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Researchers and educators in humanities such as computational linguists, digital
humanists, and those doing historical reconstructions are increasingly heavy users of
computational and/or data resources. Many know about activities, working groups, and
initiatives around the findable, accessible, interoperable, reusable (FAIR) principles and
are a driving force for improving the sharing of data and software. However, it seems
humanities researchers are less aware of the science gateways community and the end-
to-end solutions that science gateways could provide, therefore lacking a driving force
for adoption of this technology. This small-scale exploratory study will clarify some of
the challenges and needs faced by computational researchers in the humanities that
may explain their relatively low participation in the science gateways community. For
this paper, we present the results of 19 interviews with seven women, 11 men, and one
nonbinary individual from seven states and DC in the United States with a range of

professional backgrounds and roles.

he science gateways community is growing in

I several research domains, a fact made evident
by the many new attendees every year at the
Gateways conference and the European International
Workshop on Science Gateways (IWSG). (Registration
numbers and details collected by the Science Gate-
ways Community Institute show 50% of attendees at
both events are new.") The number of citations of
science gateways (or short gateways) in publications
has also increased since 2016. The rise of interest in
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gateways as a means for providing end-to-end solu-
tions for computational methods, and data manage-
ment coincides with the rise of computational methods
in the humanities, and yet humanities researchers
are poorly represented in the gateways community.
Although there are successful projects, such as FAIR-
sFAIR, Social Sciences & Humanities Open Cloud, and
Skills4EOSC in the European Union, 80% to 90% of
attendees at the yearly U.S. Gateways and IWSG events
are from science, technology, engineering, and mathe-
matics (STEM) fields, with only a small number of
researchers from humanities and humanistic social sci-
ences. In contrast, humanists represent a larger seg-
ment of active participants in initiatives around findable,
accessible, interoperable, reusable (FAIR).? FAIR is a nat-
ural fit for gateways, since gateways are designed to



actualize the principles of FAIR by sharing data and
software within a community and/or publicly. Despite
this natural fit, relatively few humanities scholars have
discovered or otherwise engaged in the community.
The Gateway Catalog?® includes gateways from humani-
ties, but it is not fully clear how many are taken up via
the catalog or interactions in the community.

The Gateway Ambassadors—a group of community
builders and science gateways enthusiasts—have under-
taken a project to better understand the reasons for
humanities scholars’ minimal uptake of science gate-
ways despite their increasing adoption of computational
methods. Drawing from interviews with humanists, this
paper explores the possible obstacles to this uptake as
well as opportunities to foster such uptake in the future.
Humanities comprises a broad spectrum of domains
whose research practitioners include not only scholars
but also librarians and information architects. From inter-
views of a representative sample of these stakeholders,
we have identified some of the obstacles and opportuni-
ties for humanists in the gateways ecosystem.

Examples in other community initiatives that connect
scholars with computational solutions give reason
to explore this topic. For instance, The Carpentries®
teaches “foundational coding and data science skills to
researchers worldwide” and has developed curricula
that have succeeded in introducing technical solutions
to humanists and especially to the librarians and data
scientists who support them. Central to The Carpen-
tries model is a train the trainers ethos, making the pro-
gram scalable. While we are not aware of a Carpentries
curriculum developed explicitly for gateways, some
Carpentries cohorts have been exposed to gateways-
related skills such as high-performance computing
(HPC) familiarity, use of versioning tools or code reposi-
tories, and foundations of scientific software and data
management. The results of this study may suggest
where there are opportunities for new carpentry curric-
ulum topics to build awareness of gateways solutions
across this growing community.

Another area of related work bridging research
needs with computational solutions is the National Sci-
ence Foundation-funded virtual residency for research
facilitators. The goal of this annual week-long workshop
is to build a community of practice for those who facili-
tate research. It presents topics and best practices to
spread and strengthen the capabilities of researcher
facilitators supporting a variety of domains—including

#https://catalog.sciencegateways.org/#/home
Phttps://carpentries.org/
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the humanities. Past sessions have included topics
such as “components/design of an HPC cluster” and
“deploying community codes,” so building awareness
of gateways could fit well in the virtual residency curric-
ulum. The humanities use cases for gateways that
this small-scale exploratory study may surface could
become important additions to both the virtual resi-
dency and the Carpentries curricula.

Most gateway providers know that the uptake in
the humanities of the gateway framework is lower than
it could be, but the reasons are not fully understood
beyond the need for more targeted outreach. Our
study provides important insights into computational
needs in the humanities.

