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ABSTRACT

Data management and curation is a new challenge with the
emerging trend of data-dependent scholarly research. Due
to the lack of common standards and best practices, current
data management and curation practices have been varied.
This poster presents a project that examines the common
practices of data management and curation that helps
understand the scope of and factors behind such variations.
The sample of this study consists of 171 unique data
repositories created by 164 institutions from 95 countries
worldwide. The preliminary results indicate that data
management and curation is a global issue. Currently,
academic institutions and government agencies are the
leading force in contributing and sharing data. Data
repositories are used for various purposes with international
repository and learning resources being the most common
use cases. Additionally, system functions used to manage
data repositories vary to a great extent with statistics and
OAI harvesting being the most common ones.

Keywords
Data management, data curation, institutional repository,
DSpace.

INTRODUCTION

Scholarly research has seen a new paradigm characterized
by the massive scale of data creation and accumulation, as
well as scientific discovery based on intensive data (Hey,
Tansley, & Tolle, 2009; Jahnke, Asher, Keralis, 2012).
Major funding agencies such as National Science
Foundation (NSF) have imposed requirements for data
sharing and management plan for funded projects. As a
response to the challenge for research and scholarship,
more institutions and libraries have started implementing
data management and curation programs. However, as
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noted in the Council on Library and Information Resources
report The Problem of Data, there has been a lack of
common standards and best practices to meet the challenge
of data management and curation (Jahnke, Asher, Keralis,
2012).

Current data management and curation practices have been
varied. There is a need for understanding the scope of and
factors behind the variations in practice. The aim of this
research is to examine the common practices of data
management and curation using DSpace. DSpace was
chosen for several considerations: 1) it has the largest
digital repository user community and developers
worldwide; 2) it is free open source software; 3) it was
initially developed by and for academic institutions and
now is most commonly used by research libraries to
manage digital contents; and 4) it is completely
customizable to meet needs of individual institutions and
repositories (DSpace, 2015).

LITERATURE REVIEW

Related Background

Joyce (2012) described the development of “digital
curation” and “cyberinfrastructure” since the end of the 20"
century and discussed how government agencies and
research communities have embraced the concepts with
funding and research activities. Some of those key
achievements are the required data management plans by
NSF and the Institute of Museum and Library Services
(IMLS); IMLS” A Framework of Guidance for Building
Good Digital Collections; interoperable standards (e.g.,
Open Archive Initiative Protocol for Metadata Harvesting,
OAI-PMH); and institutional repository systems (e.g.,
Purdue University Research Repository, PURR).

Major funding agencies now require data sharing and
management plan for funded projects. For example,
beginning January 18, 2011, National Science Foundation
(NSF) required all grant proposals to include a two-page
“Data Management Plan.” Other U.S. federal funding
agencies such as National Institutes of Health (NIH) and
National Aeronautics and Space Administration (NASA)
also implemented similar requirements.



Standard Development

Academic libraries and librarians have been identified as
curatorial liaisons on campus in the data curation movement
due to their long-standing history, credentials and
commitments (Fox, 2013; Heidorn, 2011; Lyon, 2012;
Schubert, Shorish, Frankel, & Giles, 2013). As a result,
several metadata standards for data management and
curation have been developed to manage massive large-
scale data sets (Ogier, Hall, Bailey, & Stovall, 2014;
Weber, Palmer, & Chao, 2012).

Weber, Palmer and Chao (2012) emphasized the
importance of discipline-specific data practice and data
privacy and ownership policies in developing interoperable
standards. Lyon (2012) proposed a research data
management (RDM) model in the UK environment. Ogier,
Hall, Bailey and Stovall (2014) applied the Data Asset
Framework (DAF) methodology to audit and evaluate the
electronic resources data at the Virginia Tech Libraries.
Currently many data curation standards are still under
development.

