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Developing a M etadata Best Practices M odel:
The Experience of the Colorado State University Libraries

I ntroduction

Digitization of local resources is on the rise, anelating metadata for these digital projects is an
ever-increasing task in academic libraries. Thaviéigis certainly nothing new at the Colorado
State University (CSU) Libraries, which has beegaged in digitization for more than fifteen
years. Indeed, because of this long involvemernt suich projects, contributing librarians grew
weary of starting each project from scratch wharaihe to metadata decisions. The formation of
a Metadata Best Practices Task Force in 2007 |dtetdevelopment of recommendations for
local metadata best practices as well as a datiamicy to be used as the basis for the metadata
portion of all present and future digitization pcis at the CSU Libraries.

This article will discuss the steps the MetadatatBeactices Task Force took in formulating
local best practices as well as a data dictiorfaeyelopment of such seemingly basic documents
does not put the CSU Libraries at the forefrondigftal projects; other institutions’ best

practices documents and data dictionaries wereuttedsfor local needs. However, in the Task
Force’s research of related issues, no articles feemd that laid out steps taken, gave
recommendations, or dispensed advice by institatibat had accomplished what the CSU
Libraries also sought to accomplish. While sompstescribed here may be unique to the CSU
Libraries, other institutions can learn from theemll process.

The description of the process the Task Force isspaeceded by a literature review of
metadata-related articles and some backgrounced€8U Libraries’ various digital projects.
The article concludes with a look at the next stepsTask Force will take to further implement,
evaluate, and maintain the data dictionary in titerest of sustaining a coordinated metadata
management approach.

Literature Review

An extensive body of literature on metadata corsgsegtandards, project applications, and
metadata issues has been published. Two recetleanirovide a content analysis or survey of
literature on metadata articles. Dalton (2004/2006ks at interdisciplinary projects which used
a combination of Dublin Core and other metadat@ises. She provides an annotated
bibliography of scholarly articles published betw&®00 and 2005 about selected projects.
Lopatin (2006) writes a survey of literature orrdity digitization projects. She includes a
section about articles which describe the creamhuse of different types of metadata as well
as articles which give information about metadateemes such as the Metadata Object
Description Schema (MODS) and the Metadata EncaaimyTransmission Standard (METS).

For this article, the literature review will focos a selected segment of content regarding
institutional metadata projects similar to CSU’sl aelated examples in the three categories of
project-specific metadata approaches and implertienfanetadata assessment, maintenance,
and preservation; and metadata sharing.
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Pr oj ect-specific metadata approaches and implementation

There are many articles about metadata approastes of which led to consortial best
practices and successful implementation of digitajects. One of two such early articles was
Bishoff and Meagher (2004) who discussed a staewdigitization experience and the process
of building a heritage collection for Colorado. Wamn the Colorado Digitization Project began
in 1998. Cherry (2004) detailed the developmemi@fth Carolina Exploring Cultural Heritage
Online (NC ECHO). As an early statewide digitizatjgroject, NC ECHO has stressed creation
of metadata standards and best practices.

Another early adopter of metadata standardizatinoss projects was OhioLINK’s Databases
Management and Standards Committee Metadata Task,Rohich led to the OhioLINK

Digital Media Center Metadata Application ProfiRevelopment of this profile was discussed
by Hicks, Perkins, and Maurer (2007). The finalbmemendations of the task force and lessons
learned make this article essential reading.

Guerard and Chandler (2006) extensively documehie®nline Archive of California Working
Group’s procedures and implementation of guidelanesd best practices for California cultural
collections. Goldsmith and Knudson (2006) descritbedprocess of selecting a metadata
standard for use in the Los Alamos National LalmsaResearch Library’s digital object
repository, which holds full-text records and coexptligital objects. Their article discusses data
type handling and compares standards. Lourdi, Rapdbrou, and Nikolaidou (2007) discussed
the multi-layer metadata model needed for the tianan materials in their Greek folklore
collections at University of Athens.

Ma (2006) provided the metadata implementationsstepdigital projects at the Pennsylvania

State University Libraries. She also emphasizeddwszl for working together as an

organization. Ma wrote:
Collaboration brings diverse staff expertise togetind is the key to metadata
implementation. The proposed metadata workflow oabe realized without the
collaboration with all stakeholders. This collaltara is ongoing during the process.
Catalogers must learn new standards, certainlyalsotmust apply much of their
longstanding knowledge and many skills in new ameresting ways. Subject librarians
must understand both the possibilities for userises presented by these new metadata
schemes and the resulting consequences if theyoauesed. (p. 14)

A coordinated metadata management approach, fiegtannatrix organizational structure, is

favored, and Ma stated that metadata projects hdreh active and ongoing maintenance.