Given that relatively limited prior work has been done
at the intersection of science gateways and the
humanities, we have taken a qualitative interviewing
approach” to explore this emerging topic. Our interview
protocol includes ten open-ended questions desig-
ned to 1) understand participants’ professional back-
grounds and day-to-day work, 2) understand their
experiences with computational tools in the humani-
ties, 3) evaluate knowledge of, access to, and/or fund-
ing for science gateways, as well as opinions about the
collaborations (or lack thereof) between humanists and
gateway developers, 4) discover barriers to and/or ena-
blers of such collaborations, and 5) provide an open
invitation for interviewees to freely share any other
thoughts on the topic of science gateways and the
humanities. The design of the interview protocol is
intentionally semistructured, allowing the interviewers
to improvise the questions based on the conversation,
and allowing the participants to share their journeys
and experiences with the interviewers. This semistru-
ctured design is well-suited for studying emerging
topics, because the researchers’ predesigned questions
may contain assumptions that could be shown to be
invalid during the interviews, thus calling for flexible
adaptations.® Prior to conducting the interviews, the
research team obtained an Institutional Review Board
(IRB) approval on the study (TTU IRB 2022-454), and the
team members conducting the interviews also went
through research ethics training to be IRB certified.
According to Guest et al.® 12-15 interviews are suffi-
cient data for an exploratory study. We conducted a
total of 19 interviews, two of which were conducted in
June 2022 as proofs of concept for the study, followed
by 17 more interviews conducted in November and
December 2022. After analyzing the interviews, we
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believe we have reached theoretical saturation, allow-
ing us to conclude data collection for this paper.

The interview data included seven women, 11 men,
and one non-binary individual. Their backgrounds inc-
luded humanists (five faculty and two graduate stu-
dents) who have positive and negative experiences
pursuing computational methods; eight IT program
directors; and four librarians. Participants came from
California (9), Indiana (3), New York (2), lllinois (1), New
Jersey (1), Texas (1), North Carolina (1), and the District
of Columbia (1). The shortest interview was 19:05 min,
and the longest was 71:20 min, averaging about 41:43 min.

The focus of our analysis is on the themes that surfaced
in our interviews related to humanities research, compu-
tation, and gateways. We used Otter.ai, an Al transcrip-
tion service, to generate a full transcription for the
interviews. We then listened to the recorded interviews
while concurrently analyzing the transcripts. We followed
the grounded theory analysis approach used by Kee and
colleagues® in a qualitative interviewing study of gate-
ways. Specifically, we started with “selective coding” to
flag text related to collaboration between humanists and
gateway developers. We then used “open coding” to iden-
tify, compare, and iteratively refine the themes. Finally,
we used “axial coding” to relate themes to each other in
meaningful ways. To present our analysis, we have taken
a problem-solution approach—first discussing an identi-
fied problem and then pairing it with a potential solution.
There are five pairs of problem—solution sets, which we
elaborate in the next section.

Our study surfaced the following five problem-solution
sets: 1) not knowing what gateways are; improve learn-
ing experience, 2) the “science” in “science gateways”;
use more open and inclusive language, 3) lack of time;
have funders create incentives, 4) humanists getting
discouraged; social modeling to inspire humanists,
and 5) cultural traditions; introduce gateways without
threatening cultural identity.

Not knowing what gateways are;
improve learning experience

The first problem stems from the unclear definition of
what constitutes a “gateway” and what is available to
scholars. As potential examples of gateways, several
participants brought up OSF,° a free, open platform
to support research and collaboration, with varying

“https://osf.io/
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degrees of certainty. One participant from Indiana
explained, “And they might not even think of what they
do with a gateway as interaction with a gateway. They
think of themselves as someone using something on
the internet rather than benefiting from a gateway...
they might not characterize or label it in that way”
(PO1). The experience of a participant from Texas aligns
with such sentiment: “I might not have the name in
terms of science gateway, but | do see my work
with digital humanities absolutely aligning with these
goals...” (P14). Even though initially this participant did
not know what the term “science gateway” meant,
after it was defined, he acknowledged that his work
actually includes several forms of gateways.

