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LETTER FROM THE PRESIDENTS

On behalf of the Association of American Universities (AAU) and the Association
of Public and Land-grant Universities (APLU), we are pleased to present this Guide
to Accelerate Public Access to Research Data.

The Guide 1s intended to serve as a resource to help university administrators
develop robust support systems to accelerate sharing of research data. It provides
advice to universities concerning actions they can take, as well as the infrastructure
and support that may be required to improve access to research data on their
respective campuses. It also offers examples of how institutions are approaching
specific challenges to providing public access to research data and results.

Advancing public access to research data is important to improving transparency
and reproducibility of scientific results, increasing scientific rigor and public trust in
science, and -- most importantly -- accelerating the pace of discovery and innovation
through the open sharing of research results. Additionally, it is vital that institutions
develop and implement policies now to ensure consistency of data management plans
across their campuses to guarantee full compliance with federal research agency data
sharing requirements. Beyond the establishment of policies, universities must invest
in the infrastructure and support necessary to achieve the desired aspirations and
aims of the policies.

The open sharing of the results of scientific research is a value our two associations
have long fought to protect and preserve. It is also a value we must continue to
uphold at all levels within our universities. This will mean overcoming the various
institutional and cultural impediments which have, at times, hampered the open
sharing of research data.

AAU and APLU hope that this guide will play a useful role in helping universities
tackle the ongoing institutional challenges associated with ensuring public access to
research data and will accelerate progress toward making research data widely and
freely available to those who can benefit from it.

Sincerely,

Barbara R. Snyder M. Peter McPherson

President President

Association of American Universities Association of Public and Land-grant Universities
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Introduction

“... Ensuring that research data are
more accessible clearly has tremendous
potential to fuel scientific analysis and
discovery by making data more open to
scrutiny, re-analysis, and extension.”

—Report of the AAU-APLU Working Group on Public Access, November 2017

Ensuring broad-based public access to research data is fundamental to advancing the
research, education, and service missions of institutions of higher education. Public
access to research data is, in fact, a natural continuation of academic institutions’
research mission and their function in creating and disseminating new knowledge for
societal and economic benefit. As an element of open scholarship, public access to
research data can help accelerate the pace of discovery and its application to societal
problems, as well as heighten the visibility and reputation of an institution and its sci-
entists and scholars. By ensuring transparency and facilitating the reproducibility of
research results, data access 1s also important to preserving research integrity and
maintaining public trust in science. Finally, as stewards of taxpayer dollars and innova-
tors in research, research institutions must meet, and make good-faith efforts to exceed,
public expectations and government mandates regarding access to the results of their
research and scholarship.

While a consensus is emerging among federal policymakers and many in the uni-
versity and scientific community regarding the value of making research data publicly
accessible, many barriers still exist to achieving this goal. Overcoming these barriers
will require: a commitment of resources by both universities and federal research agen-
cies; the development of new institutional data policies; the extension or creation of new
data services and infrastructure; and a major cultural shift within universities, scientific
disciplines, and individual university departments concerning how faculty members are
evaluated, assessed, recognized, and rewarded regarding their data stewardship prac-
tices. Greater coordination among campus stakeholders (including the university pro-
vost, senior research officer, and chief information officer as well as general counsels,

compliance, privacy, and security officers, librarians, faculty members, and students)
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will also be vital to ensuring broad-based data accessibility and data protections in those
instances where it is required.

This Guide provides universities with a road map to initiate or bolster cur-
rent efforts to create a robust system for ensuring effective public access to high-qual-
ity research data. The Guide aims to assist universities and their senior administrators
in crafting consistent and uniform approaches to all aspects of research data manage-
ment and sharing (i.e., data stewardship) on their campuses. The authors also hope the
Guide will facilitate development of standard research data stewardship practices

at AAU and APLU member campuses that will promote com- )
Research data stewardship refers
to the activities required to plan,
acquire, process, document, and
package research data for sharing, as
well as the acts of reviewing research
data for potential restrictions and
making the data publicly accessible.

patibility and interoperability among institutions and ensure that
institutions are able to retain academic control over their research
results and associated data products. The Guide can also help fed-

eral research agencies and other government partners understand

how universities are ensuring sponsored research is accessible.

The Guide is divided into three sections: framing an initiative to accelerate
public access to research data, establishing the priority and planning structures for
implementing the initiative, and implementation areas to consider in developing the
plan. Beginning with the argument for embracing rigorous sharing of research data,
the Guide outlines a series of recommendations and initial action steps for build-
ing and implementing a robust approach to supporting public access to research
data. Additional resources and examples from campuses that have begun to build
their systems are provided, along with questions to assess progress for each of the
recommendations.

Ultimately, it 1s the aspiration of APLU and AAU that this Guide will facili-
tate adoption of new institutional policies, procedures, and approaches that actively
support and promote research data sharing, while at the same time ensure rigor in the

research process and the veracity of its intellectual outputs.
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PART |

Framing a Campus

Initiative to Accelerate

Public Access to
Research Data

Why Public Access to Research Data is Important

Public access to research data is a key tenet of open scholarship, a paradigm that mod-

ernizes how to achieve transparency and collaboration in research and scholarship.

Research data sharing is strongly aligned with one of the core
missions of research institutions: to create and share new knowl-
edge and address societal problems while ensuring scholarly rigor
and compliance with federal, state, and local policies. Data trans-
parency also provides opportunities for the research, researchers,

and institution to have greater visibility.