M etadata assessment, maintenance, and preservation

Issues and models surrounding metadata continget in number and complexity.
Foulonneau (2007) discussed information redundanoyss digital collections. She stressed the
need for detailed and complete information as aglihe importance of metadata
contextualization. For example, she wrote:

Similar metadata records may be effectively redahétar many purposes (e.qg.,

retrieval). If records were created for every senghge of a digitized book, then the
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difference between two metadata records from tiliection might be only a URL
(Identifier field) and a page numbddéscription field in this case). The metadata
properties used are identical, the length of megadalues is similar and metadata values
are different. Th®escription property value only differs in a single charagtee page
number). Our hypothesis was that the presenceobf Smilar records could have an
impact on retrieval and selection of records indbetext of a digital library system built
on top of a large aggregation. (p. 742)

Stvilia and Gasser (2008) included a literatureenewon information value and cost models of
metadata. They also discussed value-based metpatity assessment. They suggested that
creating metadata and establishing models andob&stices are not enough; added to that is a
need for further maintenance. LeBlanc and Kurtt08®utlined workflow models for ongoing
metadata maintenance.

A key step in metadata development was the creati@d03 of the PREMIS (PREservation
Metadata: Implementation Strategies) Working Graupinternational working group charged
with developing a core set of metadata elementditptal preservation. Caplan and Guenther
(2005) described the evolution of the group andcthrginuing work toward developing a final
report.

M etadata sharing

One of the benefits to online digital collectiossnorldwide access to their information and
content. Creating quality metadata can be resanteasive but worth the investment if it is
easily available for sharing or harvesting. Sharabétadata should be useful and valuable
outside the local context. The Open Archives Ihit&(OAI) Protocol provides transferability

for metadata. Medeiros (2006), Shreeves, Riley,Mitelvicz (2006), and Elings and Waibel
(2007) all described the importance of metadatarshand discussed issues with metadata
aggregation. Simeoni, Yakici, Neely, and CrestafDg) focused on a content-based distributed
information retrieval approach which, they statedcupies middle ground between content
crawling and distributed retrieval” (p. 12).

As the literature mentioned above outlines, metataa critical component in digital projects,
and many universities and organizations are impheimg digital projects with metadata schema.
Like many of these other institutions, the CSU Maeta Best Practices Task Force aimed to
implement a coordinated metadata management agpfoaa central digital repository.

Background

Colorado State University is a land-grant inst@atwith a current enrollment near 25,000. The
CSU Libraries is an Association of Research Lilesinstitution with more than 2 million

books, more than 30,000 electronic resources, ustdyer 100 faculty and staff. Digital projects
at the Libraries have evolved for more than fiftgears, during which nine collections of nearly
4,000 digital objects have been created and mamissible onliné.Metadata has been an
essential component of the projects from the beggfor the following reasons:
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* Metadata is indispensable in terms of enhancingBesccuracy, aiding evaluation of a
particular resource, and facilitating search engiaeresting of digital resources;

» For non-textual materials such as images, metaslassential for retrieval; and

* Many digital asset management systems allow féudak searching, which would not be
possible without structured metadata.

Reviewing two projects key to the evolution of nuetta application at the CSU Libraries will
help illustrate the arrival at the formation of tletadata Best Practices Task Force. The
International Poster Collection was the first digjtroject at the CSU Libraries and remains
ongoing. The project began in 1991 as a collabamdietween the Libraries and the CSU
Department of Art, which holds the Colorado Intéior@al Invitational Poster Exhibition every
two years. One copy of each exhibited poster besqrad of the Libraries’ collection, an
addition of around 200 posters every other yeatalGging of the posters began soon after the
first acquisition, with fields determined by a Bloy cataloger in conjunction with graphic artists
in the Art Department. Library of Congress name suioject authorities were used in the
cataloging records, which were developed accorttirigcal needs, not national standards. Some
local controlled vocabulary lists were created a#l #or descriptors particularly of interest to
graphic design artists. Eventually, the catalogewprds were posted on the Libraries’ Gopher
site. As the Internet evolved and websites bec@m@&drm, the poster records and thumbnail
images of post-1993 posters were posted as hundfetistic web pages.