In other cases, as a participant from New Jersey
stated, humanists struggle with “not knowing what's
available” (P05). A participant from California shared
that he did a campus wide survey and has data to back
this up: “[W]e get a lot of feedback from folks in the
humanities ... that said—We don't even know what we
don't know.. We don't even know what's [offered on
campus]” (PO7). The tools may be available on campus,
but the humanists do not know. While gateways pro-
viders may blame humanists for not seeking them out,
this expectation may place undue burden on human-
ists, given the other challenges unique to humanities
that we will discuss in the next few points. If lack of
knowledge/awareness is the problem, this can cer-
tainly be addressed through outreach and education,
including with the help of a bridging liaison. A par-
ticipant from Indiana explained, “We try to provide
onboarding for scholars at any career phase from
undergraduate to tenured professor to help them
adopt digital approaches that fit their research
need[s].. Sometimes that collaboration between the
humanities scholar and the gateway provider can only
be bridged with education” (PO1). Similarly, a partici-
pant from California said that they advocate for com-
putational methods “to be built into the curriculum” of
all humanities programs, especially at the graduate
level, so budding scholars are even “aware that this is a
possibility. And introducing the idea that they don't
have to be experts in all of these tools, methods,
approaches themselves. They can work with someone
who has that technical expertise” (P17).

As a possible solution to this problem, librarians
may act as important bridging liaisons to introduce
the tools to humanities scholars, since humanists
often turn to librarians in the initial stages of research
projects. A participant from Texas said: “l can't say
enough about libraries. Librarians are kind of really
used to helpling] you make these connections” (P14). A
participant from California stated that librarians are



not only excellent at pointing out resources and poten-
tial collaborations but are now considered researchers
in their own right: "Digital humanities librarians—like,
we're scholars too” (P16). Thus, beyond just the role of
librarian, it is the qualities perceived to be inherent to
librarians of wanting to help and being genuinely curi-
ous that could improve the gateway learning experi-
ence for humanists.

The “science” in “science gateways”;
use more open and inclusive
language
A lack of understanding of gateways is exacerbated by
the term “science gateways” itself, in which the word
“science” signals to humanists that gateways are not
relevant to their domain. A participant from New York
explained, “[Clalling them “science gateways” for exam-
ple is like one sure way [for the humanists] to be like —
Oh, that's not for me!” (P08). Another participant from
lllinois concurred: “That when you have that term in
the name science ... a lot of folks in the humanities just
assume that [it is not] for them” (P04). These partici-
pants believe that naming is key. Other participants
noted that changing the name could be helpful. For
example, the participant from lllinois said, “I noticed
you're calling it a gateway now.” She explained that
by dropping “science” and simply calling the tools
“gateways” could change the perception that these
computational tools are not designed for humanists.
A participant from New York provided an example of
how she has addressed a similar example of “Open Sci-
ence”: “I've actually started saying “Open Scholarship”
instead of “Open Science,” kind of as a nod to the
humanities, because it has been something I've heard
just kind of over and over” (P08). While no participants in
our interviews suggested a specific name change, a simi-
lar strategy could be applied to “science gateways” fol-
lowing brainstorming efforts in the gateway community.
Due to the nature of their expertise, humanists
are highly attuned to language choices—thus, being
aware of subtle exclusionary language that prioritizes
scientific expertise may be key for better including
humanists in the use of gateways. Some of our partici-
pants highlighted this sensitivity to terminology with
other science-centric terms, where changing them has
helped humanists feel more comfortable in a computa-
tional domain. For example, “data” is a commonplace
term in computational methods with which humanists
may perceive a barrier. If we are to better inform
humanists about the tools available to them, we must
pay attention to the terms we use to communicate
about them.

SCIENCE GATEWAYS: ACCELERATING RESEARCH AND EDUCATION

Lack of time; have funders create
incentives

The third-most important barrier to humanists’ engage-
ment with gateways is lack of time. Beyond the usual
balancing of research plans with teaching and service
demands, the relative lack of external grant funding
compared to the sciences means research often gets
pushed to the margins, leaving negative time for tried-
and-true methods, never mind finding and learning
how to use new tools. According to one participant
from California: “It takes so much time to skill up. The
faculty don't always have time to do it... They have to
teach, they have to have all of these other responsibili-
ties, and it... would be a real luxury for them to be able
to just say, “No, I'm only going to focus on learning this
new set of skills and learning this new toolkit so that |
can do this kind of analysis that | want to do.” | just
don't know that everyone has the time to do that”
(P16). While scholars in other disciplines such as the
sciences may already have some computational back-
grounds to lean on when they are busy, humanists
often do not have time to learn what to them may be
a completely new workflow. The learning curve for
humanists to undertake new computational methods
is also a deterrent, even for those who know about and
would like to adopt gateways. It can feel like a risky
investment of time in an unknown outcome. And learn-
ing new technologies or working with computational
experts is still not part of traditional humanities train-
ing. As a participant from Washington, DC explained,
“And if there's a lot of learning curve, ... that I'm going
to be less inclined to continue to use it if | can't be suc-
cessful like right away” (P03). Much better to go with
the method already mastered in such cases.

