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abstract: This qualitative case study explores how Carpentries membership is operationalized inside
amember institution. The Carpentries organization teaches data and computing tools and skills to
researchers. Institutions that join the Carpentries can implement a regular program of workshops
taught by local instructors. While the steps to becoming'a member are readily available, little public
information exists about operating an institutionalmembership. This case study examines the first
five years of the University of Oklahoma’s institutional Carpentries membership, focusing on
its membership activities, workflows, sponsorship, and value to participants. The study reveals
the complexity of Carpentries membership operations and suggests takeaways for existing and
potential member institutions.

Introduction

omputational thinking, methods, and tools enable research and learning in most

academic disciplines. Libraries can deliver computing and data training that

researchers and their students need and can harmonize their efforts with those
of related’ campus units such as Research, Information Technology, High-Performance
Computing, and discipline-specific labs and research centers.! Open sources for teach-
ing'material and skill development in these topics include the curricula and training
programs maintained by the non-profit organization, the Carpentries.

The Carpentries is the umbrella organization for Software Carpentry, Data Carpen-
try, and Library Carpentry.? Global communities use these openly available curricula
to teach data and computing tools and skills during intensive, hands-on workshops
taught by certified instructors. The Carpentries’ infrastructure helps volunteers in these
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communities organize workshops, train and certify instructors, and develop lessons,
which are usually intended for novice audiences.’> Workshops delivering these lessons
encourage attendees to embrace a growth mindset when applying new technical skills
to their work. A long-term study of Carpentries workshop learners showed that, post-
workshop, the majority coded more often, felt more confident using computing tools,
and improved their efficiency and ability to manage and analyze data.*

Instructors of Carpentries workshops study and practice strategies for motivating
learners and inclusively communicating knowledge. Through Carpentries Instructor
Training, graduate students, staff, faculty, and postdoctoral researchers can earn cer-
tification in using this evidence-based pedagogy.® Carpentries instructors report using
acquired skills beyond the workshops, improving their teaching and communication
in other settings.® They apply coding, automation, and version control to their’'work
and derive benefits from their Carpentries experiences, including finding community,
networking, and building their résumés.”

Individual Carpentries instructors can organize workshops at no.cost. However, an
organization that wants to build a program of recurring workshops can pursue institu-
tional Carpentries membership. Among other benefits, membership offers institutions
the ability to train and certify a local cohort of Carpentries instructors as well as some
assistance from Carpentries staff with organizing workshops.® Membership tiers range
from bronze to titanium and differ in cost, number of available instructor training seats,
and number of local workshops organized by the Carpentries.” While the steps toward
becoming a member institution are readily available, operating a Carpentries member-
ship is less documented. Little public information exists about the underpinnings of
institutional membership, leading to the question, “How does Carpentries membership
work inside a member institution?”

This paper attempts to answer this question by presenting the results of a qualitative
case study of an institutional Carpentries membership organized by the institution’s
library. The study explores the institution’s Carpentries activities, the membership’s
multi-unit sponsorship, the work of organizing and maintaining the membership, and the
value of the membership‘to sponsors and individual participants. This analysis reveals
the potential for successful membership operations, despite administrative challenges.
While individuals-and an institution can derive value from engagement with Carpen-
tries activities,‘coordinating a membership requires a significant volume and variety of
work. Adding to the complexity, Carpentries principles and university pressures can
come into conflict. While institutions worldwide are Carpentries members, this study
focuses on an institution in the United States.

This study is unique within literature about the Carpentries. Data collected and
analyzed by a researcher unaffiliated with the case institution tells a story of sustained
institutional Carpentries membership and the resulting program of Carpentries ac-
tivities. This story can provide points of comparison for existing Carpentries member
institutions and can inform institutions curious about membership. This study reveals
how institutional Carpentries memberships function and how the people involved in
membership activities sustain these efforts over time.
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Positionality

The author’s interest in conducting a formal study of a Carpentries institutional mem-
bership grew from a practical need to understand how to organize a membership at her
own institution. The author trained and certified as a Carpentries instructor in 2017; her
institution joined the Carpentries in 2019. She has received support from her organiza-
tion, regional Carpentries communities, and informal mentoring relationships with other
Carpentries instructors, including instructors from the case institution. The author’s
familiarity with this work informed the aims and objectives of this study.

Literature Review

The 2010s saw many efforts to orient academic and research libraries toward supporting
the growth of data science and researchers’ increasingly public responsibilities to manage,
describe, and share their data.!’ Reports addressing librarians’ capacity for data science
work and articulating support pathways for developing related(skills identified the
Carpentries as an important resource." Libraries could benefitfrom engaging with the
program’s established characteristics. According to Matt Burton, et al., “The Carpentries
sits at the doorstep of libraries with a curriculum already:in‘place, a worldwide network
to learn from, and certificate-based instructor training programs.”*?

During this period, many libraries began supporting data science and research data
management by teaching data information literacy skills to students and trainees.” As
libraries looked to expand their research data presence, the Data Engagement Oppor-
tunities Scaffold articulated layers of engagement that crosswalked librarians’ existing
liaison and information literacy skillsto-programs such as instruction in data manage-
ment, data analysis, and data visualization.!* Subsequent work compared instruction
based in the ACRL Information Literacy Framework to the pedagogy of the Carpentries.'
More recently, “recipes” for library instruction on data and computing topics referenced
Carpentries workshops and listed specific tips for hosting them and assessing their
effectiveness.' In the wake of the COVID-19 global pandemic, both member and non-
member institutions‘experienced the challenges of moving Carpentries workshops to
online formats."

Publications addressing academic libraries’ roles in Carpentries institutional mem-
bership have all been authored by affiliates of the member institutions.’® Many of these
memberships were initiated by the library and included co-sponsors such as Research,
Information Technology, or Research Computing offices.!” Some also incorporated spon-
sorship from discipline-specific departments and schools.?” One membership emerged as
a cross-institutional, geographic consortium co-sponsored by the institutions’ libraries.?!
Two memberships mentioned that their libraries” roles as discipline-agnostic campus
hubs were key to presenting Carpentries programming as inclusive of all disciplines.*
Some memberships described internal governance or coordination.?> Most mentioned
fostering a sense of community among the members’ group of Carpentries instructors.?
Two member institutions specifically mentioned recruiting instructors from across
campus as a way to build relationships with departments.” Libraries garnered benefits
from their involvement in Carpentries membership such as professional development
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in technology and teaching for library workers and opportunities to increase campus
constituents’ familiarity with other data-related library services.?