In the summer of 2000, a project cataloger wagyasslito upgrade the poster collection. Images
were moved to a digital content management systechcataloging records were migrated into
Dublin Core (DC), which was barely two years olthce DC was designed for simplicity of use
and flexibility of application, it was deemed appriate. Most fields of the qualified DC were
easily applied, and some customized local fieldseewatilized as well. At this time, in addition to
descriptive metadata, fields for administrative awleta were also established. As the standards
for that were just emerging, the draft NISO stadddiechnical Metadata for Digital Still

Images” was applied.

Concurrent with the migration of the poster coli@ctto a database, a second digital project was
requiring the same practices. The Warren and Geunevsarst Photographic Collection was
donated to the Libraries in fall 1999. In Decembiethat year, the Libraries received a $5,000
grant to digitize and make available 1,000 of tAg@0 slides of animals from around the world.
Students majoring in zoology were hired to sele@des and create metadata. They worked with
cataloging librarians to establish Dublin Coredgebnd ensure compliance with the grant
requirements. The Libraries’ first employee witle title “metadata librarian” was hired in
February 2001 and provided guidance for the prigecetadata. Because of the collection’s
subject nature, a number of local fields were e@#&b provide a number of biological fields
abou3t the animals, such as Genus Species, Comnmar,Ngeographic Range, Habitat, and

Diet.

With these two digital projects underway and mardhe horizon, the Libraries investigated
content management software and purchased CONTENT&M) in mid-2001? The new
International Poster Collection website debutedh DM as its engine in September, and the
Garst website went live in October. Over the nexiears, six small digital projects in the range
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of a few dozen items (some compound objects) wamgpteted and loaded into CDM. These
included the Germans from Russia Collection, th@do’s Waters Digital Archive, the
Celebrate Undergraduate Research & Creativity Bli@howcase, the AgNIC Carnations & the
Floriculture Industry Collection, and the Dot Camper Virtual Exhibit® Because the software
allowed digital collections to be siloed, metadattds could be easily customized for each
collection. For better or for worse, this allowextk project to determine its own metadata needs
independently.

The diversity of subjects and material types inedlin these digital projects—as well as the fact
that they were discrete projects—were just sombethallenges to the Libraries’ application of
metadata. Staffing varied from project to projastdid funding sources, with some grants
having their own metadata requirements. Additignadtojects were started for different
reasons, with different goals. Fundamental diffeesnn project goals affect metadata decisions,
as do projects’ intended audiences. Universityettsland faculty are the primary targets for the
Libraries’ digital projects, but broader audienees as diverse as K-12 students, graphic design
artists, water resources professionals, and gegistdoCreating custom metadata to a greater or
lesser extent for these diverse groups has chaltediital project managers. Consequently,
each project typically started from scratch to datee what metadata was needed.

With the many factors challenging the CSU Librdragsplication of metadata over the years,
divergent solutions led to a variety of metada&cpces. When, in late 2006, the Libraries
purchased DigiTool, a digital assets managememesygo facilitate the implementation of a
central digital repository on campus, a new chaiewas introducedThe new software

provided more flexibility, but it took a less sitbapproach to collections, so metadata had to be
more uniform across all digital objects. Also, thieraries decided to migrate all previous digital
collections from CONTENTdm to DigiTool, thus affer locally customized fields. This, along
with twelve digital initiatives planned for the lréries in fiscal year 2007-08, made clear the
need for a coordinated metadata management approach

Task Force For mation

In spring 2007, the metadata librarian in Metadatd Preservation Services and the digital
content librarian in Digital Repositories Servicedependently approached the coordinators of
their respective departments seeking permissiaevelop a core set of metadata elements for
digital projects and the developing institutiongpository. After the department coordinators
brought this request forward, the Assistant DearDigital Services drafted a charge for a
Metadata Best Practices Task Force. She assigreddtadata librarian, the digital content
librarian, and the head archivist in Archives ap@@&al Collections to the Task Force. A college
liaison librarian in the College Liaisons Departrmexpressed interest and was added to the Task
Force shortly thereafter.

