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INTRODUCTION

by Julia Bauder

t first glance, teaching research data management (RDM) may seem

to be an easier job for librarians than teaching information literacy.

Historically, the typically envisioned audience for RDM instruction has

been faculty, postdoctoral researchers, or advanced graduate students
in science, technology, engineering, and medicine (STEM) fields: people
who generally are very comfortable with the concepts and mechanics of data
and scientific research and who, as a rule, just need some help figuring out
the best procedures and technological platforms for organizing, preserving,
and sharing the data that they generate. This is not to say that RDM is ever
easy—creating a plan to manage gigabytes of heterogeneous data across an
array of formats, confidentiality levels, and collaborators can present quite
a challenge—but it does limit the scope of the instruction that librarians are
asked to provide.

However, as the contributors to this volume show, teaching RDM has
expanded far beyond this initial vision. As access to data has increased, the
tools for working with data have become more user-friendly, and data liter-
acy has become a sought-after skill in the workforce. Data—and the need to
manage it—has spread to all levels and disciplines within academia. As audi-
ences for RDM instruction have grown to include doctoral students in music,
the undergraduate staff of a data consulting service, and grants compliance
officers, to take three examples that appear in this volume, librarians who
are called upon to teach RDM have found themselves working with people
who are novices in some of the concepts that fall under research and/or data
as well as with the management of research data. Many of the chapters in
this volume, but particularly those in the section “Teaching Research Data
Management in the Classroom,” describe techniques for teaching RDM to an
audience of students who are simultaneously learning how to do research
and how to work with data.

vii
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viii / Introduction

THE BROAD VIEW OF RESEARCH DATA MANAGEMENT:
DATA INFORMATION LITERACY

RDM, as a set of skills, falls under the larger umbrella of data information
literacy. This phrase, popularized by Jake Carlson, Michael Fosmire, Chris
Miller, and Megan R. Sapp Nelson in an influential report that was later incor-
porated into the 2015 book Data Information Literacy: Librarians, Data, and
the Education of a New Generation of Researchers, encompasses a range of
data-related competencies needed by researchers in a variety of technolo-
gy-heavy fields. These fields include not only the sciences, technology, and
medicine, but also digital humanities, computational social science, and
other areas where cutting-edge, computationally intensive methods of data
collection, analysis, and visualization come into play.

According to Carlson and co-authors, the following are the core compe-
tencies that fall under data information literacy:

o Introduction to databases and data formats
o Discovery and acquisition of data

o Data management and organization
o Data conversion and interoperability
e Quality assurance

o Metadata

« Data curation and reuse

e Cultures of practice

o Data preservation

o Data analysis

o Data visualization

o Ethics, including citation of data’

Although data information literacy is broader than RDM, some of these com-
petencies, such as data management and organization, data preservation,
and metadata, are clearly core competencies for managing research data as
well. Others—for example, data analysis and data visualization—while being
important skills for data-driven research, are not directly related to managing
data. However, especially when working with novice researchers, it can be
productive to teach RDM by integrating RDM instruction into data informa-
tion literacy instruction. In an ideal scientific workflow, RDM is an integral
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Introduction / ix

part of the research process, not, as so often happens in reality, something
tacked on at the end after the research is largely complete. Teaching RDM in
an integrated fashion to new researchers who are just forming their research
habits can help to naturalize the idea that managing data is part of the scientific
process. The chapters in the section “Teaching Research Data Management
as Data Information Literacy” explore teaching RDM in this way as part of the
broader suite of data information literacy competencies.