Adding to the time scarcity problem, traditional
humanities research methods are typically both solo
and manual. As time consuming as these approaches
may be, they are known approaches. A participant
from California explains, “They're literally willing to do
things manually.. And sometimes | actually have to
sell them on like — No, really, let me do this for you!
[They] know, they can get it done in a week, if they just,
like, spend all day doing this manually” (P02). The draw
to manually doing their research stems from two ten-
dencies central to humanities scholarship: humanists’
distrust of technology, and their unwillingness to stand
behind research in which they do not understand, and
cannot interpret, the methodologies. A participant in
California explained that humanists “... hate this idea
of a black box algorithm that they can't change,” crav-
ing control over their computational methods despite
their frustrations at technological complexities (P16).
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Though slow, if their current approach still works and
they can explain it, it is understandable that humanists
do not have the time to learn a new method. One
potential solution to this problem is to create an
appealing reason to collaborate on gateways, perhaps
through funders and funding solicitations. As detailed
by a participant from Indiana: “So, funders can force
collaboration... many of my past gateways projects,
that collaboration was funder determined..” (PO1).
Essentially, by funders requiring grant recipients to use
gateways, they would contribute not only to the finan-
cial needs, but also to the time constraints elaborated
previously.

Moreover, funding provides another incentive as it
adds to a humanist's academic reputation. A participant
from New York explained, “[l]t's a thing that everyone
can put on [their] CV. And it's a thing that says like,
someone back this.. There's a big difference, like in
terms of institutional respect. .. from a gateway pro-
vider perspective, if you could offer a few $1000-summer
fellowships... [with] the expectation that there’s a short
paper of some sort, or research report or something
published on the back end” (P11). Given the goal of gate-
ways to increase access to computational methods
widely, funding could incentivize humanities projects
that involve reusability, thus reducing the time demands
on scholars who can leverage an already existing tool
and methodology. Importantly, incentivizing reusability
in gateways involving the humanities may also help with
the social modeling that may be needed to bridge the
humanities/gateways gap, as described next.

Humanists getting discouraged; social
modeling to inspire humanists

One of the problems humanists face is that gateways
developers, who have traditionally worked with schol-
ars in the sciences, lack a ready understanding of how
to develop for the domain-specific needs of humanists.
This presents an uncomfortable collaboration experi-
ence for both gateways developers and humanists.
One participant from California explained where the
differences and expectations may have come from:
“[Pleople [developers] who have done this kind of sup-
port for the sciences, who like to get great feedback
from the science scholars, because they're like — [The]
system is amazing, and works exactly the way that [sci-
ence] people expect—if you're dealing with developers,
who kind of have a successfully functioning system
and feel good about their system. And are like, Oh,
humanities, that's probably easy! We'll just add some
features!” (P02). When a gateway that works well for
STEM fields does not work well for humanists, there is

JaAuthgriredblicensezorss limited to: Texas Tech University. Downloaded on August 03:2023:aft03¢3 48 didicsagn ERgXplarey Restrictions apply. 29

frustration on both sides. Developers are confronted
with both unhappy scholars and the need to refactor a
successful gateway to adapt for humanities needs.

A participant from California recounted a personal
experience after meeting with a couple of technolo-
gists at his campus's research computing center: “That
experience showed me where my limits are, and the dif-
ficulty of trying to do some of the things that | want to
do... | hit the wall [when the technologists] say, Well,
why do you want to do that? That became frustrating....
[Tlhere is a possibility out there, but I'm not going to
be there” (P12). He concludes by saying, “I spent one
or two years chasing software, which is just a stupid,
stupid thing for an historian to do.." (P12). For this
humanist, what could have been an opportunity to
engage with computational methods instead became
a moment of frustration and eventual disillusionment.

HEARING ABOUT DISCOURAGING
FEELINGS ONLY WORSENS THE
NATURAL ANXIETY SCHOLARS
ACCUSTOMED TO PRESTIGE AND
SECURITY MAY FEEL WHEN DELVING
INTO UNKNOWN AREAS.