Accelerating Discovery and Innovation

Funders and the public seek returns on their investments through
timely release of research findings, data, and other outputs. By
making the best science widely accessible as quickly as possible,
we can increase the speed at which science advances and 1s trans-
lated in ways that address scientific and societal challenges. This

Research data as defined by the
Code of Federal Regulations (2 CFR
215.36) is “the recorded factual
material commonly accepted in the
scientific community as necessary

to validate research findings, but not
any of the following: preliminary anal-
yses, drafts of scientific papers, plans
for future research, peer reviews, [or]
communications with colleagues. This
‘recorded’ material excludes physical
objects (e.g., laboratory specimens).”
Institutions may more broadly define
research data. For examples, see Rice
University’s definition and the Univer-
sity of North Georgia’s definition,

confers benefits to researchers and institutions through increased visibility, citations,

and impact associated with publicly accessible research findings'. Further, the rapid

availability of research outputs opens the potential for new collaborations that extend

a researcher’s work or introduce new threads of inquiry, increasing the opportunity

landscape for both scholars and institutions.

Increasing Rigor and Public Trust

Research institutions, funders, disciplinary communities, and the public expect schol-

arship to be rigorous and defensible. Concerns about research rigor and integrity have

1 Colavizza, G., Hrynaszkiewicz, |., Staden, I., Whitaker, K., & McGillivray, B. (2020). The citation advantage

of linking publications to research data. PLOS One, 15(4), e0230416. Available at: https:

journals.plos.org

plosone/article?id=10.1371/journal.pone.0230416
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led to waning public trust and highlighted the need to increase transparency in scholar-
ship. Federal agencies now see transparent sharing of well-documented data as central
to addressing issues of research integrity. Transparency enables others to understand the
context (goals), process (methods), and products (article, data, code, etc.), and to eval-
uate the quality, relevance, and limitations of research for the specific question being
investigated. In addition, by embedding the intent to share data and other research out-
puts in the study planning and design phase, actions to meet transparency expectations
create and reinforce a research process that increases the rigor and quality of the work.
Instituting and sustaining public access policies and practices at both the institutional
level and within disciplinary units will create more opportunities for other scientists to
examine, test, evaluate, and validate the research methods, data, and scientific findings

of research performed by their colleagues.

Meeting Compliance and Other Sponsor Requirements

An important obligation of sponsored funding is to meet privacy, confidentiality, and
cyber and national security requirements. Federal agencies and other research spon-
sors have increasingly developed specific guidance about required behaviors for data
sharing during proposal, sponsored project, and post-award phases, and compliance
monitoring is expected to follow. Research institutions that fail to systematically com-
ply with common contractual requirements will damage the capacity of their research-
ers to successfully seek funds and potentially create onerous administrative burdens
for the institution.

Accelerating Public Access to Research Data
will Require Cultural Change

Scientific research occurs in complex organizational systems. Creating sustainable
reforms to accelerate public access to research data requires rethinking institutional
structures and culture. Drawing on successful systems approaches used to transform
undergraduate teaching and learning for science, technology, engineering, and math-
ematics (STEM)?, the Guide offers strategies for public access to research data by out-
lining what academic institutions can do to change campus culture and expand sup-
porting infrastructure to promote research data sharing.

Implementing sustainable change requires individuals finding and using the cor-

rect levers for change® that will counterbalance forces that reinforce ineffective practices

2 Austin, A.E. (2011). Promoting Evidence--Based Change in Undergraduate Science Education. Paper commis-
sioned by the Board on Science Education of the National Academies National Research Council. Washington,
D.C.: The National Academies.

3 Austin, A.E. (2014). Barriers to Change in Higher Education: Taking a Systems Approach to Transforming
Undergraduate STEM Education. White paper commissioned for Coalition for Reform of Undergraduate STEM
Education. Washington, D.C.: Association of American Colleges and Universities. www.aacu.org/CRUSE
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and address the obstacles inherent in the system where research practice innovations
need to take place.

One important set of levers arises from the external ecosystem promoting pub-
lic access to research data. For example, disciplinary practice norms, federal research
agency policies and publisher requirements, the availability of community-based tools
and data repositories, and the views of university associations and disciplinary soci-
eties all influence behavior and actions within the university and represent levers or

barriers to catalyzing institutional change.

Ecosystem influencing researcher actions

Disciplinary norms & expectations
Sharing requirements

Community resources & services
Advocacy

Agencies Institutional priorities
Sponsors Research services
Compliance responsibilities

Disciplines Disciplinary culture
Societies Faculty recognition & rewards

Services

Tools RESEARCHER

Repositories

COLLEGE / DEPT
Publishers

INSTITUTION

Associations

EXTERNAL CONTENT

Adapted from Austin, 2011, Promoting evidence-based change in undergraduate education, National Research Council.
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Essential campus levers include not only top-down (senior campus leaders) and
bottom-up (faculty) reforms, but also “middle-out” reforms — facilitated by department
chairs, college deans, and other mid-level administrators. These are especially important
to fostering culture change*. As demonstrated by transformations in STEM education
initiatives, central efforts aimed at increased institutional support, adopting new policies
and procedures, and providing for additional infrastructure to support data sharing are
critical but insufficient to facilitating institutional change. Real and long-lasting change
will only occur if all levels within the institution take an interest in, and feel that they hold

a stake in, seeing such change occur.