System Implementation

Initially, many academic libraries used institutional
repository (IR) systems as their research data management
systems. MIT’s DSpace is a popular IR system adopted by
global institutions. Tansley et al. (2003) summarized
DSpace’s initial functions as a data model, metadata, e-
people, authorization, ingesting, workflow, CNRI Handle
system, search and browsing, Open Archives Initiative
Protocol for Metadata Harvesting (OAI-PMH),
subscription, and Web user interface. Baudoin and
Branschofsky (2004) noted that implementation of DSpace
changed how MIT researchers think about the lifecycle of
scholarly research and the operating definitions of units of
the scholarly enterprise. Additionally, DSpace is
increasingly seen as an active player in developing
technical infrastructure at MIT.

Higher education institutions, research centers, and
government agencies have adopted DSpace. From its initial
success, DSpace has grown into a worldwide community.
For example, Chen and Hsiang (2009) used DSpace to
implement The National Taiwan University Repository
(NTUR) with several modifications of its functional
modules to fulfill the requirements of Chinese users. The
content acquisition of NTUR was carried out by a
machine-aided manual  approach, which  quickly
accumulates the volume of registered digital objects in
NTUR.

With the active and continued contributions from its user
communities, DSpace has been expanded with growing
functions. For example, the Texas Digital Library team
introduced Manakin for specialized user interfaces (Philips,
Green, Maslov, Mikeal, & Leggett, 2007), added a
customized workflow management system and Open
Archives Initiative Object Reuse and Exchange (OAI-ORE)

(Mikeal et al., 2009; Maslov et al., 2010; Lagoze et al.
(2012); and created a Web 2.0-based interface for a map
collection (Maslov, Mikeal, Weimer, & Leggett, 2009) to
the DSpace system. Semantics is another emerging
development area in DSpace functions that aims to facilitate
more efficient search processes among DSpace members
and their collections (Kruk & McDaniel, 2009; Usman &
Khan, 2012; Cherukodan, Kumar, & Kabir, 2013).
Additionally, Cherukodan, Kumar, and Kabir (2013)
applied Google Analytics to evaluate the distribution of the
digital items and usage of an academic DL implemented by
DSpace.

Some research extensive universities opt to develop their
home-grown  repository  systems. Rolando, Doty,
Hagenmaier, Valk, and Parham (2013) presented an internal
study on research data assessment at Georgia Institute of
Technology and recommended to develop a research data
repository to support data management. On the other side,
Purdue University developed its own research repository,
PURR, for its faculty, students and staff (Matthews & Witt,
2013). Purdue researchers use PURR, a web-based platform
powered by HUBzero, to share data and collaborate on
research online.

Research Gap

In recent years, there have been active exploration and
development on the design and implementation of data
management repository systems to meet the needs of data
intense scientific research and discovery. Because of the
evolving nature of this new trend, related standards and
practices are still being developed. There is a need to
survey and understand current data management and
curation practices. This research was designed to fill this

gap.

RESEARCH QUESTIONS

¢ RQ1: What types of institutions currently have data
repositories?

e RQ2: What do institutions use their data repositories
for in terms of use cases?

e RQ3: What are the most adopted system functions that
are commonly used for data repositories?

METHODOLOGY

The data about DSpace data repositories were collected
from the DSpace User Registry
(http://reqistry.duraspace.org/registry/dspace) during

November 2014 to January 2015. A total of 205 repositories
in the registry designated “data sets” as their file type or
content type, among which 34 designated “data sets” as
both their file type and content type while 171 only
designated “data sets” as their file type. This sample
represents 171 unique repositories created by 164
institutions from 95 countries worldwide, with Turkey,
United States, India, and United Kingdom being the top


http://registry.duraspace.org/registry/dspace

four countries with at least 10 data repositories. This sample
also reflects the global nature of data management and
curation issues. Table 1 summarizes the most representative
countries in the sample.

use case instances are reported for the 171 data repositories.
Data repositories are most commonly used as institutional
repositories (69% of the data repositories), learning
resources (33%), subject repositories (25%), and image
repositories (22%).

Type of Institution Repository count | Percent
Academic 119 70%
Government 17 10%
Nonprofit 10 6%
Personal 6 4%
Research Center 6 4%
Commercial 5 3%
Archive / Public Library 3 2%
Consortium 2 1%
Medical Center / Hospital 2 1%
Other 1 1%
Total 171 100%

Table 2. Data repositories and institution types (N=171).

