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Abstract

Colorado State University Libraries has partnered with the university’s Franklin A. Graybill Statistics
and Data Science Laboratory to jointly offer workshops teaching R coding for academic research, while
employing Statistics graduate students as instructors. This partnership has capitalized on the strengths
of both units and has provided an opportunity to build campus relationships. The development,
assessment, challenges, benefits, and evolution of this fruitful and ongoing collaboration are described
with the intent that this information may assist in the creation or enhancement of services at other

institutions.
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Introduction

Academic library support for research data management is varied, ranging from consultations on
data-related questions, to workshops teaching relevant content and skills, to services for data visualization
(Radecki and Springer 2020, 16-17). Often this support entails cooperation with other university units
or outside institutions. For example, several universities have established internal collaborations for data
support services involving their libraries and information technology departments, and in some cases,
additional units (AAU and APLU 2021, 25; CRDDS, n.d.; NC State, n.d.; Wittenberg and Elings 2017). At
Towa State University, the library was among several university divisions that worked together to create a
data repository and accompanying guidelines (AAU and APLU 2021, 15), while at Arizona State University,
the library provided instruction on data management topics for research office employees and worked
with the office to add pertinent subject matter to an online researcher training system (Harp and Ogborn
2019, 4). The New England Software Carpentry Library Consortium is an example of cooperation between
unrelated organizations, with multiple academic institutions creating a consortium to share membership in
The Carpentries, thereby providing access to research data management training for staff and distributing
the monetary burden (Atwood et al. 2019, 3). Indeed, intra-institutional cooperation has been recognized
as “anecessary condition for building effective research support services” generally (Bryant, Dortmund, and
Lavoie 2020, 2) while collaborations of all kinds are seen as being “critical to the success of . . . RDS [research

data services]” specifically (Ali et al. 2022, 16).

At Colorado State University (CSU), a valuable collaboration has evolved between the CSU Libraries
(Libraries) and the CSU Franklin A. Graybill Statistics and Data Science Laboratory (Stat Lab). The two units
cooperate closely to leverage existing graduate student expertise to teach R programming workshops for the
approximately 33,000 students (Institutional Research 2022, 2) and 7,500 faculty and staff (53) on the Fort
Collins campus, as well as multiple community partners (e.g., United States Department of Agriculture). In

this article, the program and partnership at CSU is described.

Program and Partnership Development

In 2016, the Libraries initiated a workshop series focused on data management “to fill a perceived gap in
training in these topics in research education” at CSU (Magle 2018, 1). Some of the workshops were original
presentations, while others were based on existing instructional materials, primarily Data Carpentry
lessons such as “Data Analysis and Visualization in R for Ecologists” (Michonneau and Fournier 2022). The
workshop series was branded Data and Donuts and marketed to the CSU community. The Libraries’ Data
Management Specialist taught the sessions, with library staff providing classroom assistance for individual

questions and technology troubleshooting.

One of the publicity efforts for the initial series of workshops caught the eye of the Director of the Stat
Lab, a unit within the College of Natural Sciences that offers “general statistical consulting to researchers

from every college at Colorado State University” via drop-in hours and scheduled meetings (Franklin A.
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Graybill, n.d.). The Director recognized that there was a natural synergy between the library’s endeavor and
the existing pool of R expertise in the Statistics Department, a field which uses R extensively. The Director
reached out to the Data Management Specialist to discuss opportunities for partnership, and as a result, in
the spring of 2017, the two arranged to enlist graduate student volunteers from the Statistics Department,
who are typically trained in R programming throughout their education with more focused training as they

progress, to provide in-classroom support for the workshops.

Beginning in the fall 2017 semester, the workshops were expanded and reorganized into two tracks so that
attendees could easily identify the workshops that required coding and those that did not. The Data and
Donuts track incorporated sessions that focused primarily on non-coding topics, such as using spreadsheets,
creating data management plans, and the concept of reproducible research. In contrast, Coding and Cookies
(C&C) workshops focused on teaching coding skills relevant to data management for academic research,

such as using R for data cleaning, analysis, and visualization.

After several semesters of successful workshops, discussions began about deepening the partnership
between the Libraries and the Stat Lab. As part of this change, Statistics graduate students would teach the

C&C workshops, as well as serve as classroom assistants. This modification was implemented in spring 2019.