Study Context

The University of Oklahoma’s (OU’s) Carpentries membership and the assumptions
present in the data are better understood with some context about the Carpentries, OU,
OU Libraries, and OU’s membership activities. The case study time period, 2015-2020,
marked a transition for the organizations that became the Carpentries. Prior to 2018,
Software Carpentry and Data Carpentry existed as sibling organizations with similar
goals. Institutions could join the Software Carpentry Foundation (SCF), with benefits
including assistance with organizing workshops and priority access to instructor)train-
ing.”” While SCF members could organize their own workshops for free, the,Founda-
tion suggested a per-workshop fee of $500 for workshops organized by non-members.
This practice changed with the organizations” merger into the Carpentries; since 2018
any certified instructor can organize a workshop for free, regardless of institutional
membership status.?

Terminology about Carpentries roles appears throughout this paper. Organizers
manage the planning and logistics for locally organized workshops. Helpers assist learn-
ers during a workshop. Instructors teach Carpentries workshops, usually after training
and certifying as Carpentries instructors. Potential.instructors can attend Carpentries
Instructor Training by obtaining a seat from a member organization or purchasing an
individual seat. Instructor training introduces, inclusive, research-based pedagogy in a
two-stage training and certification process.”

The 2015-2020 period of OU’s Carpentries membership was a time of significant
fiscal and administrative challenge at the university. The first membership agreement
coincided with drastic cuts to state funding for Oklahoma’s public higher education in-
stitutions, including a 24 percent decline in OU’s state appropriation between fiscal years
2015 and 2019.%° As OU'’s state funding fell, the institution increased tuition and cut $35
million from programbudgets on the Norman, Oklahoma City, and Tulsa campuses.*!
Beginning in 2018, a‘controversial new university president, racially-charged incidents
on the Norman campus, sexual harassment allegations against previous administrators,
controversy about the university’s finances and debt, budget cuts, and layoffs further
contributed-to the institution’s tumultuous environment.*

OU Libraries also experienced significant organizational shifts that coincided with
the beginning of OU’s Carpentries membership. After a leadership change in 2012, OU
Libraries undertook building renovations and major strategic initiatives in digitization,
technology services, campus partnerships, and research engagement.® Carl Grant de-
scribed this time as an emphasis on the library as “the intellectual commons and cross-
roads of the university,” a vision phrase from the libraries’ strategic plan.** During this
period of approximately 2013-2019, OU Libraries hired personnel and opened spaces and
services focused on emerging technologies, 3D printing, digital scholarship, informatics,
and consulting for research data, computing, and visualization.> Carpentries workshops
and the institutional membership were deeply embedded in these developments.®
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OU’s SCF membership began in October 2015. Five university units collaborated to
purchase a three-year term at SCF’s gold membership level: OU Libraries, the Office of
the Vice President for Research, the Oklahoma Biological Survey, the College of Arts and
Sciences, and the South Central Climate Science Center. OU Libraries coordinated the
$10,000 per year membership agreement that included access to 15 instructor training
seats each year. Three units paid equal shares, while two smaller units split one share of
the fee.¥ During this membership term, SCF increased the price of gold membership and
listed only 11 “Gold Partners,” indicating that OU was an early adopter of Carpentries
membership.® During the study period, OU paid for two three-year membership terms.
One unit dropped its sponsorship after the first term; the libraries covered this unit’s
share to renew the membership.*”

From 2015 to 2020, OU hosted approximately 25 Carpentries workshops using
the Software, Data, and Library Carpentry curricula. These workshops typically took
place in person over two days. At the time of the author’s site visit,, OU’s schedule of
workshops and workshop topics was established and predictable.” Published literature
includes aggregate attendance numbers from OU’s Carpentries workshops that roughly
coincide with the study period.*

By 2020, OU had upgraded its Carpentries membership level to platinum, which
included seats to train 20 new instructors per year.* OU’s Carpentries coordinator indi-
cated that they filled approximately 15 of these seats annually. Each year, the coordinator
attempted to recruit approximately equal numbers of university staff members, post-
doctoral researchers, and doctoral students, aswell as a few faculty members, to attend
instructor training. The coordinator estimated that 40 percent of individuals who took
the training completed certification.”

Research Questions

This case study describes the first five years, 20152020, of OU’s Carpentries institutional
membership. The longevity and resilience of OU’s membership, as well as its ability to
attract and retain multiple campus co-sponsors, make it a useful case to examine. The
case study method meshes well with the philosophy of the Carpentries. Robert Stake
points out the practicality of learning from a specific case when he says, “Experiential
descriptions'and assertions are relatively easily assimilated . .. into memory and use.”*
Carpentries pedagogy has a similar emphasis. As the authors of Carpentries Instructor
Training point out, “We take an applied approach, avoiding the theoretical and general
infavor of the practical and specific.”*

Four sub-questions structured this inquiry into institutional Carpentries member-
ship:

e What Carpentries activities take place at the member institution?

®  What are the contributions and interests of the co-sponsoring units that fund the
membership?

e Whatinternal practices organize the work of the membership and sustain it over time?

*  Whatvalue does Carpentries affiliation hold for the member institution’s individual
participants and administrative stakeholders?
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Methods

To answer these questions, the researcher designed semi-structured interviews and con-
ducted focus groups with people at OU who were involved in the membership. The Uni-
versity of Kansas Institutional Review Board approved this research (STUDY00145237).
Potential research participants included OU’s Carpentries membership coordinator,
administrators of co-sponsoring units, and individual instructors and helpers. Partici-
pants from these three categories would offer different perspectives on the membership.

The membership coordinator was central to membership operations, and they in-
teracted with both administrators and instructors. The coordinator’s study interviews
would reveal the program’s complexity. Administrators approved sponsorship and
provided the program with personnel and space resources. Their study participation
would reveal details about funding a multi-unit membership. During the years under
study, OU experienced significant fiscal austerity, driving the question of- how the cost
of Carpentries membership fit into the sponsors’ budgets. Workshop instructors, help-
ers, and organizers performed the public-facing activities of the membership but were
not involved in administering or funding the program. Their stories would uncover
operational details of Carpentries membership.