Campus Levers for Change*

TOP DOWN ADMINISTRATION

DEPARTMENT MIDDLE OUT

BOTTOM UP FACULTY

4 Corbo, J. C., etal. January 26, 2015). “Sustainable Change: A Model for Transforming Departmental Culture
to Support STEM Education Innovation,” Physics Education Research. http://arxiv.org/abs /1412.3034
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Ultimately, institutional change to accelerate public access to research data
can only occur if research faculty inherently value and buy into the notion that mak-
ing their research data accessible is important to advancing their work as a scholar
and has value both to themselves and to advancing knowledge within their particu-
lar research field. The ease with which faculty are able to make their data accessible
can also play a significant role in the ability of faculty to ensure their research data is
accessible, vetted for quality, and well-documented so that it can be understood and
reused by others.
While not the only factor in achieving sustained cultural change, senior uni-
versity administrators are a critical ingredient and can play a key catalytic role. It is
important for the university administrator to signal from the top that the institution
values making research data accessible. Institutional administrators can help to send
such signals through steps including:
= Making public pronouncements about the value and importance of public access
to research data and articulating this goal as part of university priorities.

= Convening a cross-campus working group on public access to data consisting of
key university officials from the research and sponsored programs office, library,
office of the chief information officer, faculty, and others as deemed appropriate
to each specific institutional context.

= Developing a clear and consistent campus-wide research data :
Research data policy sets the
roles, rights, responsibilities, and
expectations for researchers and
the institution in their research data
stewardship activities. Policies are
formally adopted by the institution.

policy with clearly stated institutional expectations for data
management and sharing.
= Providing existing and new resources to build the institutional

support and infrastructure required to enable research faculty

to easily make their data publicly accessible.
= Encouraging colleges, departments, and/or units to discuss how to account for and

recognize public access to data in evaluation and assessment of faculty performance

and how to make sure that data accessibility is recognized in the university’s overall

faculty rewards structure, including annual review, promotion, and tenure.

The remainder of this Guide builds on these and other recommendations that

aim to influence researcher actions in ways that will help change the culture to promote
and recognize the importance of public access to research data.
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Making Priorities Visible
and Establishing a Plan

Accelerating public access to research data at research universities will be a continu-
ous cycle. Each campus has a unique context and starting place in supporting public
access to research data. Institutions should consider recommendations in light of their
specific challenges, evaluating which are most important, which can be scheduled for
later in the process, and which are not applicable. The process itself is not always lin-
ear, and as institutions make progress, they may find it beneficial to reflect and eval-

uate after gaining experience from a pilot or implementation phase.

Cycle to Accelerate Public Access to Research Data

Create/Update

research data policy

Design workflow for

support compliance VISION &

IMPLEMENTATION
FOUNDATION

Develop supporting
infrastructure & services

Build researcher skills & capacity Message institutional

priority & commitment
Communicate to

campus community Establish clear leadership
& committee structure

Identify resources

Survey capabilities and assets

Identify gaps
Design data sharing system

Develop implementation plan

STRATEGIES & PLANNING

Refine priorities and implementation plan based on an assessment of institutional progress and
changes in the external ecosystem.

Guide to Accelerate Public Access to Research Data 13



Establish Data Sharing as a Campus Priority

Senior leaders play an essential role in ensuring the campus culture embraces data
sharing. To ensure the success of an initiative to accelerate public access to research
data, campus administrators at the highest level must clearly articulate the impor-
tance to the institution of sharing research data and continually reinforce the institu-
tion’s priority and commitment to supporting data sharing. Visible and consistent top-
level messaging will help ensure the success of researchers in sharing their data and

campus efforts to establish a robust data sharing support system.

Initial Action
= Develop a message for the president and provost to articulate and regularly
reaffirm that the institution prioritizes and supports the open sharing of research

results, including ensuring public access to research data.

Create a Structure to Guide a Campus Initiative

and Provide Support to Ensure its Success

A campus initiative should be a priority project to develop research culture and build
a robust infrastructure to support researchers in their data stewardship activities, ulti-
mately leading to publicly accessible research data. To guide the campus initiative in
accelerating public access to research data, senior leaders should establish and sup-
port an approach for coordinating planning, implementing, and communicating the
activities of the initiative. This includes several elements: establishing who 1s responsi-
ble for managing the initiative, a cross-campus structure or coordinating committee
to develop and manage the initiative, a clear charge for the struc-
Coordinating committee refers to a
cross-campus structure or a body of
representatives from administrative
and academic units that are charged
with developing and overseeing
implementation of a plan to build or
enhance the infrastructure needed for
a researcher to successfully comply
with providing public access to their
research data. Institutions have called

such structures a task force, steering
group, advisory body, or committee.

ture, and resources to support the initiative (see pg. 1).

Just as campus efforts can falter if members of senior lead-
ership fail to consistently send the message that data sharing is a
priority, it is also essential that the roles and responsibilities of the
participating campus stakeholders are well-defined. Especially
critical 1s clearly establishing who will manage (“own”) the plan-
ning, development, and implementation process. Another import-

ant area to consider is the membership of the cross-campus coor-

dinating structure to integrate perspectives in developing and
implementing the initiative, which may take the form of one or more committees
(e.g., advisory group and committee on public access to research data, task force with
senior leader sponsors). Senior leaders should draw from administrative units that are
key to understanding, developing, and/or expanding needed services and infrastruc-
ture (e.g., representatives from the research office, research data and library services,

information technology, sponsored funding and compliance units, policy and privacy
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] \, Data Sharing Task Force and
_B  Charge at lowa State University

In October 2017, lowa State University established a Data Sharing Task Force (DSTF)
to develop a framework for implementing services and policies necessary to support
research data sharing. The sponsors of the Task Force were the Vice President for Re-
search (VPR), University Library Dean, and Chief Information Officer (CIO). It was co-
chaired by the Associate VPR, Associate Dean of the University Library, and Associate
Director of Information Technology Services. Its membership included faculty from
diverse fields; directors and/or associate directors from the Office of the CIO, Office
of Intellectual Property and Technology Transfer, Office of Research Ethics, Office of
Sponsored Programs Administration, Office of the VPR; associate dean of the Universi-
ty Library; and research counsel from the University Counsel.