Instead of seeing possibilities in the use of gate-
ways, too easily humanists instead see discouraging
failures. After such experiences, as one California par-
ticipant explained, humanists “quickly conclude they
don't have time for this shit. So theyll go back to
spending a week doing it manually, or like three days
running it on their laptop...” (P02). Hearing about dis-
couraging feelings only worsens the natural anxiety
scholars accustomed to prestige and security may feel
when delving into unknown areas. When facing compu-
tational methods, humanists may feel both a nervous-
ness about looking incompetent and a sense of being
misunderstood by technologists.

One possible solution to counteract discouraging
stories and experiences is through social modeling to
foster greater respect and trust for technology and
computational methods. A participant from New York
suggested: “| have always felt that simply seeing good
disciplinary relevant published research that uses com-
putational tools is the best way to get humanists on
board. In other words, to say, yes, that research prob-
lem looks like a humanities research problem... That
looks like a problem | understand... And | can see how
you couldn't have gotten there without the computa-
tional piece” (P11). Success stories would be essential



to get humanists to “begin to envision and imagine
what could be possible” with gateways, as described
by another participant from California (P17). Social
modeling must aid in boosting humanists’ ability to
dream in computation for their humanities projects.

The development of such ambition and imagination
in humanists could be encouraged through a collection
of projects and examples of collaborations between
humanities researchers and gateways. A participant
from New Jersey suggests compiling “really interesting
stories about other people that have done stuff with
it.. [A] collection of stories and even videos and
recordings of how people have used the tools and the
gateways in the past and what kind of outcomes they
can get from it" (P05). These suggestions highlight the
need to create resources with articles and videos that
can be shared on a website asynchronously to reach a
wide audience.

I HAVE YETTO SEE A
COMPUTATIONAL ANALYSIS TOOL
THATS BETTER ON ANY ONE BOOK
THAN A HUMAN.

A participant from Indiana suggested taking social
modeling to the next step, in this case pairing inspira-
tion and training during a workshop. She noted that
some hands-on workshops may be difficult for human-
ists to map to their situations. Instead, she suggests,
begin the workshop with an inspirational success
story to “prime” the humanists and model success
before undertaking the hands-on experience. How-
ever, collaboration between disciplines is a two-way
street—humanists also need a general appreciation
for computational methods and how they pair with
humanities knowledge before undertaking projects
using gateways.

Cultural traditions; introduce
gateways without threatening

cultural identity

As has been intimated in some of the preceding
barriers we have identified, the fifth challenge for
humanities/gateways collaborations is the misalign-
ment of some cultural traditions in the humanities with
gateways and collaborative research in general. Specifi-
cally, the humanities traditionally value scholarship
done manually, by solo authors, as alluded to earlier
[P17]. This solo tradition is also embedded in many
humanities departments’ tenure and promotion criteria.

SCIENCE GATEWAYS: ACCELERATING RESEARCH AND EDUCATION

Also previously described, humanists have a healthy
“distrust for the black box” in computational methods
due to both research philosophy and a questioning of
technology’'s systemic flaws that have harmed human-
ity (P16). Add to this that humanists are not trained tra-
ditionally (in terms of curriculum) to use computer
analysis. As a result, there is a general deprioritization
and suspicion within the broader humanities, whose
practitioners are already disinclined to such methods. A
participant in California noted: “Most humanities schol-
ars and students are drawn to the humanities both
because they enjoy reading and writing, and because
they hate and are terrified of ‘math’ and ‘programming.’
| find those fears are often pretty parallel” (P17). Thus,
cultural traditions against computational methods are
embedded in the very identity and reputations of
humanists and must be overcome if these scholars are
to engage with gateways.

Examples of perceptions of general distrust of com-
putation in the humanities were scattered throughout
the experiences of our participants. Another partici-
pant in California stated that computational methods
are "often viewed with skepticism by your colleagues...
Like, why didn't you just, like, read three books with
your eyeballs and comment on them like normal peo-
ple?” (P02). A participant from New York concurred:
“And what they [humanists] almost inevitably find is
that it's not as good as their own reading of Shake-
speare.. —This is crap... It's nice that you built a tool,
but it tells me the wrong thing, or it tells me something
that | already knew—... [This] is usually true. | have yet
to see a computational analysis tool that's better on
any one book than a human .." (P11). This comment
stands out because it comes from a humanist who
knows how to code and builds his own computational
tools, and who can be assumed to value computational
methods.

Another cultural barrier arises in cases where critical
studies questions that are more common in humanities
research are unfamiliar to and, at times, uncomfortable
for computer science and collaborators. Finding the
right and willing collaborators can be key to computa-
tional methods spreading in the humanities. Barriers
in cultural traditions may be a matter of perception
and can be overcome through finding collaborators will-
ing to translate their scholarly identities to different
research contexts.