All four members brought experience building metada the Task Force: the first three had
developed metadata for most of the digital coltatdiat the Libraries, and the college liaison had
experience building the Colorado Agriculture andd&ife Bibliography database. She also
contributed metadata for the Colorado Rangelandsopoof the Rangelands West database.
Additionally, each brought unique experiences agidpectives to the Task Force. The metadata
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librarian was a cataloger as well as a membereollaborative Digitization Program’s
Metadata Working Group. The digital content libaaxiin addition to her background as a
metadata librarian, was a member of the team dpwgjdhe new CSU Digital Repository and
brought a deeper understanding of DigiTool andngsadata requirements. The archivist brought
cataloging experience as well, but her unique daution was her familiarity with the archival
materials involved in many of the digitization gFois and their special needs. The liaison
librarian provided the important perspective of émel user and the librarians who assist them.
This diverse combination proved valuable in theKTrearce’s deliberations.

At the beginning of the Task Force’s work, the kities had three digital initiative priorities: a
joint-pilot of electronic theses and dissertati@&$D) with the CSU Graduate School, a
collection of Atmospheric Science Papers publide@SU faculty members, and an archival
collection of historic university photographs bedtfigitized in-house. Plans were to deposit these
materials in the new CSU Digital Repository as stase collections. Processing these materials
within a short timeframe generated a pressing ddnf@ma local metadata standard to minimize
metadata planning efforts and maintain metadataistemcy within the repository. Thus, these
priorities influenced the work of the Task Force.

Task Force Work

In June 2007, the Assistant Dean for Digital Sezsigave the Metadata Best Practices Task
Force the following goals:
1) To identify metadata standards and schemesrtlyria use for local digital projects
and determine how these might integrate for theréjt
2) To recommend the implementation of best prastioemetadata for digital projects,
including consideration of core vs. specific metadgproaches, approaches that take
advantage of existing metadata when available saol networking technology; and
3) To provide ongoing support for compliance widsbpractices that employ technology
and the community of individuals who are involvadiigital projects.

These goals addressed the request by the metaththgital content librarians to ease the
metadata planning process and provide a basebnevirhich to build metadata. By having one
core set of metadata, the Digital Repositoried staild build the DigiTool interface-- including
which fields to display in various views--with arsistent look and feel regardless of the digital
collection. While some modifications may be necesfar particular projects, the highly
customized metadata such as was previously createldl be a thing of the past. Additionally,
the investment in time to design metadata for geptavould be minimized.

To accomplish these goals, the Task Force was edavgh specific tasks divided into the
following phases to address primary concerns of28& Libraries Strategic Plan:

I) To research and identify a set of core metadkments for local use;

II) To develop a data dictionary to define localtatata best practice;

[II) To conduct an inventory of local digital regoes and identify how they are currently
managed and accessed;
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IV) To investigate and provide a report detailingdl human and technology resources
necessary to comply with recommended metadatgobastice; and
V) To provide ongoing support for library metadessues.

It may have been more logical to begin with Phéisédwever, due to the pressing need for a
local metadata standard and a short timeline, &s& Force started with Phases | and Il instead.
Because three of the four members had been metadaafor past digital projects, they already
possessed knowledge of current local metadataatdsmadnd schemes. For this article, Phase |
and Phase Il will be described in detail.

Phase |
Activities in Phase | are described by specifiksamccomplished within this phase.

1) Research metadata standards and schemes applicable to all digital projects and unique to
specific disciplines, and identify technical metadata requirements for multi-media digital objects.

The Task Force identified and researched the fatigunetadata standards and schemes
applicable to the local environment:
* Dublin Core Metadata Element Set (version 1.1) andDublin Core Qualifiers (Dublin
Core Metadata Initiative [DCMI], 2008 and 2005, pestively)
* Dublin Core Metadata Best Practices (version 2.1.1) (Collaborative Digitization
Program, 2006)
* ETD-MS An Interoperability Metadata Standard for Electronic Theses and Dissertations
(version 1.00, revision 2) (Networked Digital Library of Theses and Dissedas, 2001)
* VRACore4.0 (Visual Resources Association, 2007)
* |EEE 1484.12.1-2002- Draft Sandard for Learning Object Metadata (Institute of
Electrical and Electronics Engineers, 2002)
* ANS/NISO Z39.87-2006 - Data Dictionary: Technical Metadata for Digital Still Images
(National Information Standards Organization, 2006)
» DataDictionary for Preservation Metadata (version 1.0) (PREMIS Working Group,
2005)