Currently, the Libraries and the Stat Lab jointly lead the C&C program and share responsibility for the
practical details of running the workshop series. The Libraries supplies the meeting space via physical
classrooms or video conferencing software, as well as providing the registration system, refreshments, and
support from the Libraries’ communications staff to create, for example, visual art or flyers. The Stat Lab
recruits workshop instructors from the Statistics graduate students and promotes the series through its
communication channels. Both the Libraries and the Stat Lab provide assistants who help with technical
difficulties and questions which arise during the lesson. Both also contribute to planning and adapting future
sessions based on information derived from assessment activities. For example, participant attendance has
been used to inform the frequency and types of the sessions. At the beginning of the collaboration, the
introductory R Basics session was held only once per semester, but based on attendance and feedback from

participants, it is now held twice per semester.

Although the offerings have varied somewhat over the years, each semester the C&C workshop series
consists of approximately five 90-minute sessions, most of which are offered once, with the exception of
R Basics. The fall 2021 schedule is shown in Table 1, and represents the typical topics covered, although a

workshop on using Git for version control often replaces the RMarkdown workshop in the spring series.
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Table 1: Fall 2021 C&C workshops

Workshop Date

R Basics September 7

R Basics September 21

Tidy DatainR October 12

Data Visualization using ggplot2 October 26

Reproducible Reports using RMarkdown November 9
Instructors

The instructor recruitment process begins when Statistics graduate students are sent an email one semester
before the workshops are offered. Those interested in leading or facilitating workshops complete a Google
form which asks them to identify the topics they are interested and experienced in, and to describe their
qualifications. Graduate students are selected with an eye towards diversity, inclusivity, and experience.
Though not a requirement to be an instructor for C&C, that experience may include opportunities offered
to graduate students through the Department of Statistics, such as completing teaching-focused credits
towards their degree or serving as an instructor for credit-bearing courses. During a semester, there are
typically five to eight graduate students who lead or facilitate one workshop each, in order to broadly offer
the experience to interested parties. The Stat Lab compensates the graduate students on a per-workshop

basis.

The Stat Lab and Libraries provide overall guidance and coaching to the graduate students before and
following each workshop. This support has included facilitation of practice sessions so instructors may
become familiar with teaching spaces and technology, asking clarifying questions during the workshops,
and offering feedback from observation directly following a session. Graduate students have also reached
out informally for advice and insights from their peers, either from those who have previously led the
workshop or from those who are involved with current workshops. Attendee feedback, when received, is

provided to the instructors as well.

Adapting for Online Learning

All ventures face challenges, and for the C&C program, the switch to online learning associated with

COVID-19 was an unexpected one. Several workshops scheduled for spring 2020 were cancelled, and
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instead of leading those workshops, Statistics graduate students developed instructional materials and
recorded videos to deliver the lessons virtually with a flipped-classroom format. The videos presented the
main workshop content, and accompanying live sessions were adapted to include related example exercises
so attendees could practice their skills after having watched the videos. Early in the pandemic, the live
sessions were only offered virtually but have since transitioned to a hybrid model (i.e., in-person and
online). By recording the content and making it available regardless of participation in the live sessions, the
materials are now accessible to a broader audience than before. Videos in the most popular playlist, R Basics,
have received more than 600 combined views (Colorado State University Libraries, n.d.). The challenge of
switching to virtual coding workshops is by no means unique, and Chiewphasa and Moeller (2021) and

Plomp, Tsang, and Martinez Lavanchy (2022) offer in-depth discussions of the process at their institutions.

Evaluation and Impact

Registration and attendance data are routinely collected to facilitate the operation of the R workshops. Since
the workshops are open to the public, these data indicate whether the attendees are affiliated with CSU, the
colleges and departments represented, and the individual’s role at the university (such as faculty or student),
if any. This information helps organizers track participation trends and determine which units or roles are
being served or overlooked by the workshops. For instance, the majority of attendees are CSU graduate
students, but faculty and staff also participate, as do a small number of people unaffiliated with CSU such as
employees of nearby government agencies (see Figure 1). Attendees come from all colleges in the university
(see Figure 2), although the most prevalent represented colleges vary from semester to semester. Some
individuals participate in multiple workshops, while others attend just one. The trends described above are

based on unique attendees.
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Figure 1: C&C workshop unique attendees by role at CSU, 2019 - 2022
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Figure 2: C&C workshop unique attendees by CSU college affiliation, 2019 - 2022