DATA SCIENCE AND RESEARCH DATA MANAGEMENT

From the perspective of those outside of librarianship, research data manage-
ment skills are often seen not as a part of data information literacy but as an
aspect of data science. This is particularly evident in the success and influence
of The Carpentries, a volunteer-led effort to teach computational skills to
researchers at all levels. Originally launched in 1998 as Software Carpentry,
a course in which programming experts taught scientists how to write better
code for their research, The Carpentries now also incorporates workshops
on Data Carpentry and Library Carpentry.? Although the original Software
Carpentry and Data Carpentry efforts originated in the scientific commu-
nity rather than in libraries, The Carpentries’ philosophy, which focuses on
empowering novices, sharing freely, valuing all contributions, and building
an inclusive interdisciplinary community around best practices for using
computing in scientific research, aligns well with the philosophy of librar-
ianship.® The Carpentries doesn’t emphasize the language of research data
management in its lesson plans, but skills and concepts that fall under RDM
are covered. Many Carpentries lessons focus on tools and workflows that help
to ensure the integrity, organization, and preservation of research data, such
as using Git for version control and scripting the data cleaning and analysis
process to ensure that the research is reproducible. Because of these syner-
gies, many libraries are now involved with hosting The Carpentries’ coding
workshops and otherwise building The Carpentries’ community. The chapters
in the section “Teaching Research Data Management as an Aspect of Data
Science” discuss the experiences of two institutions that have incorporated
The Carpentries and a data-science-focused perspective into their efforts to
teach RDM on their campuses.
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X / Introduction

BUILDING INSTITUTIONAL CAPACITY FOR TEACHING RESEARCH
DATA MANAGEMENT

Teaching RDM can be a labor-intensive service for libraries to provide. This is
especially true in a research-intensive environment where many faculty and
graduate students work on a broad spectrum of projects, each of which may
require specialized, individualized instruction for each researcher or research
group. Identifying the aspects of RDM about which researchers have the least
knowledge, designing instructional programs and support services that are
scalable, and creating knowledgeable advocates for gopod RDM practices in
other administrative offices can all help to ease the burden on library staff
who teach RDM. The chapters in the final section of this volume, “Outreach
and Capacity-Building for Research Data Management Instruction,” consider
strategies for making RDM instruction a feasible and scalable service for
librarians to provide.

Wherever your library is with respect to teaching RDM, and whether
you're thinking about providing it as a new service and looking for ideas or
your long-standing RDM instruction program has grown so much that you
need solutions for making it more efficient and sustainable, I hope that this
book will provide you with inspiration.

Notes

1. Jake Carlson, Michael Fosmire, C. C. Miller, and Megan Sapp Nelson, “Determin-
ing Data Information Literacy Needs: A Study of Students and Research Faculty,’
in Jake Carlson and Lisa R. Johnston, eds., Data Information Literacy: Librarians,
Data, and the Education of a New Generation of Researchers (Lafayette, IN: Purdue
University Press, 2015), 29-30.

2. Greg Wilson, “Software Carpentry: Lessons Learned,” F1000Research 3 (2014),
www.ncbi.nlm.nih.gov/pmc/articles/PMC3976103; Tracy Teal and Chris Erdmann,
“Library Carpentry Is Now Officially a Lesson Program!,” The Carpentries Blog,
November 2, 2018, https://carpentries.org/blog/2018/11/welcoming-library
-carpentry.

3. “About Us,” The Carpentries, https://carpentries.org/about; “The Nine Core Values
of The Carpentries,” The Carpentries, https://carpentries.org/values.
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PIECES OF THE WHOLE

Using the Research Process to Integrate
Data Management and Information
Literacy Skills

Patricia B. Condon, Megan Bresnahan, and Eugenia Opuda
University of New Hampshire

he research process is naturally embraced as part of the academic
curriculum in higher education. Graduate students write theses and
dissertations based on their original scholarships, undergraduate stu-
dents produce papers for courses and work in labs or in the field, and
both participate in faculty-led research projects. The research process is tack-
led holistically through coursework, yet when library instructors are invited
to teach students about information literacy and research data management
topics, these may be presented as tangential to or mistimed with other course
content and learning activities.! In this chapter, the authors present a com-
prehensive, student-centered model for teaching research data management
and information literacy as components embedded in the research process.
The approach presented in this chapter is comprehensive in several ways:

o It merges research data management and information literacy
instruction into a single session.

e It positions these library instruction components within the context
of the research process.

o Italigns instruction outcomes with course objectives.
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4 / Partl: Teaching Research Data Management in the Classroom

The authors describe two courses in which they have adopted this approach—
an undergraduate science class and a doctoral-level nursing seminar—to
highlight how it can be repurposed for different learning environments.