The researcher visited OU in March 2020, hosted by OU Libraries and the coordina-
tor of OU’s Carpentries membership. Prior to the visit, those engaged in some aspect
of the membership received emailed invitations to participate in this research. The
membership coordinator was invited to participatein two 90-minute, semi-structured,
in-person interviews. Administrators of the units funding the membership were invited
to participate in individual, one-hour, semi-structured interviews. OU affiliates who
instructed, assisted with, and/or organized Carpentries workshops were invited to
participate in a two-hour, in-person focus group. Potential participants were identified
by OU’s Carpentries coordinator.orby their subscription to a Carpentries-focused mail-
ing list hosted by OU Libraries.

The researcher conducted the interviews and focus group during the site visit to
OU'’s campus in Norman, OK. Three unit administrators and the Carpentries coordinator
participated in individual interviews. Eight OU affiliates participated in the focus group.
All but one of these'interactions was audio recorded; one interview participant declined
the recording but consented to notetaking by the researcher. A contractor transcribed
the audio recordings; subsequently, the researcher removed individuals’ names from
the transcripts. In informed consent agreements, individual participants agreed to be
referred to by a general description of their position.

The researcher analyzed interview and focus group transcripts, as well as notes from
the unrecorded interview, using QualCoder, an open-source qualitative data analysis
(QDA) software.* The researcher adapted the Flexible Coding method, a structured alter-
native to grounded theory originating from large sociology studies, for this comparatively
smaller project. Flexible Coding emphasizes data organization, links qualitative coding
to a project’s research questions, and optimizes the coding process for QDA software.*
Index codes identify broad concepts present in the interview questions; attribute codes
identify characteristics of individuals relevant to the study; analytic codes identify spe-
cific concepts that emerge during early analysis.”® In a first coding pass, the researcher
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applied attribute and index codes to the transcripts to organize the data by participant
and research question. In a second coding pass, the researcher applied analytic codes
describing concepts that emerged during the first pass. Using QualCoder, the researcher
generated reports about occurrences and intersections of codes. To preserve participants’
privacy, the interview and focus group transcripts are not available. Potentially identifi-
able attribute codes have been removed from the public version of the codebook. The
questions and codebook are available in the researcher’s institutional repository.*

Findings

The study findings, which offer stories of the membership and the activities that the
membership made possible, are grouped by level of membership participation, to
separate voices from administrative and operational perspectives. The author refers to
all research participants using they /them pronouns. The first section describes organi-
zational aspects of the membership, including its startup, maintenance, benefits, and
risks from the perspectives of OU’s Carpentries coordinator and administrators of units
that co-sponsored the membership. Several of these perspectives diverge, creating both
open and tacit areas of tension in the membership’s management layers.

Membership Organization and Administration

OU Carpentries Coordinator

During the studied period, one individual coordinated OU’s Carpentries membership
and activities. During their first interyview, the coordinator discussed the university-level
infrastructure that sustained the membership and the administrative aspects of support-
ing instructors and workshops.

The coordinator described ‘the beginning of OU’s Carpentries membership as a
convergence of several factors. OU Libraries’ strategic emphasis on research and data
support beginning in 2013 coincided with Software Carpentry workshops hosted by two
different OU units: The enthusiasm that greeted these workshops fueled an initiative to
cooperatively fund a Carpentries membership. OU Libraries personnel led this initia-
tive, recruited co-sponsor units, and argued
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bilities. The coordinator emphasized stability and predictability as reasons for assigning
this work to a position, stating, “If you are doing it as a volunteer and suddenly work
efforts require that you spend less time in a role, then it suffers. And so we were able
to convince our [library] administration that if we were going to do this foundation
[membership], this needed to be part of the duties of whoever they decid[ed] to select.”

The coordinator asserted that the library enhanced its reputation as a knowledgeable
partner in research, data, and computing by leading the Carpentries membership, citing
an example of vocal faculty support for OU Libraries in a faculty senate meeting. In the
coordinator’s view, two factors led to this benefit. First, through membership activities,
library employees learned enough about computing technologies to better understand
researchers’ needs. Second, hosting technology-centered workshops and consultatiens in
the library and prioritizing researchers’ pain points in those interactions demonstrated
that the library was a place to get support for digital scholarship. The coordinator noted,

When we talk about . . . the noble concepts of reproducibility and total oper access, . . .
those are kind of esoteric topics. . . . By teaching [learners] better practices, they’re moving
toward that goal of being open, reproducible, sharing. That'll comeé. But when you ask
them what has been the most important thing, it was, ‘Oh, I was able to go through a
hundred data sets in half the time I normally would.’

In the coordinator’s opinion, only a few events could cause OU Libraries to stop
coordinating the membership. These possibilities included the philosophy of the Car-
pentries organization radically changing, membership fees becoming a budget problem,
and new library or campus administration not agreeing with the program. The coor-
dinator believed that other campus groups.could sustain Carpentries activities on an
interim basis. However, without intentional actions to recruit instructors and funders,
the coordinator doubted the programwould continue.

The coordinator reported hearing some administrators express interest in requiring
student attendance at Carpentries workshops or structuring the curricula into credit-
bearing classes. This interest coincided with an administrative focus on bringing data
science into all disciplines at the university. While this interest had not moved beyond
ideation, the coordinator saw it as evidence that OU’s Carpentries programming aligned
with administrative priorities: “They see how people are coming out of [workshops]
learning skillsi.. . T think . . . they want to offer it to even more people.” The coordinator
described raising several complications of offering Carpentries workshops in a credit-
bearing format. These included the questionable ethics of asking volunteer instructors
to.teach credit-bearing courses and OU Libraries’ status as an administrative unit that
could not collect tuition or issue course credit.

The coordinator’s responsibilities for maintaining the membership included collect-
ing data about Carpentries activities and producing annual reports for co-sponsors to
retain support during membership renewals. These reports included information about
workshop frequency, registration, attendance, and learner feedback. The coordinator de-
scribed acquiring, cleaning, and aggregating workshop data as a time-consuming process.

