016). With the development and widespread availability of generative Al ap-
plications, the barrier to entry has been lowered and new life has been given to the
many key theoretical concepts and questions that informed earlier work in the
humanities.

Structural linguistics and deconstructive theories of language and semiotic the-
ories of image meaning making, in particular, have become compelling explanatory
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frames for some researchers. Foundational theoretical claims about the meaning and
function of authorship, such as Roland Barthes’s “death of the author” or Michel
Foucault’s “author function” have been seen by some as valuable resources for
conceptualizing the generated text and for reading the relationship between the
prompt and the output (Cocchelbergh & Guuikel. 202-4). The generated text has
also produced exciting complications and new possibilities for rethinking what
might have previously been considered a staid textual and literary hermeneutics
(Hennickson & Merono-Penuela. 2023). For others, theoretical claims about lan-
guage and literature have become testable in ways that they were not in prior mo-
ments. As Leif Weatherby argues, “the claims of literary theory are suddenly
subject to experimental hypothesis testing, because generative Al establishes a
kind of statistical-textual condition that allows for experimentation on the literary
features of language” (Weutherhy, 2024), The advent of large multimodal models
that contain networks mapping between learned features from images and text
also promise to provide humanists with resources for the analysis of visual culture
and rich objects to examine similarities across these representational spaces (Iajofu.
2024). The cross-disciplinary area of research known as model interpretability has
brought together theorists of language and text, neuroscientists, and computer scien-
tists to probe large language models, making progress in mapping the learned feature
space of contemporary transformer-based neural networks and understanding the in-
fluence of training data, fine tuning, parameterization, and prompting on generated
outputs. Methods from this developing work in model interpretability and explain-
ability (frequently called explainable AlI), such the use of model-agnostic perturbed
inputs (Dabson. *G231) or Shapley values for identifying feature attributions, have
been used to probe models and understand “algorithmic bias not in terms of a single
origin (‘cause”), but with respect to a broader set of social and technical conditions at
play that (re)produce these disparities” (“icei ci af.. 20.24),

An emergent field known as critical Al promises to foreground theoretical and
critical questions about the new generation of Al technologies in humanistic terms
(Raley & Rhee. 2021), Joanna Zylinska makes the case for exploring outputs from
image-based generative models by pointing to the way in which these models defa-
miliarize and expose the modeled world: “By returning our values and meanings
back to us for further reflection, machines can help us see ourselves as embodied
beings who exist in a sociocultural context” (7 viinska. 2i23, p. 140). While some
of this work focuses on familiar topics such as dataset construction and use (Beuic
& Goodlad. 2023%), there are also entirely new methodological questions focused
on the kinds of representations found in neural networks (Wcatherby & Jusue
2022). In reviewing a computer science paper on convolutional neural networks,
Fabian Offert argues that “machine learning models are cultural artifacts. They
are trained on (limited) real-world data and often designed to make decisions with
real-world impacts™ (Offer.. 20:23), Many scholars are coming to realize that the
deep learning transformer networks of today and other recent technologies are sub-
ject to the same critique as those from earlier generations (I *halivial ci al.. 2074),
Theories and practices of photography informing the underlying data and perceptual
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models (e.g., ImageNet), as Nicolas Malevé and Katrina Sluis argue in their analysis
of computer vision pipelines, persist even in contemporary larger semisupervised
models (Malevé & Sluis. 2023). Philosophers have also found renewed interest in
interrogating the discourse of Al by problematizing offered ontologies, critiques
of the methods and meaning of knowledge extraction, and its ideologies (Bunz.
2019; Parisi. 2019),

Theoretical work addressing conceptual problems arising from the modeling and
generation of language with these networks connected to philosophical frame-
works—especially those pertaining to agency, language, and authorship—are likely
to continue to be of critical importance to any future for computational work in the
humanities. That theoretical and philosophical intersection joined with insights
derived from the operational mechanisms of the deep learning neural networks
used in large language models and generative Al applications, as well as interpretive
analyses of these networks and their outputs, will continue to shape the trajectory of
computational work in the humanities.
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