The Dublin Core Metadata Initiative has been irsexice since 1995 and is broadly used for
describing and facilitating searching of web resear As a “lowest common denominator”
standard, Dublin Core (DC) is flexible and easgpply. It is particularly useful in addressing
cross-collection and cross-discipline searching.dd@ the Collaborative Digitization Program
(CDP) DC Metadata Best Practices were two logiaadadates for local metadata standards
because the Libraries used DC in all past digitajgets. Also, since 2003 most projects have
followed the guidelines provided in the CDP DC Mistta Best Practices. ETD-MS, a specific
DC application for electronic theses and dissentati was examined because it provides fuller,
customized descriptive metadata for this type ofema and was chosen as the standard for
CSU’s new ETD initiative. VRA Core and Learning @bj Metadata were included to address
the emerging local needs of providing access tdirmeédia digital objects. NISO Z39.87 and
PREMIS were targeted for identifying technical naeti requirements for digital still images
and other media.
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At the time of the investigation, the Libraries ithd most experience with DC and the CDP DC
Metadata Best Practices. The Task Force beliewadathonvergence of these standards and
schemes would result in the best local metadatansetio address current and emerging
metadata needs. Both DC and the CDP DC MetadataPBastices facilitated output of simple
Dublin Core for OAI Harvesting. Most existing mesdia standards applied by the library
community build upon Dublin Core, including ETD-M®d VRA Core. The Task Force decided
to omit subject-specific metadata fields, becabsepurpose of this phase was to establish a
cross-collection baseline metadata standard thatdAme expandable according to specific
project or disciplinary requirements.

2) Recommend metadata standards and schemes for local best practices, and identify technology
developments and changes in use that are necessary to support the best practices.

The Task Force reviewed and compared the defimiteom usage of each metadata element in
the above-mentioned documents. Based on this msdhe Task Force developed a
recommendation for a set of core metadata elenientscal use (Metadata Best Practices Task
Force [MBPTF], 2007b). To reach this recommendatibe Task Force met weekly to discuss
findings and progress. In-depth discussions ensdmieth deciding the use of controlled or
uncontrolled vocabularies in the Subject field, &®@friginal and Date.Digital elements,
refinements of the DC Relation element, and tecdimetadata elements. The Task Force also
designed a unique Identifier element that suppdttedogical collection feature in DigiTool.

a) Controlled or uncontrolled vocabularies in thibjgct field: The Task Force compared

Library of Congress Subject Headings (LCSH) with specialized controlled vocabulariestsas

the Thesaurus of ERIC Descriptors® and the National Agricultural Librarfhesaurus,” and also
considered the current trends of user-supplied kegsvand full-text searching. The Task Force
recognized the value of controlled vocabulariele@uing to more accurate subject searches, yet
acknowledged the complementary role of user keysjosthich provide terms not covered by
established vocabularies and which are more fandiasers themselves. Both controlled
vocabularies and keywords provide benefits thahothe replaced by full-text searching, such
as aiding in retrieval of more relevant result setd in user assessment of resources. Thus, in the
recommendation, the field is called Subject/Keywand is mandatory; the content can be either
from controlled vocabularies (generic or special)zer user-supplied keywords.

b) Date.Original and Date.Digital: The qualified @Di@te element, Date.Created, refers to “date
of creation of the resourc€@CMI, 2005). This “resource” is the digital objdmting described
and can be either born-digital or a digitized vemsdf an analog original. For the latter, the
information captured in this element is the daté@m—for example, a handwritten letter—was
digitized, not when the original item was creafBlde Task Force recognized the importance of
having a Date element to capture this informatsa following the CDP DC Metadata Best
Practices, recommended a Date.Original elemenidhmit part of qualified DC. While
Date.Original was recommended as a “Mandatorypliagble” element, the Date.Digital
element, also from the CDP best practices, is nmtanga
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¢) DC Relation: Dublin Core has thirteen refinensdot the Relation element (DCMI, 2005).
The Task Force carefully reviewed each refinemedgfnition and considered its use in the
local environment. The final recommendation listedas “Mandatory if applicable,” two as
“Recommended,” and five as “Optional.” See Apperdifor the full listing and the Phase |
report for details of the decisions on the use GfRelation refinements (MBPTF, 2007hb).

d) Technical metadata: Reviewing NISO Z39.87 an&MFS was a fairly long process, because
both documents contain numerous data elementshaidspecifications. However, reviewing
these documents increased the Task Force’s undénsteof current technical and preservation
metadata requirements for digital objects. FortelyaDigiTool, the Libraries’ digital repository
software, can extract technical metadata whichaom$ to both NISO and PREMIS. After the
Task Force compared DigiTool’'s technical metadatput against the two standards, it decided
to rely on the system'’s capability and thus did spcify all mandatory technical metadata
elements. Previous digital projects had provedetually gathering this information is too
time consuming to sustain.