Reports to co-sponsors also included Carpentries Instructor Training attendance
under OU’s membership. The coordinator reported difficulty compiling this data and
attributed the challenge to the Carpentries’ practice at the time of providing instructor
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training seat usage only upon request. The coordinator did not include specific numbers
of instructors certified in these reports; they saw certification as an individual choice
related to volunteering for Carpentries activities, commenting,

[The Carpentries] is a volunteer organization . . . as much as it is an institutional entity
and sponsored by the university. For most of the folks coming through the program,
[participation is] not in their job description. . . . If they were excited enough to take the
course . . . [and get] certified, then they’re going to be excited enough to let me know
they’ve certified and they want to get into the [instructor] rotation. If they take everything
and decide it’s not for them, . . . they don’t let me know. That’s fine too. . . . I want to
honor their choices.

The coordinator described various technical and organizational challenges to report-
ing about the membership. In addition to the difficulties with gathering attendance data,
they described lack of access to a centrally maintained list of OU’s departments and units
as a barrier to documenting unit-by-unit workshop
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participation. As the program grew, individuals at
other OU campuses began training and certifying
Carpentries instructors under the existing member- individuals at other OU
ship. The coordinator reported occasional difficulty campuses began training
obtaining data about these instances of instructor
training and the resulting workshops hosted at
other campuses. instructors under the
The coordinator expressed concern that, in
the university’s challenging fiscal environment,

As the program grew,

and certifying Carpentries

existing membership.

annual reporting was not frequent enough to help

administrators justify their financial support of the membership. OU’s membership had
lost one sponsor during the first renewal in 2018. The coordinator described attempting
to maintain relationships with all sponsoring units by visiting individual administra-
tors, commenting on their tinit’s participation, and targeting a renewal request to that
administrator’s issues of greatest concern. These visits relied on administrators’ existing
knowledge of OU’s Carpentries activities. The coordinator implied that the administrator
who declined torenew their unit’s sponsorship was not sufficiently familiar with the
program. The, coordinator admitted that the challenge of building relationships with
administrators new to Carpentries activities was a risk to the membership, concluding,
“There’has to be some knowledge [on the administrator’s part]. I think there has to be.
... IfI have to go to any one of those positions and . . . start from ground zero on [re-
cruiting a sponsor], that . . . could be a roadblock.”

The coordinator indicated that they had begun succession planning as OU’s Carpen-
tries instructor cohort grew and stabilized. They described mentoring some instructors
in leadership roles such as organizing workshops. Even so, at the time of this interview,
the coordinator estimated that only three people at OU could assume their membership
coordination duties. The program’s heavy reliance on one individual’s expert leadership
revealed some fragility in OU’s Carpentries activities. The coordinator acknowledged
this risk while pushing back on the idea that the membership was tied to their presence,
stating,
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It never should be about the individual, it should be about the service or the product
or the benefit. And if you build something . . . so that it’s not personality driven, then
it helps to make sure that it has . . . potential to move forward. I don’t want to . . . retire
tomorrow and the Carpentries goes away because the recipe got lost.

Administrators

Administrators from three of the six sponsoring units at the time, including an ad-
ministrator from OU Libraries, participated in interviews. The represented units had
co-sponsored OU’s membership since its beginning. Two of the administrators were
part of OU’s initial decision to join the Carpentries, while one joined their unit after the
membership began.

During these interviews, administrators discussed their units’ participation in
Carpentries activities at OU, their thoughts on OU Libraries’ leadership, and their per-
ceptions of the membership. Findings from these interviews present organization-level
perspectives related to the membership.

Administrators reported that their interest in maintaining OU’s Carpentries member-
ship was related to the content of the workshops. They viewed-training on software and
digital scholarship as essential across disciplines and appreciated the practical approach
of Carpentries lessons. One noted:

What we liked about the Carpentries . . . is that they had taken some fairly complex topics
and boiled them down in a very short format that'could be picked up over a couple of
days. . . . Many of the people that we [have]'worked with . . . have a very specific task
that they’re trying to achieve. . . . They don’t want to take a whole course in how to write
[a] programming language or learn an‘operating system. They want to get their task
done. . .. They have an idea [of] what they want to achieve, but they don’t know how.

Despite this appreciation, administrators from units other than OU Libraries reported
no expectation that their affiliates participate in Carpentries activities such as instructing
or helping. One administrator conveyed the impression that their affiliates would need
to be software developers to instruct Carpentries workshops. Several administrators
characterized OU’s Carpentries program as a volunteer effort; they were concerned about
the capacity of people in their units to participate beyond learning during workshops.
One shared, “I'm just trying to not overwhelm people [and] . . . make sure that things
are there for their needs, and not try to create an extra activity or task that they have to
be [involved in].”

Participating administrators offered different takes on OU Libraries’ lead role in the
membership. One administrator described regular interactions with liaison librarians
but seemed unaware that the libraries were coordinating OU’s Carpentries activities,
or that Carpentries workshops were already connected to the libraries’ outreach and
instruction efforts. Another administrator expressed belief that the membership needed
to be centrally coordinated for broad access. However, they did not see the libraries as
having a special claim on centrality and judged that other colleges or departments could
coordinate the membership.

By contrast, the libraries” administrator described the libraries’ central accessibility
as an essential part of OU’s Carpentries membership and activities. They also deemed
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that other academic libraries should be embracing the Carpentries as a service for re-
searchers, stating,

I'vebeen very frustrated with many of my colleagues out in the profession because they
leave itover to. .. central IT on the campus. And I'm like, ‘No, you’'re missing the point.”
You're trying to connect researchers and build that multidisciplinary, that collaborative
approach. And here in the library, of course, we . . . can bring in subject experts. We can
bring in data points, or we can bring in resources. It's all in this building. . . . And I think
that’s why, if you let the Carpentries come onto your campus and it isn’t in your library,
you've fumbled.

The cooperatively funded Carpentries program complemented and supported OU’s
existing data scholarship focus by teaching software and visualization tools to research-
ers who needed them. Adminis-
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trators appreciated the program’s  The cooperatively funded Carpentries
outreach and community-building.