Another cultural contributor to the mistrust and
misalignment of humanities and computational meth-
ods is that the digital humanities (DH), which is the
most active area of humanities computation, is still at
times viewed with suspicion in the broader humanities
community, despite gaining incremental traction. In
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particular, publication venues still value noncomputa-
tional methods in the humanities. As the participant
from Texas shared, “I'm expected to have traditional
research, as well as digital projects” in order to get pub-
lications and still achieve tenure (P14). That being said,
the participant also described getting his job and grant
funding because of his digital humanities work, noting
“it's a buzzword in the academy, looking at potentially
even fellowships, postdocs and other grants and fund-
ing available for it” (P14). Another California participant
noted that three large humanities organizations—the
Modern Language Association, the American Historical
Association, and American Studies Associations—have
published professional standards on digital humanities
work, indicating increased acceptance in the discipline.

For humanists, an important related insight is that
using innovative tools and methods needs to be cou-
pled with asking questions that are recognized as
being important to the humanities. Innovative tools
used without aims to further humanities knowledge
and scholarship is not enough. As shared by one of the
participants from California: “It [the disappointment
around the efficacy of computational methods] hasn't
lowered my overall commitment to some form of
meaningful place of digital technologies in humanistic
work. But it, at least for me, does question... the com-
putational part of digital tools... that has been going
on for 20 years has not led to, as far as | can see, any
significant benefits.. And many of the digital histori-
ans have said, you know, we've done all this work, but
we're still not asking the questions that matter to his-
tory... This is why this is important, rather than this is
why the tools have allowed me to do this..." (P12).

Instead, computational tools must contribute to
the larger context and scope of humanities questions.
A participant from California articulates that computa-
tional methods can better get at the “population level”
of “cultural phenomena” analyzed by humanities schol-
ars (P15). He goes on to describe an “interest in cultural
phenomena that aren't just sort of reduced to, you
know, great artists, or great authors, or, or sort of
the sort of, effectively, the great white old men narra-
tive of history... It's much more equitable, it's much
more diverse, and it's much more accurate, to be
honest” (P15). Therefore, much potential exists for
computational methods to be compatible and neces-
sary in humanities research, as long as the traditi-
onal interests of humanists are not threatened in the
process.

Still another critical aspect of the humanities cul-
tural traditions negatively impacting uptake of gate-
ways solutions is the potential risk a humanist takes in
one's career when pursuing computational work, if
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they are not fortunate enough to be in an environment
supportive of such innovative methods. A participant
from California elaborated, “There are so few tenured
professors who do this, like, literally, | can count them
on one hand...” (P02). This same participant concluded
their explanation with a very powerful reflection: “I
think there’s actually been times that | have had these
sort of moral crises when it comes to my job. There
was one time a junior faculty ... she got her mid-tenure
process review letter. And the message was very clear
that she needed to stop doing DH stuff, because it was
detracting from her traditional scholarship.. | felt
incredibly morally compromised, that my job, which
they were paying for, might actually screw her over and
make it so that she would lose her job. It's just a terrible
position to be in as staff to realize that you might
be screwing over your collaborators by working with
them!” This is a powerful observation, and one that
we take to heart in this study. While this paper was
started with the intention to promote gateways to the
humanities, we must account for the unintended nega-
tive consequences of promoting innovations.

Such strong cultural traditions that humanists must
work with require a thoughtful approach that works
from within the tradition so as not to jeopardize careers.
In the long run, it may be simply a matter of time before
digital humanities and computational methods will be
more valued in the humanities for tenure and promotion
cases. A participant from California shared that, as youn-
ger generations, so-called “digital natives,” start becom-
ing faculty members, using computers for research
begins to seem “a little less foreign...” (P16). Still, she
noted that this remains an overgeneralization, as some
young humanists still reject work done with computa-
tional methods and “just do it [their work] by hand” (P16).

While the anticipated trajectory of computational
methods in the humanities may seem muddled at the
moment due to cultural barriers, current trends in stu-
dent interest may indicate the several opportunities for
gateways to spread in future humanities work. A partici-
pant from New York observed that, “[SJome of the old
guard also don't know a lot of this... So, if you're having
an advisor who's not doing computation, it would be
very difficult.. A lot of the students doing compu-
tational humanities work that | see come for help
because it's something that their advisors can't provide.
And it's either through lack of willingness or lack of
experience. That said, there have been quite a few profs
who have come in with students, which have been
great to learn a lot of this, but it's not the norm, | would



say” (P08). While this is not the norm at this point, the
participant indicated that the new generation of stu-
dents in the humanities are increasingly interested in
computational methods.