The DSTF was charged with considering the actions and guidance needed to support
researchers and the institution in providing public access to research data. These con-
siderations included support for quality research practices; polices related to data shar-
ing and credit; awareness of and compliance with sponsor requirements, processes,
and workflows; and the information systems to support these processes and data shar-
ing. The members were also asked to consider researchers’ needs for proposal develop-
ment, designing and conducting a study, evaluating the data products for sharing, and
data dissemination and documentation.

The charge had expected deliverables, which included the need to pilot elements of a
data repository system. It also included goals and responsibilities of Task Force mem-
bers regarding key aspects of this pilot.

poMAIN | PiLOoT GoALS TASK FORCE MEMBERS

Policy Research data, repository Research counsel,
IT systems lead, IP lead,
AVPR for research ethics

Compliance Awareness and prevention, Research ethics and
monitoring, noncompliance sponsored programs staff

Research Understanding requirements, Faculty
practice rigor and reproducibility,
workflow and documentation

Systems and Systems (repository, master Library, IT security lead,
services record, Kuali, workflow) AVPR for research ethics

Over the following two years, the DSTF guided development of the lowa State Universi-
ty DataShare repository, research data policies, workflows, training and other resourc-
es. In 2020, the DSTF outlined the next phase of development, and Task Force’s work
was considered completed.

Full charge is here: https://www.research.iastate.edu/wp-content/uploads/2021/02
lowa-State-University-Data-Sharing-Task-Force.pdf
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offices), as well as researchers and academic units affected by research data steward-
ship requirements (e.g., faculty, department chairs, associate deans for research). It is
also important to set forth a well-delineated charge with the initiative’s goals, how the
coordinating body will interact with senior leadership and campus stakeholders, and
what they should strive to achieve. Senior leaders must also identify and align insti-
tutional resources to support the envisioning, planning, and implementation stages
required to implement and sustain meaningful actions to support researchers in meet-

ing their requirements to responsibly share their research data.

Initial Actions

= Identify existing campus organizations and structures central to the planning,
development, implementation, and governance of research data stewardship
policies and practices.

= Identify the lead unit and individual to coordinate the planning and development
process.

= Establish an inclusive, institution-wide structure with a clear charge, defined
roles and responsibilities, and accountability for measures monitoring the progress
and success of the initiative.

= Identify adequate resources to support the planning, development, and

implementation process.

Develop a Plan for an Effective Research Data Stewardship System

A well-conceived strategic goal and implementation plan is the foundation for ensuring
a successful initiative to accelerate public access to research data. Once a cross-campus
coordinating committee has been established, it can begin gathering information and
developing a plan to provide or expand campus support for research data stewardship.
A common approach in scoping the planning phase is to focus primarily on research
data underlying scholarly publications. Early in the process, the structure should engage
in information gathering activities such as: developing a broad understanding of spon-
sor requirements for making data publicly accessible; assessing current campus policies,
services, and infrastructure and what may be missing to support research data sharing;
and investigating how comparable campuses have approached building their data shar-
ing infrastructure. Ultimately, the cross-campus structure will benefit from drafting
a process workflow document outlining necessary decisions and actions by research-

ers and administrative units to help contextualize information that

Workflow represents the steps that
need to be taken in research data
stewardship as part of data sharing
and compliance with institutional
and sponsor requirements.

has been accumulated in this phase and to guide the implemen-
tation planning. The workflow document should consider what
the researcher and institution need throughout the entire research

data life cycle associated with data stewardship — e.g., submitting
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proposals, receiving awards, planning and designing the study, acquiring and process-
ing data, documenting study design and methods as well as data, evaluating data for
sensitive information and compliance, and curating and managing the data as it is made
publicly accessible. In any of these endeavors, campuses should keep in mind that a
workflow will need to be applicable across the institution, regardless of discipline or field.
With this information in hand, a strategic plan can be developed that guides implemen-
tation and assessment of the campus data-sharing initiative. The actions below provide
more detail on some of the elements that need to be considered in developing a plan and

should be reviewed as part of the planning process.

Initial Actions

= Define the scope of the research data system that needs to be considered in
information gathering and planning.

= Conduct an initial scan of the data sharing landscape, including: an assessment
of the institutional, funder, and other organizations’ requirements relating to open
data/data sharing; an inventory of existing research data policies, procedures,
services, systems, and resources in place to meet those requirements; and a gap
analysis of expertise, technical services and technology, and financial resources
required to meet those requirements.

= Develop a set of goals and a high-level workflow for research data stewardship
to serve as a guide for outlining an approach to developing or enhancing campus
infrastructure for supporting public access to research data.

= Develop a strategic plan with implementation steps, an assessment approach, and
an indication of human, technical, and financial resource needs for the project.
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PART 3

Key Implementation

Areas to Consider

Establish or Update Institutional Research Data Policy
and Related Guidelines and Procedures

A campus research data policy establishes expected roles, rights, and responsibilities
regarding data management and sharing for researchers and the institution. The pur-

pose of the policy often refers to a commitment to data sharing and research integrity

as a standard part of the research process, mandates from federal
agencies and other organizations, and sometimes a philosophical
or principle statement (such as a commitment to transparency and
open science). The body of the policy often includes statements
relating to ownership, management, and sharing of research data;
retention, archiving, and transfer of data; protecting sensitive infor-
mation; and roles and responsibilities of campus community mem-
bers (e.g., principal investigators, students, administrative offices).
As with any policy, the narrative should be concise and easy to

understand and should clearly define terminology. The narrative

Guidelines include guidance and
other resources to help researchers
or other campus members execute
their research data stewardship
activities in compliance with the
Research Data Policy.