e) Identifier: All metadata schemas consulted reoemd using a unique identifier for each
digital object. Both DC and the CDP DC MetadatatB@sactices recommend using a string or
number conforming to a formal identification systéio avoid potential duplication, and to
support future computer manipulation of the Ideatjfthe CSU Core requires the Identifier to be
constructed in a specific manner, consisting of &laments: a four-character collection code, a
four-character sub-collection code, a six-digitesston number (which may or may not have
meaning), and an optional four-character sub-suleat®mn code. This also supports logical
collections, a DigiTool feature that allows the Da¢jRepositories managers to define a pre-
coordinated search that targets the ‘non-natuaaljliage of the Identifier. The digital content
librarian maintains the master list of codes.

3) Seek input from various library groups involved in digital projects and user delivery via
presentations and reports available on the staff wiki.

It took roughly three weeks for the Task Forcedmplete its research and draft its Phase |
report. To supplement the report, the Task Forse pitepared three scenarios applying core
elements to different types of digital objects:@H=electronic thesis, a PDF faculty paper from
the CSU Atmospheric Science Paper series, andt&zddyversion of a glass plate negative from
the University Historic Photographs Collection (MBR, 2007b, appendix). On July 12, 2007,
the Task Force held two open forums, inviting meratb®m the Digital Repositories Matrix
Team, Archives and Special Collections, the CONTHEMTGroup, College Liaisons, the Digital
Projects Group, and the Copy Cataloging Team. E@cim consisted of a review of the
proposed core elements and a discussion of the szenarios of metadata application. During
the discussions, no major issues arose, but nimaravements suggested by the attendees were
noted for the Task Force’s final recommendatiore Task Force also published all references,
working documents, and the final report on the aitas’ internal staff wiki.



Developing a Metadata Best Practices Model Pagwf 22

4) Present final report to the library management groups for adoption.

The following week, one Task Force member presetfiedinal recommendations for
consideration and discussion at a meeting of theakies Planning Group (an internal decision-
making body). The presentation resulted in appro¥#he final report, and the core elements
have since been officially implemented.

5) Publish final report in the CSU Digital Repository.

The final Phase | report was published in the CSgit&l Repository in July 2008, making it
accessible to all CSU faculty and staff, as welbthers interested in the topic (MBPTF, 2007b).

Phasell

The work of Phase Il built upon Phase | with aregbye to develop a data dictionary defining
in detail how to implement the core elements lgcalb accomplish this task, the Task Force
first researched and reviewed existing best prastand data dictionaries available at other
institutions and organizations, including:
» CDL Guiddinesfor Digital Objects(California Digital Library, 2007)
* NC ECHO Dublin Core Implementation Guidelines (North Carolina ECHO, Exploring
Cultural Heritage Online, 2004)
» Best Practice Guidelines for Digital Collections at University of Maryland Libraries
(Carignan et al., 2007)
* University of Utah Institutional Repository Metadata Best Practices, draft version 0.6
(University of Utah Institutional Repository Metadé&ubgroup, 2007)
* Dublin Core Metadata Style Guide (University of South Carolina Libraries, 2005)
* A Metadata Framework to Support the Digital Resource Management: User Guidelines
for UNTL Metadata Creation, version 1.ZUniversity of North Texas, 2004)
* Metadata Guidelines for Collections using CONTENTdm (University of Washington
Libraries, Metadata Implementation Group, 2004)

These examples gave the Task Force a starting poiwhich to base the structure and content
of its data dictionary. The Task Force decided tbaeach metadata element, the data dictionary
would provide element name, standard referencdajabion, whether repeatable, definition,
comment, refinements, schema, audience, simple Bbimg, input guidelines, and examples
(see Appendix B). The Task Force members dividecttite elements to work on and later
reviewed and combined each individual’'s work. Far Identifier element, the Task Force also
sought input from the members of the Research awlbpment Services department because
of this element’s technical applicability in Digi®b Metadata examples provided in the data
dictionary were drawn from past and current loggitdl projects.