All three mentioned interdisciplin-
ary research as a direct result of OU’s existing data.scholarship focus

people from different disciplines by teaching software and visualization
learning to use the same tools. One
commented, “When you sit . .. [in]

program complemented and supported

tools to researchers who needed them.

classes together, you really begin to
understand the nitty gritty of what somebody’s trying to do. They’ve got their problem
they’re trying to solve, you've got yours, but [you] begin to see, you could share routines.
You can share ideas, approaches, datasets.”

All three administrators mentioned’aspects of the program that contributed to faculty,
student, and researcher professional development, including tangible career benefits like
jobs and grants. One administrator mentioned that “data is the future of every profes-
sion,” and expressed belief that more data-related skills meant better-prepared students
and researchers as well as competitive advantage for grant applications. OU Libraries’
administrator offered an.example of how Carpentries membership contributed to enhanc-
ing OU Libraries’ reputation with researchers: “[A researcher has] done amazing work
with the grants.he’s had. . . . And he will freely come in and say the things that we've
been able toshow him . . . have made tremendous impact on his research projects. . . .
So he’s always promoting us. . . . Underpinning so much in what we do in [the libraries’
technology- and data-focused teams] are the Carpentries.”

Two administrators cited the content and relevance of Carpentries workshops when
describing their commitment to sustaining the program. One of these participants de-
scribed these aspects as more important than their own unit’s participation: “We don’t
track how many [unit affiliates] are going to those workshops. So we're not . . . like, ‘If
we’re not benefitting, we’re no longer part of it.” . . . We're pretty committed.”

Administrators mentioned the small scale of the program as a potential drawback
in a campus climate that stressed data skills in every discipline. One mentioned the need
to expand resources if the program was experiencing staffing shortages. Another men-
tioned comments from a central administrator that the program’s content was relevant
to campus goals but the delivery model could not expand to reach every OU student.
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Administrators’ comments revealed that communication was an area where the
program could improve. They received information about upcoming workshops through
emails from OU’s Carpentries listserv or liaison librarians, although one admitted that
emailed communication was likely to get lost in their daily email deluge. One adminis-
trator described finding out about workshops one at a time; they would have preferred
to be able to announce an entire year’s schedule to their affiliates. This person did not
seem to be aware that the workshop schedule for the academic year was posted on a
libraries” Carpentries-specific webpage.

Administrators reported having limited time to communicate back to the program.
One mentioned relying on colleagues to inform them of the need for their input; another
indicated that personal contact with the membership coordinator was their sole chan-
nel for giving input. The third described knowing who they could contact to.provide
feedback but indicated that they had not done so. Administrators also reported a desire
to increase communication among the sponsoring units to strengthen cross-disciplinary
ties. One suggested,

I do think that it would be nice just to have more conversation amongst those sponsor
units to think about . . . where the gaps are and how we could fill gaps. . . . That's
something where I think we could coordinate better to have [working groups] .. .. People
that potentially are tackling similar issues to try to encourage them to be in the same
workshop together, so they can start using that as a mechanism . . . to start interacting
or building bigger data science.

Administrators desired more frequent assessment and reporting about the member-
ship, including details about workshop topics, attendance, and learner feedback. One
described receiving an annual summary of membership activities from the coordinator.
They wanted more specific information and evaluation of whether the tools taught in
workshops were meeting researchers’ needs. Another administrator reported not re-
ceiving information about Carpentries activities other than workshop announcements.
They believed that they could get assessment information if they wanted it but did not
know where to look.

Administrators cited financial issues, including budget cuts and declining univer-
sity enrollment, as-the biggest threat to the membership. Withdrawal of one or more
sponsoring units posed another risk, since the remaining partners’ costs would increase.
One administrator pointed to recent budget cuts requiring a reassessment of priorities.
Another‘administrator described the importance of accurate reporting about Carpen-
tries-membership activities to tell the story of the membership and help it survive fiscal
challenges.

Membership Activities

This section describes the activities that the membership made possible and examines
the perceived value of those activities. The researcher analyzes perspectives about
Carpentries workshops and instructor training from OU’s Carpentries coordinator and
individuals who participated in the membership as workshop organizers, instructors, and
helpers. These perspectives often align, demonstrating areas of common understanding
and practice between coordinating and participating layers of the membership.
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OU Carpentries Coordinator

During their second interview, the coordinator discussed their Carpentries-related
duties regarding individual instructors, helpers, and learners. These duties included
recruiting new instructors and supporting OU’s instructor cohort. To identify potential
new instructors, the coordinator reported relying on colleagues’ referrals and promoting
Carpentries Instructor Training during workshops: “I talk it up at the workshops, that
if you really enjoyed this, if you're interested in this, if you're a PhD candidate thinking
about tenure track, a two-day workshop on how to teach is probably something you're
not going to get anywhere else before you . . . [apply] for tenure track positions.”

According to the coordinator, OU’s faculty, staff, postdoctoral researchers, and
doctoral students were eligible to attend instructor training after participating in.atleast
one workshop as a helper or learner. The coordinator acknowledged that faculty who
attended the training were often too busy to complete certification; they hoped these
individuals could become ambassadors for the program. The coordinator expressed
hope that staff who certified as instructors would participate in workshop offerings for
at least three years.

The coordinator described organizing and facilitating~monthly meetings of the
instructor cohort. Agenda items included pre- and post-workshop discussions, conver-
sations about improving the teaching materials, and support for potential instructors
and instructors-in-training. During these meetings,”workshop debriefings served to
improve future workshops and develop instructors’ skills. The coordinator noted, “[A
post-workshop discussion] allows for instructors who may not have been [at the work-
shop] . .. to hear how it went and . . . if they know they’ve signed up for [teaching] the
next one, to hear about some of the stuff that may not work.”

The coordinator indicated that-the instructor cohort collaboratively scheduled
upcoming workshops. The coordinator also described their own significant amount of
work to staff workshops. They attempted to balance instructors’ teaching loads by en-
couraging less active instruictors to join a workshop. They described watching for signs of
burnout among frequentinstructors and stepping in to teach when an instructor seemed
overloaded. They repeatedly stressed the volunteer nature of Carpentries involvement,
even for library employees for whom it was a position responsibility.