BACKGROUND AND LESSON PLAN OVERVIEW

Over the past several years, course instructors in many disciplines at the
University of New Hampshire (UNH) have invited subject and data services
librarians into their classrooms to teach often separate, one-shot sessions
about research skills. While course instructors have typically been interested
in making space for librarians to work with their students, these invitations
have almost always been made in isolation from one another. As a result,
students were exposed to siloed conversations about information literacy
and research data management and were not presented a cohesive picture
of how information is produced and used.

The research data services librarian and two subject librarians—
specifically, the life sciences and agriculture librarian and the health and
human services librarian—decided to design a more integrated approach to
their work in these classrooms. In this new model, a subjectlibrarian and the
research data services librarian worked together to teach collaboratively and to
integrate their respective instruction components. Instead of having separate
sessions for the data services and subject librarians, this approach combined
two sessions for a more cohesive and holistic library instruction session. The
lesson plans for the combined sessions focused on situating library instruction
within the ongoing work of the course or program and reframed the research
skills presented and practiced in the sessions as part of a research process in
which the students were active participants. Students were invited to shape
their own research process through activities and apply newly acquired data
and information literacy skills in their coursework.

There were three key components to the approach:

1. A visual representation of the research process that emphasized
components of research data management and information literacy

2. Active learning activities

3. A case study

The librarians used a visual representation of the research process that depicted
a detailed, iterative lifecycle model spanning from ideation to dissemination
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Chapter 1: Pieces of the Whole / 5

of information (see figure 1.1). It was intended to be adaptable and applicable
across multiple disciplines, and it combined elements of library research,
the scientific method, scholarly inquiry, and data management. The visual
representation illustrated a non-linear approach to the research process,
which underscored the iterative process of research. The purpose of the visual
representation was to show the many ways in which literature searching and
research data management are key pieces that make up parts of the whole
research process. The librarians aligned their discussion of the research pro-
cess to course or curricular learning objectives. Students were encouraged to
identify how their work prior to the session aligned with the model.

Active learning shapes the approach to all library instruction sessions at
UNH. There is a growing body of research that suggests active learning has
the potential to improve learning outcomes, critical thinking, and information
retention.” In an active learning approach, the librarians “engage students to

I
FIGURE 1.1

Visual representation of the research process, a lifecycle model
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6 / Part|: Teaching Research Data Management in the Classroom

be fully involved and to participate in the learning process.”® In the approach
described here, the librarian pairs used course objectives to design case study
discussions, interactive online quizzes, hands-on activities, and small group
interactions to “[encourage students] to use their higher-order thinking skills
(e.g., analysis, synthesis, reflection, evaluation), while [they engage] in activities
that help them think critically and explore their own attitudes and values.”*
This strategy helped students connect with the content and engage with the
session’s learning objectives. Students were also able to immediately and
practically apply session concepts to their own research needs.

Case-based learning is one method of active learning in which “problems
are embedded in cases to allow students to make real-world connections and
apply knowledge in authentic problem situations.”® This approach to instruc-
tion has a long history, with experience and research suggesting that it can
be effective across disciplines for improving student engagement with and
understanding of course content.® The case studies that were selected for the
sessions were tailored to the course. The librarians selected an appropriate
narrative and developed discussion questions based on the discipline, the
course assignment, and both the course learning objectives and their own
session learning objectives. In both examples presented in this chapter, the
librarians adapted research cases published by the New England Collaborative
Data Management Curriculum.” The librarian pairs used the case studies to
encourage student discussion and exploration, to examine the assignment
that the session supported, and to design the session theme.

COLLABORATION

When scheduling library instruction, librarians are often put in a position
of negotiation. Course instructors who request one-shot library instruction
sessions may have a limited understanding of the diverse educational oppor-
tunities that librarians can bring to their classrooms. To develop effective
research skills in their students, course instructors may default to focusing on
scholarly information access through the library, either via physical or virtual
services points. Yet the contributions that librarians make to student learning
extend well beyond using “library resources.” They engage students in actively
finding, using, and contributing to scientific information and research. Librar-
ians, as educators, can support student research by encouraging students to
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Chapter 1: Pieces of the Whole / 7

explore and think critically about the information choices they make in each
part of the research process.