The Libraries and the Stat Lab have used this information, along with knowledge of research practices across
the university, to guide outreach and publicity efforts. For example, the prevalence of graduate students at
the workshops suggests a particular need within this population, which aligns with an observation by Dawn
Paschal, then the Assistant Dean supervising data management services at the Libraries, who noted that
“graduate students . . . are often the ones managing data in labs . . . . They are the researchers of tomorrow”
(Zuniga 2018, 33). Accordingly, the Stat Lab has advertised the workshops during presentations to graduate
student audiences, such as incoming student orientation, and the Data Management Specialist highlights
the workshops during guest lectures at graduate level courses. In another instance, when registration
data suggested that the College of Veterinary Medicine and Biomedical Sciences was underrepresented
among workshop participants given the amount and nature of research conducted within the College, new
communication venues were pursued in an attempt to reach this population, such as placing a notice in the

College’s weekly announcement email.

Along with registration and attendance data, the C&C workshop series is assessed using an online
post-workshop survey. This voluntary survey asks attendees about their comfort level with executing a
variety of activities in R both prior to and after the session, their perceptions of the instructor’s performance,
and their impressions about the content and pace of the lesson. Similar questions ask about the recently
implemented videos for pre-workshop viewing. The survey also solicits general comments. The response rate
for the survey has been insufficient for generalizable analysis, but organizers have found the feedback helpful

in understanding the varying backgrounds of attendees and how these backgrounds contribute to their
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workshop experiences. As noted previously, survey responses are also shared with the session instructor as
part of the training and development process. Since beginning in 2017, the C&C workshop series has offered
more than 40 instruction sessions with over 500 total attendances. Figure 3 shows attendance numbers by
semester and mode of instruction for the past four years. The workshops have been a consistently popular
and visible service and have filled an important training gap for a variety of audiences who want to learn R,

including students, faculty, staft, and community members.
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Figure 3: C&C workshop attendance by semester and instruction modality, 2019 - 2022

Benefits of the Partnership

The partnership between the Libraries and the Stat Lab has succeeded because it benefits everyone involved
in the C&C workshop series. For the Libraries, the partnership has eased the instruction demands on the
Data Management Specialist, who transitioned from the role of both organizer and teacher to the role of joint
coordinator. This allowed the Data Management Specialist to focus on additional projects of importance to
the Libraries and the CSU community. For the Stat Lab, participation in the C&C workshops has resulted in
increased visibility on campus. The partnership has also presented an opportunity for the Stat Lab to begin
branching out from its core consultative services to offer hands-on training to the university. The Stat Lab
had long wanted to pursue such a program but was hindered by a lack of infrastructure and support, which
the Libraries was able to provide. For the graduate student instructors, the workshops are an opportunity
to develop their teaching skills while building on their existing subject knowledge. They learn how to teach
attendees who have varying levels of expertise and how to adapt to new lesson plans and a new classroom

environment. Graduate student instructors often choose to return for multiple semesters and can note this

Journal of eScience Librarianship 12(2): e647 | https://doi.org/10.7191/jeslib.647

647/7


https://doi.org/10.7191/jeslib.647

647/8

experience on their resumes. Monetary compensation is an added benefit. Lastly, workshop participants
learn from knowledgeable instructors who regularly use R for academic work. Attendees can ask questions at
the time they occur and obtain real-time coding support and answers informed by the instructors’ practical
experience. One recent participant stated that “Coding and Cookies helped me a lot. It . . . was valuable
because it helped show me what that program [R] was capable of . . . . I can apply what I've learned” while
another called the workshop they attended “the perfect introductory class as it . . . allowed everyone to learn

at their own pace”

Conclusion

In summary, the partnership between the Library and the Stat Lab has efficiently used existing resources
and expertise, distributing the work of planning and implementing an R workshop series across two campus
entities. Each entity is essential to the success of the program and contributes according to its strengths,
deepening campus relationships at the same time. For others looking to begin a collaboration such as this,
the first steps are to assess user needs, identify groups and individuals with the knowledge and skills to
develop and deliver workshop materials, and ascertain who would be able to provide logistical support.
Potential partners may vary. At CSU, the Stat Lab and Statistics graduate students were a natural fit with
the Libraries, but institutions may find that other groups or populations such as undergraduate students,
administrative professionals, or faculty are better suited to assist. Once potential partners are identified, it’s

time to reach out and start building connections.
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