As OU’s Carpentries membership matured, the coordinator and other individuals
developed program-level strategies for sustaining consistent workshop offerings from
year to-yéar. The coordinator was involved at every stage of workshop production, a
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The program relied on liaison librarians to distribute targeted workshop promo-
tion to their departments. The coordinator also mentioned announcing workshops on
libraries-hosted listservs and regional computing-related mailing lists, as well as includ-
ing them on the Carpentries’ upcoming workshops webpage.® While most workshops
took place in OU Libraries’ active learning classrooms, the coordinator occasionally
chose other locations, including on OU’s research campus. The coordinator mentioned
that these workshops received less attendance, but believed they contributed to the
program’s visibility by reaching constituents beyond OU’s main campus.

The coordinator demonstrated locally created or adapted document templates and
Python scripts that they used for workshop production. Some of these tools interacted
with the workshop registration system to support assessment and reporting. These-tools
and workflows matured during years of producing Carpentries events and were evidence
of the complex logistics of staging an ongoing workshop series. Around the time of this
interview, technical issues had begun disrupting these workflows.

The coordinator described individual and organizational value:in OU’s Carpen-
tries activities. They appreciated the community of Carpentries instructors who helped
and learned from each other in meetings, workshops, and informal interactions. The
coordinator believed that Carpentries pedagogy and instruetor cohort activities helped
community members understand effective teaching and improve their instruction. The
coordinator stressed the importance of the Carpentries ethos and the local Carpentries
environment for creating welcoming spaces for instructors and learners: “It's an open
and accepting environment for our learners. It's also an open and accepting environment
for instructors. So we encourage instructors not to worry about making mistakes.” They
highlighted the Carpentries’ practice of eliminating demotivating language as a game-
changing development in instructors’ teaching praxis, noting, “We work to get around
exclusive language. . . . It really does make an impact. Staying away from the key words:
‘Well, that’s simple.” “You just de. . .” If it was simple, [learners] wouldn’t be there.”

The coordinator believed these teaching improvements spilled over into other in-
teractions researchers experienced in the library. Researchers attending a consultation
on good data practicesreceived a recommendation to learn those practices hands-on in
a Carpentries workshop. After attending a workshop, they were referred back to tech-
nology-focused library service points to receive more help with what they had learned.
The coordinator referred to this intentional cycle as “return business.” They shared,

[Users] come to [a library service point] asking for help because they learned about it in
theworkshop. ... Whether it be accessing a database or programming in R or Python or
trying to get GitHub to work . . . they’ll come back. . . . Usually two to three weeks after
a workshop, [the service point] has a steady stream on the open office hours. . . . We've
even had faculty tell students, ‘Hey, they ran that Carpentry stuff over there and there’s
[the service point], go over and ask for help.”

Workshop Instructors, Helpers, and Organizers

Eight OU affiliates who instructed, assisted with, and/or organized Carpentries work-
shops participated in a semi-structured focus group. These individuals were students and
employees associated with academic and administrative units. Their domain expertise
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included STEM, computing, and humanities fields. They represented a range of experi-
ence with the Carpentries at OU; some had been involved since the beginning of the
membership while others had recently certified as instructors. During the conversation,
participants discussed their connections to OU’s Carpentries membership, their work-
shop-related activities, and the value they derived from their Carpentries involvement.

Most of the focus group participants reported that they first got involved in the
Carpentries as learners, progressing to helpers and then to instructors. A few mentioned
becoming involved because of encouragement from a colleague or supervisor, for CV
building, or because their skills matched the lesson content. Most had instructed and /
or helped during at least one workshop; a few had also organized workshops under the
coordinator’s mentorship. Many of the participants instructed a workshop at least.once
per year and helped once or twice per year. A few reported either helping or instructing
at nearly every workshop.

For some participants, Carpentries activities were part of their professional duties.
Others who volunteered reported receiving supervisor support to stay involved. Most
participants described thematic and practical connections between their Carpentries
work and their position responsibilities. These connections resulted in some participants
expanding their use of Carpentries lessons, for example, by-recommending lessons as
self-guided tutorials or by developing intermediate-level workshops for learners ready
to progress beyond beginner lessons.

Participants described their Carpentries activities as taking place within a network
of OU’s computing, research, and learning services that included units specializing
in computing and data analysis, Carpentties workshops, and library service points.
Some participants described referringindividuals to different nodes in the network
depending on their needs; these referrals almost always included Carpentries lessons
or workshops. One shared,

When people come to me-during the semester wanting information on these topics, I
usually will tell them, “Here’s the [workshop] website. Save the date. . . . Come ask me
if you have questions.”. . . Some people are like, ‘I need this now,” and I'm like, “Cool,
read this [Carpentries lesson] and come back if you have questions and we'll talk again,”
and then I see them every week.

Another said,

Weget new research students in all of the departments every year. We constantly are
teaching these small workshops in Linux and how to do a job on our [high performance
computing] system, and we’ll mention the Carpentries to all those people.

Participants cited increased workloads and further staffing and budget cuts as pos-
sible reasons for disengaging from Carpentries activities. However, they cited many
reasons for staying engaged in the program, including alignment between the program
and their personal values, a feeling of contributing to efforts to solve big problems, and a
chance to offer beginners access to necessary technology skills. One participant reflected,
“I didn’t have any training on how to start out with using the shell or coding at all, and
so it’s really satisfying for me to see graduate students who have been struggling come
in and go, ‘Oh, thank goodness someone’s here to . . . be with me while I'm learning.””
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Almost all of the participants said they would continue their engagement with
the Carpentries even if they moved to a different institution. Some indicated that they
would consider the presence of Carpentries activities as a selection criterion for a future
destination, or that they would start a Carpentries group if one did not already exist.
One commented, “In the future, if I go to some other university ... either they will have
a Carpentry group or they will be having one soon.”

Participants used local tools to support organizing, instructing, and helping at
workshops. They created an Open Science Framework (OSF) project where instructors
and helpers could access documentation including task lists, email templates, and tips
for teaching and troubleshooting. Participants indicated that the resource had resultedin
more consistent workshop execution. They described the necessity of this documentation
as workshop frequency increased over time. Participants attributed an overall.increase
in workshop attendance to three changes as the program matured: more frequent work-
shops, a predictable schedule of workshop topics, and liaison librarians” communications
between departments and the program. One participant reflected,

When we started things, we had a much higher [attendance] variance. I think we did a
workshop where we ended up filling two rooms and decided that was too many. Then,
we had workshops where there were five people who showedup and clearly, we never
need to do a workshop at this particular time in the semester again. . . .We tell other
people when our workshops are, but I think it’s also goed that those relationships help
us plan. . . . I feel like we're more confident about making sure that we know people
are coming to [workshops] now than we used to be because we’'ve worked with them.