Procedures are the processes set

by the institution to support the
researcher in making data publicly
accessible and complying with institu-
tional and sponsor requirements.

Practices are the steps researchers
take in their research data steward-

should be mindful of the variations in research data stewardship ship activities

practices across all disciplines and funder mandates and strive to
minimize administrative burden on researchers. The development of the policy should
also involve consultation with relevant stakeholders, including researchers and adminis-
trative units relevant to implementing and supporting the policy.

With a policy in hand, associated guidelines and procedures can be estab-
lished for researchers to follow in adhering to the policy and updating their research
practices. These associated guidelines and procedures can provide processes and touch
points for complying with the policy and working with offices that support research data
stewardship and research compliance. In creating these processes and touch points, coor-
dinating committees should consider the workflow diagram, especially in designing an
approach to becoming aware of data management and sharing requirements for spon-
sored funding awards and tracking researcher compliance with funder requirements for
public access to research data. Guidelines are also an opportunity to encourage a life-cy-
cle perspective for data stewardship, e.g., considering data-sharing requirements during
the planning phase of a research study; starting early on documenting goals, methods,

processes, and data; and addressing how to ensure quality in data stewardship.
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Initial Actions

= Review the institution’s policies related to research data and explore research
data policies of other institutions.

= Discuss and draft content of the policy, including roles, responsibilities,
and expected actions of individuals and organizations across the campus.

= Working with the research data workflow developed by the coordinating
committee, identify guidelines and procedures necessary to implement the
data policy (including how compliance requirements will be monitored).

= Seek feedback from campus stakeholders on drafts of policy, guidelines,
and procedures.

= Define a comprehensive strategy around awareness, compliance, and
monitoring regarding the campus research data policy.

ﬁ Model Policy Documents

Florida State University

Policy%207A-26.pdf

Rice University
https://policy.rice.edu/308

University of Minnesota

agement-and-sharing-research-data

University of North Georgia

Identify Research Data Services and Expertise for

Supporting Public Access to Research Data

The success of researchers in navigating the opportunities and risks of data sharing
rests, in part, on providing services that reduce researcher burden, improve the quality
of shared research outputs, and promote compliance with data stewardship practices.
The coordinating committee should consider what research data services are needed
to help researchers effectively execute the data stewardship workflow, comply with the
research policy, and follow guidelines and procedures for data sharing. Services that
would be helpful to researchers include: upfront planning in relation to how data will
be developed for sharing; identifying a trusted repository for data; guidance on how to
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document data with suflicient context for new users; protecting sensitive information;
reviewing of research data outputs in relation to compliance requirements from spon-
sors and other entities; and curation, documentation, and management of shared data.

Along with 1dentifying these services, it is essential to identify expertise needed
to provide knowledgeable and responsive support to faculty, staff, and students as they
follow the established policy and procedures. It is critical for campuses to recognize
that no single person or department understands or is able to implement all aspects
of research data stewardship, and that a broad array of individuals from across the
campus will need to be tapped. The needed expertise is likely to come from a range
of perspectives and disciplines — e.g., data and information science; research policy
and administration; software and information systems; and data-specific realms such
as privacy, disclosure limitation, and licensing. In addition, supporting services may
need to be staffed with individuals who are experts in specific scholarly areas or spe-
cific research approaches (e.g., human subjects) to support the unique expectations for
a given discipline or field.

Data Curation Network

The Data Curation Network (https://datacurationnetwork.org/) is a cross-institutional col-
laboration that supports public research data access. Modeled after successful library
consortia and open-source coding communities, the Data Curation Network operates as
a central platform for partner institutions to pool data curation experts. Data curators are
the “human layer” in an institution’s cyberinfrastructure; they collaborate with researchers
to ensure that data are shared without ethical, legal, and translational barriers to reuse.

The Data Curation Network expands data curation services beyond what any single insti-
tution might offer alone. By building a bridge between institutions grappling with similar
research data challenges, the network is a catalyst for sharing best practices, workflows,
and resources with the broader data stewardship community. Working groups tackle a
wide range of topics, including:

campus advocacy and outreach on data services

data curation education

special interest groups on big data and human subjects data

diversity, equity, inclusion, accessibility (DEIA) in data curation work

writing “data curation primers,” resources on how to curate specific file formats (e.g.,

geodatabases, neuroimaging files, and confocal microscopy) and specialized topics

(e.g., human subjects, oral histories).

Some research data services will require technical infrastructure to be established
or updated. Some examples of the types of infrastructure likely to be needed include:
systems to create, update, and manage research data management and sharing plans
for proposal submissions and compliance monitoring once an award has been made; an
institutional repository or storage approach for making data and associated research
outputs publicly accessible; the capacity to obtain persistent identifiers (e.g., ORCID,
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ROR, DOIs) for people, organizations, data, and other entities to enable digital tagging
of objects and promote FAIR data systems (FAIR data are findable, accessible, interop-
erable, and reusable). Campuses may opt to develop at least some of these systems inter-
nally, or may consider leveraging external resources, e.g., in developing partnerships

with other institutions and organizations to share resources and capabilities.