Why are graduate students in the humanities inc-
reasingly becoming interested in DH and computational
methods? A participant from California explained that
she initially stumbled upon DH while researching for her
statement of purpose for her Ph.D. application into Ital-
ian studies. She explained that “I came across.. an
article ... [from] a social media platform that some schol-
ars published [their] research on how to use text analysis
using Python to analyze the citations [in humanities liter-
ature]... | feel like wow... humanities scholars could
research in this way. And | feel like, Oh, that's really
exciting!” (P10). Now that she is in a Ph.D. program, she
shared, “because I'm trying to engage more deeply into
digital humanities, so | trained myself; | learned how to
program in Python, or Java in these programming lan-
guages. And also, | took some courses in NLP” (P10).

Similarly, other participants mentioned that digital
humanities projects had been successful in getting
undergraduate students from a wide variety of fields
interested in the humanities and humanistic research
questions. A participant from California mentioned
seeing “students from across the campus” in digital
humanities courses, “which is one of my favorite
things” (P17). Such a trend may be a good further justifi-
cation for why humanities scholars should partner with
gateways developers as a way to overcome the more
traditional, and arguably justified, suspicion of technol-
ogists. Yes, technologies designed poorly and without
concern of human and societal impact have had disas-
trous impacts in the past. But, if the technologists of
tomorrow are well trained in humanistic critical think-
ing, the technologies of the future may overcome such
baggage.

Given our findings, a successful humanities gateway
should provide easy and positive learning experiences,
supported by many success stories and publications as
exemplars, inclusive of humanities research techniques
to enable users to ask meaningful humanities ques-
tions, and be incorporated into funding programs for
continuing developments by future fundees. The most
practical measure of success is by adoption and usage.

Finally, while many cultural barriers exist between
humanities and gateways communities, we want to note
the several overlaps in philosophy and scholarly need
that may encourage future collaborations. First, both
communities value openness and accessibility. Partici-
pants we interviewed mentioned deliberately choosing
open source software for their digital projects to encour-
age reproducibility and accessibility to other scholars
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and students (P14, P17). In addition, the capabilities of
gateways do have demand within the community. For
instance, one participant from California described the
technical roadblock of humanists carrying out research
projects and encountering incomplete and incompatible
datasets (P16). Gateway developers may be able to help
such problems through computational methods. Other
examples may exist as well within the humanities and
gateways communities. In addition, further future schol-
arship could uncover specific tools and research meth-
ods that gateways could provide for humanists. We hope
our paper offers a first step at uncovering the many pos-
sibilities of scholars and technologists moving in such a
direction.

This paper describes a preliminary study by the Gate-
way Ambassadors seeking to understand more about
humanists’ computational needs and their awareness
and use of science gateways. Our goal has been to elu-
cidate the reasons why humanists use or do not use
gateways as part of their research practices. We have
also offered suggestions on ways to tailor the solutions
and/or adapt the community around gateways to help
humanists realize the potential of gateways and the
gateways community for their work.

This work was supported by The National Science
Foundation Office of Advanced Cyberinfrastructure
under Grant OAC 1547611 (SGCI). This work involved
human subjects or animals in its research. Approval of
all ethical and experimental procedures and protocols
was granted by Texas Tech University under protocol
IRB 2022-454.

1. S. Gesing et al., “Science gateways: The long road to
the birth of an institute,” in Proc. 50th Hawaii Int. Conf.
Syst. Sci. (HICSS), Hilton Waikoloa Village, HI, USA,
Jan. 2017, pp. 1-10, doi: 10.24251/HICSS.2017.755.
[Online]. Available: http://hdl.handle.net/10125/41919

2. M. D. Wilkinson et al., “The FAIR guiding principles
for scientific data management and stewardship,”
Scientific Data, vol. 3, no. 1, pp. 1-9, Mar. 2016,
doi: 10.1038/sdata.2016.18.

3. G. Guest, A. Bunce, and L. Johnson, "How many
interviews are enough? An experiment with data
saturation and variability,” Field Methods, vol. 18, no. 1,
pp- 59-82, Feb. 2006, doi: 10.1177/1525822X05279903.