# of Data sets
Country repositories Percent
1. Turkey 18 11%
1. United States 18 11%
3. India 16 10%
4. United Kingdom 10 6%
5. Brazil 6 4%
5. Taiwan 6 4%
7. Canada 5 3%
7. Colombia 5 3%
7. Sri Lanka 5 3%
7. Vietham 5 3%
11. Germany 4 2%
11. Greece 4 2%
11. Kenya 4 2%
14. France 3 2%
14. Indonesia 3 2%
14. Mexico 3 2%
14. Spain 3 2%
14. Ukraine 3 2%

Table 1. Most representative countries with data sets
repositories in DSpace (N=171).

The following data elements were collected for each of the
repositories and the data were processed using Microsoft
Access and SPSS for analysis:

institution affiliation,

institution type,

country,

use case type(s),

content type(s) in the repository,

file type(s) in the repository, and,

system implementation integrations/customizations.

FINDINGS

RQ1: What types of institutions currently have data
repositories?

As shown in Table 2, 70% of the data set repositories are
affiliated with academic institutions, about 10% affiliated
with government, and 6% with nonprofit organizations.
This result echoes the research needs and funding
requirements for data management and curation for
academic communities.

RQ2: What do institutions use their data repositories for
in terms of use cases?

A repository may be used for multiple purposes as indicated
in its use case in the registry. In this sample, a total of 354

Use Case Repository count | % used
Institutional Repository 118 69%
Learning Resources 56 33%
Subject Repository 42 25%
Image Repository 38 22%
Audio/Video Repository 31 18%
Government
Records/Reports 23 13%
Museum/Cultural Heritage 21 12%
Federated
Repositories/Networked
Instances 14 8%
Other 11 6%

Table 3. Data repositories and use cases (N=171).

RQ3: What are the most adopted system functions that
are commonly used for data repositories?

Among the 32 unique DSpace system functions available,
the most commonly used ones for data repositories are
summarized in Table 4. The most used function is statistics
(35%), which tracks repository usage and repository visits.
The next most commonly used function is OAI Harvester
Plugin (23%) that facilitates data sets harvesting and
sharing across systems. The next two (tied for the third)
most popular functions are Google Analytics Tracking
Code (19%) and Manakin Themes (19%). It is interesting to
note that although Google Analytics Tracking Code is a
relatively new feature compared to other ones, it gains
popularity for data repositories for evaluating the
distribution of the digital items and usage. The other
popular functions that make the top ten are adopted by at
least 10% of the repositories in registry include Dublin
Core Meta Toolkit, Language Packs, Google Indexing,
Creative Commons Open URL, Websites, and Embargo.




Integration and Customization Count | % used
1. Statistics 60 35%
2. OAl Harvester Plugin for Dspace 40 23%
3. Google Analytics Tracking Code 33 19%
3. Manakin Themes 33 19%
5. Dublin Core Meta Toolkit 31 18%
5. Language Packs 31 18%
7. Google Indexing of DSpace
Instances 26 15%
8. Creative Commons Open URL 20 12%
9. Websites 18 11%
10. Embargo 17 10%

Table 4. Data repositories and most commonly used
system functions used (N=171).

DISCUSSION AND CONCLUSIONS

The preliminary results of this study show that data
management and curation is an issue shared globally.
Previous research revealed that about 21% of the digital
repositories are for data sets (Chen & Zhang, 2014), this
study shows that academic institutions and government
agencies are taking a lead in making their data repositories
available. Due to lack of standards, current practices of data
management and curation vary significantly by institutions,
use cases, and system functions in implementations. Further
data analysis is underway to examine the factors behind
such variations. The results will help institutions make
informed decisions as they create their data repositories
based on their institutional needs while learning from their
peers. The results will also facilitate the development of
related standards and best practices in the context of
institutional needs, purpose of data repositories, and system
functions.
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