It took roughly two months for the Task Force tongbete a first draft of the data dictionary
(version 1.0). In September 2007, the Task Forte dygen forums with relevant library groups
to review the recommendation, and, as before, dtegcomments and suggestions were noted
for the final draft (MBPTF, 2007af. This draft was approved in October 2007 by thedriles
Planning Group and has since been officially immatad.
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The Task Force intended the data dictionary to geideline document: specific projects may
exceed what is outlined or upwardly adjust thegdilon of certain metadata elements to fulfill
individual project requirements. In these cases ptiloject manager should create a project-
specific data dictionary and note it in the Metadathema elemeirt the project metadata. The
Task Force also recognized that version 1.0 ofitita dictionary may be updated, expanded, or
modified as metadata standards/schemes evolveeahddlogies/systems change.

From June to October 2007, the Task Force sucdlysstunpleted its first two phases. The
results were two guideline documents, the “CSU Qdetadata Elements” and the “CSU Core
Data Dictionary” (version 1.0), adopted by the CiSbraries for metadata creation across all
local digital projects. During the research andedepment process, the Task Force members
worked closely and intensively when reviewing s&dd and composing recommendations;
employed the Libraries’ internal staff wiki to daonant its work and progress; actively
communicated its work with relevant groups withe Libraries; and sought and incorporated
constructive comments into its final recommendatidrhe final products of the Task Force were
closely tied with existing metadata standards/pesttices and the Libraries’ local digital
environment, including collections and technologiEse process not only provided the Task
Force members with a wonderful learning experiehaealso significantly increased the
awareness and understanding of metadata prachdessavalue among the library faculty and
staff, including non-librarian staff working in thechnology area.

Next Steps

The Task Force has concluded the Phase IV goai\(éstigate and provide a report detailing
local human technology resources necessary to gowifii recommended best practices) and
the Phase Il goal (to conduct an inventory of latigital resources and identify how they are
currently managed and accessed). This goal widkinfthe migration of collections currently in
CONTENTdm to DigiTool. With this having been accdrsiped, the initial charge of the Task
Force has been completed; however, during the eafrthis work, the Task Force identified
additional remaining tasks:

« Determine the role and suitability of using conedlvocabularies for subject terms,
proper names, geographic areas, buildings, etduding the processes necessary to
maintain the vocabularies;

* Develop usability studies to determine if decisiomade for the CSU Core Data
Dictionary fit the needs of end users;

 Recommend a structure to review metadata plareegirpject level, including
repurposing MARC records when they exist and migga¢xisting metadata from other
systems; and

 Recommend a process to review, maintain, and upkdle@SU Core Data Dictionary.

Controlled vocabularies

Controlled vocabularies currently used in the CSuitBl Repository include Library of
Congress Subject Headings and personal names rategmdy names, and geographic headings
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as established in the Library of Congress Authd¥itg and as used in the CSU Libraries online
catalog. Additionally, Inspec thesaurus terms Hasen added for electrical and computer
engineering faculty publications as keywords, wraokh mapped to the subject search in the
repository. The Task Force believes that controliechbularies, consistently applied, aid in
resource discovery, but also recognizes that threcurepository software does not offer an
automated way to maintain them. Because manuadlgging headings will not be sustainable
into the future, the Task Force needs to devel@teggies for maintaining controlled
vocabularies in an automated way. Additionally, Tlask Force will need to explore options for
incorporating multiple controlled terms in a singkarch field and the implications for resource
discovery.

Usability studies

The Task Force plans to work with the Digital Refmyges unit to incorporate testing metadata
decisions made for the CSU Core Data Dictionarymiheonducts usability testing of the CSU
Digital Repository interface. The Task Force needdetermine the type of testing that would
evaluate the metadata in terms of both resourc®desy and evaluation of a resource according
to a user’s needs.

M etadata review

The Task Force will recommend a structure for nevaé metadata planning at the project level.
The metadata will conform to the CSU Core DataiDrary, and the project leader(s) and
metadata consultant(s) will determine if additiomatadata is required to meet either end-user
or system administration requirements. The InvgnReport for pre-existing digital collections
held outside the CSU Digital Repository will be exaed to determine what changes need to be
made to legacy metadata to support repository immality only, not for exact conformance with
the CSU Core.

Maintenance of CSU Core

The Task Force will develop a recommendation fareng of the CSU Core. At the minimum,

the CSU Core will need to be reviewed following tlsability studies mentioned above.
Additionally, the Task Force would like to develapeview mechanism that would allow the
CSU Core to grow to accommodate not-yet-incorpdratetadata standards and elements (e.qg.,
metadata for Geographic Information Systems, esitnces, and geographic coordinate
referencing). Potentially, the Digital Repositorilwontain data sets, computer software, and
other types of digital assets with metadata neétézidg from those of text and images, and the
CSU Core will need to address those needs.