2\
@ Five Recommended Persistent Identifiers

The Association of Research Libraries, the California Digital Library, APLU, and AAU released

a report, Implementing Effective Data Practices: Stakeholder Recommendations for Collab-

orative Research Support, in 2020 with recommendations for data practices supporting an

open research ecosystem. The report identified five core Persistent Identifiers (PIDs) that

are fundamental and foundational to an open data ecosystem. Using these PIDs will ensure

that basic metadata about research is standardized, networked, and discoverable in scholarly

infrastructure:

1. Digital object identifiers (DOIls) to identify research data, as well as publications and
other outputs

2. Open Researcher and Contributor (ORCID) IDs to identify researchers

3. Research Organization Registry (ROR) IDs to identify research organization affiliations

4. Crossref Funder Registry IDs to identifier research funders

5. Crossref Grant IDs to identify grants and other types of research awards

Initial Actions

= Utilize the high-level research data stewardship workflow to identify services, tech-
nical infrastructure, and expertise needed to support researchers in data sharing.

= Evaluate how other institutions have organized their services and infrastructure
and what expertise they provide in promoting and implementing effective data
stewardship practices.

= Develop a multiyear plan to establish or update research data services.

= Create a centralized web-based portal for data sharing that will link users to
the various campus services and systems, as well as useful external resources.

= Evaluate institutional memberships with services that support persistent
identifiers, data citation, and other elements of the public access data system
(e.g., ORCID, DataCite, Crossref).

= Explore the potential to work with external partners to share technical resources
and associated costs.
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Identify Costs and Resources to Address Them

Identifying, examining, and securing the financial resources necessary to support the
services, staffing, and technology necessary for open scholarship is essential to effec-
tive implementation of research data stewardship practices. A thorough examination
of the costs involved in campus-wide research data stewardship is critical to successful
implementation. While it can be difficult to broach the topic of funding, each campus
will need to determine the initial and annual, sustaining investments required to suc-
cessfully implement research data stewardship systems and services outlined in the pre-
vious section. A number of resources and templates exist that could provide guidance
to campuses developing research data stewardship cost models. Part of the solution to
financial support lies in reducing costs. For example, institutions may develop fee-for-
service structures for campus research data services that enable researchers to appro-
priately budget and charge their sponsored awards for data management and sharing
costs. Alternatively, many scholarly fields have established repositories that could be lev-
eraged to reduce campus storage costs. Institutions may explore other creative models
to fund these initiatives, such as agency and nonprofit grant programs that support pilot
tests or infrastructure development, or further reducing costs through shared hosting of

services with other organizations.

w Guidance on Costs

The National Institute of Standards and Technology (NIST) has released a Research Data
Framework (RDaF) that has both a research data ecosystem and data lifecycle approach.
The RDaF core in Appendix E can provide insight to campuses trying to estimate where
costs might be accrued.

Kaiser, D. L., & Hanisch, R. J. (2021). Research Data Framework (RDaF): Motivation, Devel-
opment, and a Preliminary Framework Core. Available at https://nvipubs.nist.gov/nistpubs

SpecialPublications/NIST.SP.1500-18.pdf.

Life Cycle Decisions for Biomedical Data: The Challenge of Forecasting Costs provides a
framework for cost-effective decision making for biomedical research data preservation,
discoverability, and use. The appendices include salary ranges for relevant jobs for the
data life cycle (Appendix C), soft costs for digital preservation (Appendix D), and a tem-
plate to map cost drivers (Appendix E).

National Academies of Sciences, Engineering, and Medicine. (2020). Life-Cycle Decisions
for Biomedical Data: The Challenge of Forecasting Costs. Available at https://www.nation-
alacademies.org/our-work/forecasting-costs-for-preservin i
cess-to-biomedical-data
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Initial Actions

= Develop a multiyear budget for the staff and infrastructure necessary to implement
effective research data stewardship practices across the institution.

= Encourage researchers to include research data curation and storage costs in their
research budgets whenever allowed by research sponsors.

= Develop pilot efforts to better estimate the component costs of effective research
data stewardship programs.

= Encourage researchers to use domain repositories associated with fields of study
or organizations to reduce institutional costs.

= Explore potential consortia approaches to research data storage and management

as ways to control costs.

Build Capacity and Skills for Good Research Data Stewardship Practice

Building the capacity and skills among faculty, graduate students, and other research-
ers 1s a critical element to successfully implementing research data stewardship prac-
tices and procedures. The work put into developing services and infrastructure can be
leveraged by experts creating a robust professional development program. Approaches
may range from workshops that discuss research data stewardship for the full data life
cycle to short courses on key software tools (e.g., GitHub, Jupyter notebooks) to writ-
ten or video content that explains how to execute a specific task (e.g., obtain a persistent
identifier). Services should also have some capacity for consulting directly with depart-
ments, research groups, or individuals, ideally with the ability to discuss research prac-
tices in a specific field of scholarship. Another option is to include data stewardship as a
topic in responsible conduct of research curriculum or research methods coursework for
a specific discipline. In addition, awareness of support and training can be built through
a communications program and training outreach that targets researchers of all types,
including immediate touch points with new faculty, students, and staff, as well as other
regular email or newsletter updates to campus researchers. In addition, external orga-

nizations frequently host workshops that could be made known to campus researchers.
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Cornell University-
Research Data Management Service Group
Comprehensive Data Management

1 J Planning & Consultation Services

The Research Data Management Service Group (RDMSG) is a collaborative, campus-wide
organization that links Cornell University faculty, staff, and students with data management
services to meet their research needs. The RDMSG'’s broad range of science, policy, data,
and information technology experts provide timely and professional assistance for the cre-
ation and implementation of data management plans (DMPs), and help researchers find
specialized data management services they require at any stage of the research process.