Experience with workshop production varied widely among focus group par-
ticipants. Those who had organized workshops mentioned reserving space, preparing
registration, creating a workshop webpage, announcing and following up on the event,
and creating an event report. Individuals who instructed described studying workshop
topics, preparing their computer, software, and display settings, and creating presentation
slides and handouts. Participants who helped at workshops described reviewing lesson
topics and checking their software installations. Most focus group participants described
instances of being “the Windows person” or “the Mac person” in a workshop, helping
learners who encountered problems in an operating system unfamiliar to the instructor.

During thefocus group conversation, monthly instructor meetings emerged as a key
means of support and source of community-building. Participants described using these
meetings to plan, schedule, and pre-

monthly instructor meetings emerged

of community-building. Participants

During the focus group conversation, pare for upcoming workshops. They

reported using post-workshop dis-
cussions to review learner feedback

as a key means of support and source  and debrief about their successes

and mistakes. “The supportiveness
of people has helped a lot with be-

described using these meetings ing able to teach and make mistakes
to plan, schedule, and prepare for in public and still be like, “Hey, they

. still think I'm competent,”” shared
upcoming workshops.

one participant.
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Participants praised the inclusive nature of their instructor community and the
encouraging ethos of the Carpentries with comments such as,

The mentoring that I received from this group has built my confidence in different ways.
And my advisor is amazing, but [Carpentries at OU has] built it in different ways where
I'm not dependent on [my advisor] for my options, which I appreciate.

and,

It is such a supportive community that I could feel comfortable inviting students in as
helpers. “Hey, you're going to learn more here. You're going to be surrounded by people
who are not going to make fun of you if you don’t know how to do this right away,’
which is definitely not something you can guarantee in any academic lab.

Participants also praised Carpentries Instructor Training and the local instructor
community for providing opportunities to learn and practice teaching. They mentioned
benefits such as professional networking, improved teaching and communication skills,
and career advancement. Reflected one, “It’s the most pedagogy training I got during
my time at OU. . .. I do think it helped me land my postdocbecause Git and GitHub
are a requirement and I learned that through Software Carpentry.”

Discussion

The overall impression of OU’s Carpentries membership during the period under study
is one of a successful operation with benefits for OU affiliates that nevertheless faced
complex organizational and administrative challenges. Study participants expressed
similar positive themes about Carpentries workshops and instructor training, OU’s
instructor cohort, the library’s creation of a “return business” cycle for researchers seek-
ing computing and data help, ‘and the then-untapped potential for OU’s Carpentries
membership to spark cross-disciplinary connections. While the coordinator and admin-
istrators identified fiscal challenges as the greatest risk to the membership, more subtle
challenges emerged in the form of overreliance on a few key partners, tension between
fiscal pressure and:volunteer labor, and reporting and communication.

Value of workshops, instructor training, and instructor cohort

Administrators, the coordinator, and individual membership participants appreciated
the content of Carpentries workshops for enhancing OU affiliates’ access to software
and digital scholarship training. Administrators praised the workshops’ efficient focus
on essential skills and the program’s contributions to successful grant applications and
career placement. The coordinator valued the workshops” ability to meet researchers’
immediate needs while also introducing broader reproducibility concepts. Individuals
valued the content because they saw it filling training gaps that, in some cases, they had
experienced in the past.

Individuals and the coordinator discussed various techniques from Carpentries In-
structor Training that influenced their teaching praxis and professional responsibilities.
These techniques included adopting formative assessment techniques, eliminating dis-
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missive language, and embracing
While most individuals discussed the value of mistakes. Individuals
also valued the peer mentorship

they gave and received in OU’s in-
in their Carpentries participation, a few  iructor cohort. They appreciated

also used their Carpentries involvement opportunities to learn pedagogy

. techniques and practice teaching in
for professional development and a supportive environment. While

networking to further their careers. most individuals discussed intan-
gible benefits and personal value
in their Carpentries participation,
a few also used their Carpentries involvement for professional development and net-
working to further their careers.

intangible benefits and personal value

Return business

During the study, OU Libraries created an environment focused onresearchers’ data and
technology needs, developed campus partnerships to help meet those needs, assigned
professional duties involving research and data skills to librarians, and synchronized
these elements with Carpentries programming to create-a “return business” cycle of
researcher encounters. As described by multiple participants, researchers could start
at any point—a service desk, a consultation, a workshop—and be routed through as
many additional points as they needed to complete their work. Participants in this study
reported that researchers who experienced this environment became advocates for the
libraries among their colleagues and within the university.

Cross-disciplinary catalyst

Administrators and the coordinator mentioned the Carpentries as a cross-disciplinary
catalyst—an aspect of the collaborative funding model they wished to expand but had
not fully explored at the'time of this research. Whether through a formal advisory board
or an informal network, a membership and its activities can facilitate inter- and multi-
disciplinary conversations.

Overreliance on a few

OU’s membership relied heavily on the libraries, the membership’s coordinating unit, for
staffing recurring Carpentries activities. Other sponsoring units did not assign Carpen-
tries activities to employees’ position descriptions. This situation raises questions about
the membership’s long-term sustainability when only the coordinating unit committed
employee time to membership activities, especially given participants’ mentions of ex-
panding the program. A Memorandum of Understanding could be a tool to formalize
an equitable distribution of membership responsibilities among co-sponsors.

OU’s membership also relied heavily on the Carpentries coordinator role for main-
taining the membership. The coordinator possessed a wealth of knowledge about the
Carpentries, the university, and the libraries; their role originated from OU’s effort to
start its membership with dedicated personnel. However, the coordinator was the only
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person completing maintenance tasks such as sponsor communication and instructor
recruitment and support. While multiple participants described robust documenta-
tion for some operational aspects of the program, the coordinator’s role was the criti-
cal component that kept the entire program functioning. This fragile reality stands in
contrast to the coordinator’s own statement that membership should not be about one
individual. Institutional Carpentries memberships require layers of programmatic sup-
port. Over-reliance on one person’s deep experience with the program risks burning out
that individual and damaging the membership.