4. K. F.Kee and A. R. Schrock, “Telephone interviewing as
a qualitative methodology for researching

32 Authorized licensedisenlinitasganTezrsnEeCh, BrivgraityriBgwnloaded on August 03,2023 at 03:33:42 UTC from IEEE Xplogg URegtFetinssapphp23



SCIENCE GATEWAYS: ACCELERATING RESEARCH AND EDUCATION

cyberinfrastructure and virtual organizations,” in Proc.
2nd Int. Handbook Internet Res., 2019, pp. 351-365,
doi: 10.1007/978-94-024-1555-1_52.

5. K. F. Kee and M. Thompson-Hayes, “Conducting
effective interviews about virtual work: Gathering and
analyzing data using a grounded theory approach,”
in Virtual Work and Human Interaction Research,

S. D. Long, Ed. Hershey, PA, USA: IGI Global, 2012,
pp. 192-212.

6. K.F.Kee, A. Olshansky, and S. Xu, “A socio-technical
framework for measuring organizational capacity
during cyberinfrastructure diffusion,” in Proc. IEEE Int.
Conf. Big Data, 2021, pp. 2301-2305, doi: 10.1109/
BigData52589.2021.9672004.

KERK F. KEE is an associate professor in communication at
Texas Tech University, Lubbock, TX, 79410, USA. His research
interests include technology adoption, innovation diffusion,
cyberinfrastructure, science gateways, and scientific work. Kee
received his Ph.D. degree in communication studies from The
University of Texas at Austin. Contact him at kerk.kee@ttu.edu.

CASSANDRA HAYES is an assistant professor in communi-
cation at Stephen F. Austin State University, Nacogdoches,
TX, 75962, USA. Her research interests include infrastructures,
narratives, and organizational management. Hayes received
her Ph.D. degree in media and communication from Texas
Tech University. Contact her at cassandra.hayes@sfasu.edu.

SANDRA GESING is a senior researcher and the scientific
outreach and DEI lead at the Discovery Partners Institute,
University of lllinois, Chicago, IL, 60606, USA. Her research
interests include science gateways, community engagement,
and sustainability. Gesing received her Ph.D. degree in com-
puter science from the University of Tuebingen. Contact her
at sgesing@uillinois.edu.

ANNELIE RUGG is the director and humanities ClIO at Hum-
Tech, University of California, Los Angeles, Los Angeles
(UCLA), CA, 90095, USA. Her research interests include com-
munity engagement, science gateways, and research facilita-
tion. Rugg received her Ph.D. degree in Slavic linguistics
from UCLA. Contact her at annelierugg@ucla.edu.

JaAuthgrizedlicenseziops limited to: Texas Tech University. Downloaded on August 03:202%ait03c3 &8 dildiscsonBngm¥plarey Restrictions apply. 33

SHANNON BRADLEY is a UIUC team project manager at the
National Center for Supercomputing Applications, University
of lllinois, Urbana, IL, 60642, USA. Her research interests
include research software engineering, risk-based commu-
nity resilience, data transformation and extensibility, crop
science and digital agriculture, nutrient management and
best practices, machine learning, and artificial intelligence.
Bradley received her B.S. degree in computer management.
Contact her at sbrad77@illinois.edu.

STEVEN R. BRANDT is a professor in the Computer Science
Department, Louisiana State University, Baton Rouge, LA,
70803, USA. His research interests include high-performance
computing, numerical general relativity, programming lan-
guages, code generation, and science gateways. Brandt
received his Ph.D. degree in physics from the University of
lllinois at Urbana Champaign. Contact him at sbrandt@cct.

Isu.edu.

NATALIE K. MEYERS is a professor of the practice in the
Lucy Family Institute, University of Notre Dame, Notre
Dame, IN, 46556, USA. Her research interests include data
curation for model driven research, FAIR data, and software
preservation. Meyers received her M.S degree in library and
information systems from the University of California, Berke-
ley. Contact her at natalie.meyers@nd.edu.

RICHARD P. JOHNSON is the managing director of Lucy
Family Institute, University of Notre Dame, Notre Dame, IN,
46556, USA. His research interests include data curation,
FAIR data, and software preservation. Johnson received his
B.S. degree in computer science from the University of Notre
Dame. Contact him at rick.johnson@nd.edu.

QUINN DOMBROWSKI is an academic technology specialist
in literatures, cultures, and languages in the Center for Inter-
disciplinary Digital Research, Stanford University, Stanford,
CA, 94305, USA. Her research interests include digital human-
ities, pedagogy, and infrastructure. Dombrowski received her
M.S. degree in library and information systems from the Uni-
versity of lllinois. Contact her at gad@stanford.edu.