As a virtual organization, the RDMSG is composed of a management group, a consul-
tant group, and implementation teams. The management group includes a body of de-
cision-making administrators from campus service providers such as the Center for Ad-
vanced Computing, the Cornell University Library, Cornell Center for Social Sciences, and
central IT, other stakeholders (e.g., chief information officers from the Ithaca and Weill
campuses), and a staff coordinator. The RDMSG consultant group consists of science,
GIS, social science, digital humanities, metadata, and medical librarians, scholarly com-
munication experts, a senior policy advisor, and other campus service provider staff data
experts. Implementation teams conduct assessments, provide outreach and training, and
initiate new projects. RDMSG is sponsored by the Cornell Office of the Vice President for
Research and Innovation, the University Librarian, and the Cornell IT Chief Information
Officer, and is guided by a faculty advisory board.

Consultants

RDMSG consultants are available to meet with researchers upon request to assist with a
wide range of data needs, including DMP proposal preparation, finding data, evaluating
and selecting data storage tools, analyzing data, creating metadata, sharing and pub-
lishing, and more. The RDMSG encourages best practices in data management, includ-
ing those that promote sharing, reuse, and preservation of research data following FAIR
principles, while respecting the concerns and practical constraints researchers face. The
consultants bring diverse backgrounds and expertise, share information with each other
to provide the best possible service, and collectively treat information in grant proposals
as confidential.

Outreach and Training

Complementing their strong web presence, RDMSG members offer guidance and instruc-
tion on various aspects of research data management, such as preparing data manage-
ment plans, privacy, data publication, metadata and documentation, data cleaning and
analysis, and best practices for data management. Training occurs throughout the year as
workshops, information sessions, customized small group sessions, and as course-related
instruction or one-on-one interactions.

RESEARCH DATA MANAG EMENT SERVICE GROUP

& R RDMSG
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Initial Actions

= Develop consensus of research data stewardship training priorities and goals,
and outline a plan with roles and responsibilities to support research data
stewardship education and training.

= Identify specific opportunities to educate and inform faculty/researchers —
especially Early Career scholars — of the research data policy and the importance
of effective research data stewardship practices. Such opportunities could
include the hiring/onboarding process, department-level seminars, workshops,
information sessions, and other professional training opportunities.

= Identify research data stewardship education and training opportunities
for graduate and undergraduate students, such as Responsible Conduct of
Research modules.

= Develop case studies, using campus-based examples, highlighting exemplary
research data stewardship practices, including descriptions of the outcomes/
benefits of the practices employed.

Build Support for Embracing the Research Data Policy

and Research Data Sharing

A significant challenge to successful implementation of a campus initiative to support
public access to research data i1s building awareness and support among faculty and other
researchers for the necessity and benefits of practicing effective research data steward-
ship. Besides the importance of messaging from the president and Provost, a campus-wide
communications strategy should be considered. Communications should emphasize how
the systems, services, training, and support being established across the institution are
designed to enable researcher success in sharing data while minimizing burdens and
otherwise making the adoption of new research data stewardship practices as seam-
less as possible. Messaging should also emphasize how effective research data steward-
ship practices and procedures can contribute to research integrity and scholarly excel-
lence, increase the value and visibility of one’s research, make scientific collaboration
easier, and provide a return on the public’s investment in research funding. Institutions
should seek opportunities to engage with faculty, students, and other researchers within
individual research groups, centers, or institutes, as well as within departments, schools,
and disciplines. In addition, as part of resetting the culture, administrators may consider
local discussions within departments to gather ideas on how incentives, recognition, and
rewards can be aligned to support public access to research data.

Guide to Accelerate Public Access to Research Data 26



University of Illinois Urbana-Champaign
Data Nudge: A Monthly Reminder
to Manage Your Data

The Data Nudge is a succinct, topic-focused monthly email to help “nudge” researchers
towards better data practices. It is created by the Research Data Service (RDS) in the
University Library but taps experts across campus to ensure accurate and high-quality
content. For example, while creating Data Nudge content, the RDS staff will contact IT,
IRB, or other professionals on campus to vet materials to ensure accuracy and consistency
with university policies and best practices.

Begun in 2017, the open rates average 52% per month and has never dipped below 40%,
which is more than 2 times the industry standard for higher education. The current 400+
subscribers include individuals from all career stages and domains--faculty, staff, postdocs,
graduate students, and undergrads representing 13 of the University’s 16 colleges--as well
as others from other U of | research institutions and administrative units. The Data Nudge
often receives spontaneous positive feedback about its content, clarity, and relevance, even
from outside the U of |, from both other universities and even government organizations.

Some topics are U of I-specific (e.g., local storage options) but others are universal, such as
data analysis, data cleaning, data destruction, data loss, data sharing, and data visualization.
Although the target audience is researchers at the U of |, anyone can sign up, and the con-
tent is freely open to anyone to use directly or adapt for their campuses under a CC-BY li-
cense. View past Data Nudges and subscribe to the Data Nudge: http:/go.illinois.edu/nudge

DATA NUDGE

A monthly reminder to manage your data

Compression is not only helpful when sharing large files, but also makes it easier to work with
collections of files as a single compressed bundle.

There are many compression tools and software options. This Data Nudge presents four common
compressed (zipped) file formats that are widely used in research.

4 common compressed/zipped/grouped file formats used in research
ZIP (.zip): The most commonly used compressed format.
I, Highest compression speed but lowest compression ratio

I, Built in to Windows machines
I, Common on Linux/Posix systems

Monthly data management
tips & reminders
from Research Data Service

E RESEARCH
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Initial Actions

Create a research data stewardship communications and marketing plan with
materials to support that plan.