Collaboration is a critical element to the success of the integrated instruc-
tion model presented here. Collaboration between librarian pairs and between
librarians and course instructors strengthens the creation and delivery of
course content. Engagement with a course instructor can help to integrate
library content more seamlessly into course objectives and outcomes and to
enhance the impact to student learning by identifying the needs of students
within the course.? In this case, the librarians were fortunate to have established
relationships with highly collaborative and engaged course instructors who
saw librarians as teaching partners; however, the authors recognize that it can
be difficult to develop these types of collaborations and that “[m]any faculty
do not perceive librarians as partners in teaching and learning, especially to
the degree of involvement at the assignment design level.”? Yet, identifying
and building these collaborative relationships is the first step to integrating
information literacy and research data management concepts meaningfully
into a course.

In the two cases presented here, the subject librarian was the main contact
with the course instructor and initially established an understanding of what
the instructor needed for their course. The librarian pairs worked together to
design the lesson plan, identify and create activities, and set an agenda for the
session. Each librarian was then responsible for their area of expertise. The
research data services librarian introduced the research process, provided the
lecture on data management, and led the case study discussions. The subject
librarian was responsible for literature searching, citation management, and
subject-specific content. The librarian who was not facilitating or presenting
provided support, helping students during literature searches, fielding ques-
tions, and posing guiding questions to the class to introduce a concept or to
initiate student engagement.

IMPLEMENTATION

To implement this approach, the librarians selected courses or programs with
the following characteristics: the course or program included a significant
research component as part of its requirements, the course instructor was
willing to explore a new approach, and the length of the session was substantial
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8 / Part|: Teaching Research Data Management in the Classroom

enough to allow the learning outcomes for research data management and
information literacy to be integrated. The first case took place in an under-
graduate science course and included a topic mapping exercise, keyword
development worksheet, and discussions on planning research projects,
preparing for data collection, and managing field research data. The second
case took place in a doctoral-level nursing seminar and included hands-on
literature searching, interactive online quizzes, and discussions on ethics,
data management challenges for clinical research, and health disparities in
patient populations. In both examples, the model is now established, and the
librarian pairs teach the session annually.

Undergraduate Science Course

Each fall, the life sciences and agriculture librarian and research data services
librarian teach an instruction session in a research-based, undergraduate
wildlife management course with an enrollment of about thirty students. The
students in this course are assigned a semester-long group project to design a
field research study and write a mock grant proposal to the US Fish & Wildlife
Service to fund the study. The librarians teach a five-hour lab session when
the student groups are beginning to plan their research projects. The session’s
activities use their existing project groups and provide an opportunity for
groups to make progress on their research project’s planning. The learning
objectives include the following:

Students will:

« recognize key data management concepts (data organization,
description, and storage) as applied to their field research projects

o design aresearch plan for a wildlife field study

o develop a research question that is right-sized and researchable

 select keywords and practice search strategies

o organize and share sources in research groups

The session begins with an overview of the research process, which emphasizes
where in the process the learning objectives for the lab are positioned. This con-
tent portion also includes a high-level overview of research data management
foundational practices and their positions in the research lifecycle. Students are
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then introduced to the lab’s first activity: a case study discussion that includes
guiding questions that focus on research design and data management plan-
ning (see appendix 1.1). Students are asked to do a close reading of the case
study while annotating areas of the case where they identify components of
the research process or data issues. After reading the case, the research data
services librarian leads a discussion. This first exercise is meant to serve as
a warm-up for students and allow them to begin to explore some of the data
management topics presented. The case study also provides context for the
main lab activity, where groups are asked to develop a research plan and to
apply some of the same concepts within a more complex and novel framework.

Next, each group is asked to convene to discuss their initial research topic
idea. The life sciences and agriculture librarian provides an introduction to
shaping and resizing a research question so that the question will inspire an
appropriately scoped review of the literature and then asks groups to work on
a topic mapping exercise. As groups create their topic maps, they are asked to
brainstorm different lines of inquiry related to their topics, think about what
background information and data they will need to seek out, and suggest dif-
ferent ways to refer to the concepts outlined in their maps. After completing
the topic mapping exercise, each group shares their refined research ques-
tion with the instructors and their peers for discussion. Students are asked
to consider if the question is too specific or too broad or to identify different
ways to frame the question as they begin to think about their study’s design.
Research questions tend to transform from topics such as “the movement of
gray wolves” to “How do food choice behaviors impact the migratory patterns
of the gray wolf in northern New England forests?”