Fiscal pressure and volunteer labor

Administrators and the coordinator described feeling some urgency to expand Carpen-
tries programming; this pressure conflicted with the Carpentries’” community-minded
approach. The Carpentries recruits and trains volunteer instructors to teach open-source
computing and data tools using openly licensed curricula. OU’s membership largely
followed this philosophy, assigning Carpentries responsibilities to afew library positions
and recruiting volunteers from staff, faculty, postdocs, and graduate students across
the university. However, the campus climate of scarcity demanded pursuit of revenue
sources. Administrators wanted more of a successful program that taught in-demand
skills and looked for ways to maximize learner participation. The coordinator resisted
expanding the program under conditions at the time, which included reliance on volun-
teer labor and coordination by a unit that could not charge tuition or issue course credit.

How often an individual participated in-membership activities, such as teaching
workshops, seemed to depend on whether they were professionally responsible for
Carpentries activities or were volunteering. Those with more job-related involvement
seemed at the greatest risk of burnout. The coordinator attempted to mitigate this risk
by relieving instructors of workshop organizing tasks, but few individuals were able to
relieve the coordinator. OU offered a fixed schedule of workshops, regardless of how
many instructors were active at a given time. As the focus group reported, the predict-
able schedule improved workshop attendance and raised the program’s profile, but no
one mentioned how the regular schedule impacted the instructor cohort.

Member institutions and those interested in membership will encounter complexi-
ties when recruiting employees and volunteers as instructors. Employees cannot say
no, while,volunteers are not compensated for saying yes. Libraries, in particular, that
choose to’build Carpentries activities into employees’ position descriptions, need to ac-
countfor those responsibilities when distributing other instruction and outreach duties.
Employees should have opportunities to step away from their Carpentries involvement
as their positions and interests evolve.

Organizations looking for ways to compensate volunteers need to consider limita-
tions on postdoctoral researchers’ and graduate students’ funding and working hours,
which may prohibit these individuals from receiving stipends. Current and potential
membership programs can explore providing volunteers support for career develop-
ment and enhanced mentorship opportunities, even if financial compensation is not
possible. Volunteers should have time-limited terms of engagement, with the option of
extending a term if desired.
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Reporting and Communication

Communication challenges emerged from participants’ different understandings of
the content, frequency, and delivery mechanisms of reports about the membership.
Technical and privacy concerns limited granular reporting. The membership needed a
reporting mechanism that informed sponsors without overwhelming the coordinator
or compromising the privacy of learners, helpers, and instructors. Differing levels of
institutional memory about the membership’s history and structure further complicated
these technical and privacy issues. The coordinator relied on personal relationships with
sponsoring administrators when reporting about the membership and depended on ad-
ministrators’ existing familiarity with the Carpentries to facilitate membership renewal.

This reliance on personal relationships and prior knowledge contradicts a central
tenet of the Carpentries” approach to teaching. The applicable principle, the “expert
awareness gap,” refers to a state of knowledge in which an expert cannotremember not
knowing something and is no longer aware of all the steps necessary for arriving at an
understanding of the thing.” This study’s qualitative data reveals how much knowledge
is required to maintain a Carpentries membership; it is understandable that, over time,
a membership expert would elide important details when communicating with others.
Member institutions should operate their Carpentries memberships using Carpentries
methods. To avoid expert awareness gaps as a member institution, do not assume prior
knowledge, intentionally onboard individuals new to the membership, and seek input
on membership communication and operations:

Limitations

This study’s primary limitation is the time period under review, 2015-2020. OU’s first
five years of Carpentries membership and the study’s qualitative data collection occurred
prior to the start of the COVID-19 global pandemic in 2020. The pandemic radically
changed instruction delivery;and affected student and employee engagement. Carpen-
tries membership pricing changed in 2022 and the Carpentries organization downsized
in late 2023 due to financial constraints.? These changes created a very different mem-
bership landscape from the time period studied.

The makeup'of the focus group is another limitation of this study. Individuals self-
selected to participate in the focus group, potentially skewing the data toward positive
experiences in the instructor cohort. Individuals who had negative experiences may not
have attended the focus group or discussed their experiences in the presence of other
study participants.

Finally, the qualitative data analysis took place with only one coder. The study’s
informed consent agreement granted data access only to the primary researcher. It is
possible that additional insights could have emerged from comparing multiple research-
ers’ coding of the data.

Future Research

Volunteer participation in the Carpentries is an area for further research. The theme of
volunteer labor emerged from most conversations with participants. This theme is also
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present in an older qualitative study of Carpentries instructors, which contains a pre-
scient quote by a respondent: “Volunteer-led initiatives can rely heavily on people with
more altruism than self-preservation.”* Volunteerism is a well-studied phenomenon
with a robust body of literature.> Further research into the intersection of volunteerism
with the Carpentries would assist member organizations with ethically engaging both
employees and volunteers in Carpentries membership activities.

Conclusions

This case study of the University of Oklahoma’s Carpentries membership reveals.a
complex interplay of membership coordination, cooperative sponsorship, and volun-
teer and employee participation in Carpentries activities. Membership operations are
labor-intensive and require programmatic support and ongoing evaluation'to keep the
distribution of work equitable. While membership can provide benefits; core Carpen-
tries principles can come into conflict with common university pressures and business
models. Membership sponsors can encourage cross-disciplinary and multi-disciplinary
collaborations by connecting groups through Carpentries activities.

Academic libraries involved or potentially involved in’Carpentries membership
can study OU Libraries” approach to the membership and related activities. OU Librar-
ies” other programs benefitted from the effects of instructor training cited by multiple
study participants, in which Carpentries pedagogy influenced their evolving teaching
practice. Carpentries activities were one piece of the libraries’ suite of researcher services
that meshed with services from other campus units, creating a “return business” model
designed to enhance the libraries” reputation among OU researchers.

One of the most powerful conclusions to this case study is also its most obvious. Run
a Carpentries membership using the'same practices as a Carpentries workshop. Be alert
to expert awareness gaps, intentionally introduce new sponsors to the membership and
its activities, and avoid exclusionary and dismissive language when talking about the
membership. Maintaining-an institutional Carpentries membership means committing
to a practice, not only operating a program.
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