Develop a narrative to explain how data stewardship services and systems can
be leveraged to enhance researcher success and reduce researcher burdens.
Identify research data stewardship “champions” to share “success stories” that
support institutional data sharing goals and would have a positive impact on
faculty/researchers. Champions could be on-campus or off-campus leaders in
specific disciplines, or meet other criteria.

Identify or create opportunities to recognize and celebrate exemplary research
data stewardship practices newly adopted by faculty and other researchers, such
as awards.

Encourage colleges, departments, and/or units to discuss how to account for

and recognize public access to data in evaluation and assessment of faculty

performance and ensure data accessibility is recognized in the university’s overall

faculty rewards structure, including annual review, promotion, and tenure.
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Conclusion

Ensuring public access to research data is fundamental to the role of research univer-
sities and their function in creating and disseminating new knowledge for societal and
economic impact. The Guide provides universities with strategies and approaches to
address the cultural and structural barriers that often hinder efforts to create robust
systems for ensuring effective public access to high quality research data. In con-
clusion, we encourage universities to consider the following essential questions. By
reflecting on these essential questions, institutions can engage in thoughtful discus-
sions and assess progress toward establishing data sharing as an institutional priority

and improve public access to research data.
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PART 4
Essential Questions
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PART 4

Essential Questions

The following set of questions aligns with the recommendations in the Guide and draws
primarily from the experience of the Association of American Universities and the
Association of Public and Land-grant Universities in engaging research universities in a
series of grant-funded efforts aimed at understanding the critical levers to build support

for research data policies, sharing, and stewardship.

1.  What messaging would be most helpful for the president and provost to
articulate about the priority and rationale for the public access to research data?
How does this messaging align with the institutional mission and priorities?

To whom and at what venues would these messages have the most impact? In
what ways does this message need to be targeted at specific key constituencies?
Which other institutional leaders might be helpful in sharing this message with

key constituents?

2. Does the coordinating committee include the various campus communities
critical to successful data stewardship that can help drive the planning,
development, implementation, and assessment and iteration of research data
stewardship policies and practices? Who or what expertise might be missing

(e.g., different disciplinary perspectives)?

3. What elements are needed in the coordinating committee’s charge to help ensure
success? Does it need to address actionable milestones, expected deliverables,
indicators of success, responsible parties, a plan for reflection and iteration, and

a plan for sharing the work of the committee with campus stakeholders?

4. Does the charge to the committee need to encompass the whole research life
cycle, or begin at the point where data is ready to be deposited, or at some
intermediate point? Has the institution developed a “research data workflow”
that could serve as the basis for developing its research data policies, supporting
systems, and practices?

5. Is the committee adequately resourced to do this work? Does it have dedicated
staff time and capabilities to help project-manage the work of the committee?
What internal and external sources of funding can be leveraged to implement

components of the project?
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10.

11.

12.

In what ways might the coordinating committee design a collaborative and
inclusive process to gather input for developing or reviewing a draft data
policy? How are other institutions approaching their research data policy?
Which approaches are most applicable, and how can they be adapted to the
institution’s context to develop an initial policy draft?

Has the institution identified, marshalled and, if necessary, built the
appropriate technological resources to make it as easy as possible for faculty,
staff, and students to follow the data management practices and procedures
being established? If not, what is needed? Which constituents are best served by
the currently available resources? Which constituents are not well served? What

1s your evidence?

In what ways might the institution leverage external resources (e.g., discipline-
based or other external repositories), as well as partnerships with other
institutions, government agencies, non-profit and for-profit providers, and

consortia to share resources and capabilities?

How might the institution gain a clearer understanding of the costs of the staff
and infrastructure necessary to implement effective research data stewardship
policies and practices across the institution? For example, are there any campus
pilots that track the component costs of an effective research data stewardship
program, including post-grant storage and curation costs? How will the

institution cover ongoing costs?

What guidance do researchers need to estimate costs to be covered in
their sponsored funding proposals? Who else must be involved in helping

set these estimates?

What are the data stewardship training priorities and goals of the institution
and/or the departments? Have departments been consulted for discipline-

specific training opportunities?

What can departments and/or the institution do to help educate faculty, staff,
and students about its data stewardship policies and practices and how to meet
those expectations? Have targets been set (e.g., required of all active grantees)?

Is there consensus on what a quality curriculum would entail?
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13.

14.

15.

16.

17.

Has the institution developed a data stewardship communications and
marketing plan that addresses all campus communities affected by the
institution’s research data stewardship policies and practices? How might
the coordinating committee identify and engage allies or champions both

to advise and carry the message within the communication plan?

In what ways does the institution recognize and/or reward students,
staff, and faculty who use excellent data stewardship practices? How might

these be expanded?

Does the institution track metrics related to data sharing (e.g., number of data
sets shared, reuse of data sets) that might inform a reward/recognition system?
If so, are they used and how?

How will the institution assess whether data stewardship practices are

being adopted by researchers, staff, and faculty? Are there opportunities

to collect other relevant data (e.g., actual costs for research projects, feedback
from stakeholders) that can help the institution make data-informed decisions

and inform a continuous improvement process?

How is the institution addressing the need for culture change? Has the
institution developed an approach to convening departmental conversations
around sharing data and other research outputs, and how these can be included
in performance assessments? Have well-respected faculty who engage in
sharing data and open science/scholarship been identified for sharing success
stories? Have awards that recognize data sharing and other open research
practices been developed to signal the value the institution places on making

research outputs publicly accessible?
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