This second exercise sets up a librarian-led discussion about preparing
for a literature search, gathering keywords, and developing search strategies.
Next, the librarians and students discuss strategies for literature searching
and explore the process of building a search strategy using Web of Science.
The life sciences and agriculture librarian asks students to help her design a
search strategy for an example topic by brainstorming keywords and creating
a search structure. Using the terms that the students generate, the librarian
demonstrates the search in the Web of Science, discusses the results, and asks
students to help revise the search strategy to retrieve a more relevant set of
results. Students are encouraged to recognize their own agency in designing
search strategies and that the choices they make will shape their research
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10 / Partl: Teaching Research Data Management in the Classroom

outcomes. Students, as scholars, make decisions about what is examined and
emphasized in the review of the literature. They are also encouraged to learn
from the literature that they find and to explore new angles of their research
topic, potentially using the process to refine their research questions further.

The main activity of the lab is the research plan worksheet. The groups
spend time together discussing their topic map, conducting literature searches,
and beginning to outline key questions that need to be addressed in the final
project deliverables. The worksheet is modeled after a Kanban board, a pop-
ular project management tool, which has been customized to suit the criteria
required for the course assignment, such as what research questions are
being asked, what areas of the literature need to be explored, what kinds of
data will need to be collected, and how will they share the data and reports.
Similar boards can be found at Academic Toolkit.*° The librarians, along with
the instructor, facilitate this activity, providing one-on-one support to groups
as they work independently through the initial planning phase.

Finally, in the last part of the session, groups return to discuss the out-
comes of their research plan with the full class. Groups share their process
and expected next steps. The librarians also review the importance of citation
management and sharing citations in their groups and briefly demonstrate
the citation management software Zotero.

Doctoral-Level Nursing Seminar

Each semester, the health and human services librarian and research data
services librarian conduct an instruction session in a doctoral-level nursing
seminar that takes place during a two-day intensive residency. The residency
lays the foundation for students who are beginning their doctoral program,
which includes a capstone project related to quality improvement in a clinical
practice environment. The librarians provide an hour-and-a-half-long orien-
tation session to a class of ten to fifteen students. The session uses a narrative
presented in the case study to provide overall context for the learning objec-
tives. Students in the nursing program are intimately familiar with the case
study approach to learning within healthcare and often use this approach in
other education settings. The librarians leverage this and provide a case study
ahead of the session for students to review. Learning objectives include the
following:
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Chapter 1: Pieces of the Whole / 11

Students will:

o understand the value of digital information management to the
success of a project

o describe an approach for planning data storage, backup, and security
for a project

e articulate data management concepts as a component of the
responsible conduct of research and scholarly activity

o strategically search for relevant literature to answer clinical questions
in biomedical resources

o recognize the importance of feasibility and availability of interven-
tions for specific patient populations

 use Zotero to gather, organize, and cite sources

The session begins with an overview of the research process emphasizing
where in the process the learning objectives for the orientation are positioned.
The research data services librarian presents two versions of the research
process. The first version is a linear, simplified model of the research process
that describes key activities, including reviewing the literature, refining the
research question, data collection, and reporting results as distinct actions. The
other version (see figure 1.1) is a lifecycle model that depicts research as an
iterative, interconnected process and emphasizes the often obscured under-
lying actions of data management and literature analysis. Then, the librarian
has students describe their unique approaches to research and compare them
with the presented models. This introduction helps students visually frame
data management and information literacy as pieces of the research process.
Following the introduction, the health and human services librarian pro-
vides a shortlecture on evidence-based practice with an emphasis on health
equity and the unique needs of patients using the narrative from the case
study. Students share with one another their experiences working with a
diverse set of patients and meeting patient needs, particularly patients from
marginalized communities. This exercise helps prepare students to critically
reflect on their current practices, center the results of research and clinical
practice around evidence-based practice and patient outcomes, and critically
interrogate patient populations in published research. The exercise under-
scores the values of the health and human services librarian as an educator
and the mission of the nursing program, which embraces reflective practice,
healthcare as a partnership, and evidence-based nursing knowledge.!!
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