Conclusion

The process of developing a core data dictionaryhie Colorado State University Libraries has
successfully resulted in both anticipated and uogsted outcomes.
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When the work began, the Task Force expected te riekplanning for digital projects more
streamlined. The CSU Core has accomplished thislyoarticulating what is mandatory and
what is recommended, what decisions should be mtate outset of the project, who should
make those decisions, and what potential additioreithdata might be applicable to the project.
Metadata for projects initiated after the developtad the CSU Core has been developed much
faster, and more consistently, than was the casgréwious projects. Some projects have just
used the CSU Core, making decisions only relatedetatifiers, file naming, structure of
compound objects, and the vehicle (MARCXML, DCXMExcel spreadsheets, etc.) for creating
the metadata prior to ingesting into the CSU DldRepository. Not only were these decisions
made more quickly, but the metadata developergasjdct managers are more confident that
the metadata is consistent with existing metadathe repository and is in compliance with

local best practices.

The CSU Core has also provided a framework foningi new metadata librarians and staff.
Reviewing the data dictionary and understandingotiekground of how decisions about each
element were made now form the core of metadaitarnta One librarian has completed this
review and will soon design his first project-spieatlata dictionary with minimal guidance.

This streamlined process has contributed to buglthe repository and creating metadata in a
more efficient manner. By having consistency actbiggal projects, with decisions made at the
outset, more employees are involved in metadattiore As a result, multiple projects are
ongoing, and the time and energy of the metadatarlans are spent in managing the production
of metadata, not in the actual creation of it. Witimimal training, employees having no
previous digital project experience are creatingional metadata for massive projects, such as
the University Historical Photograph Collection,ialhconsists of thousands of CSU images
from the late 1800s to the present. They are alsaaing MARC records from the Libraries’
catalog and manipulating them to create MARCXML flzulty papers and other university
publications, as well as using XML editing softwéwecreate DCXML on an item-by-item basis
for individual resources. These metadata recore®atch loaded with the digital objects into the
CSU Digital Repository, resulting in large collexts of previously unavailable materials readily
accessible to the CSU community and the worldrgela

The process used to inform employees in variouarybdepartments helped communicate the
need for quality, consistent metadata, as welhaseed to provide this metadata in a cost-
efficient manner. By listening to and incorporato@gmments and suggestions, the Task Force
has involved others in the larger picture of buigdthe Digital Repository. This was not entirely
unintended, but the level of participation andrdsulting buy-in was greater than it had ever
been for any previous digital project.

The Task Force anticipates that the effort to bl CSU Core will facilitate discussion of
metadata outside the Libraries with other unit€&U. The Digital Repository will be most
successful with the support of faculty, studensff sand administrators of CSU and
contributions of their work. The core set of metadédemonstrates the Libraries’ commitment to
provide a structure and process to enable the dsgpmanagement, display, and archiving of
the university’s intellectual assets.



Developing a Metadata Best Practices Model Pagwf 28

Based on a positive experience, the Metadata Basti€es Task Force at CSU would encourage
other libraries to utilize a similar approach toelep local best practices and core metadata to
meet institutional needs. At times, the work seenteehting and the scheduled timelines
unmanageable. However, the successes include éimmegs when designing metadata, as well
as more efficient involvement of people throughtwet library in building the CSU Digital
Repository. The process has also encouraged opemeoication channels and intralibrary
cooperation, which provide an excellent foundafmrfurthering a coordinated metadata
management approach.
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Notes

1. See the CSU Libraries’ digital collectionshditp://digital.library.colostate.edu/

2. For more background on the International PosteleCbn and its metadata,
including use of the NISO draft standard, see Latgavdahl, and Leech (1994), Nelson
and Rutstein (1995), Rettig (2001), and Rettig @0The International Poster Collection
website is ahttp://lib.colostate.edu/posters/

3. For additional background on the Garst Photogra@igection, see Breitbach,
Tracey, and Neely (2002). The Garst Photographle@aon website is at
http://lib.colostate.edu/wildlife/

4. For more on CONTENTdm, sé¢tp://contentdm.com/

5. For additional information on the Germans from RaigXllection, see Bastian
(2005). The website is attp://lib.colostate.edu/gfrSee Liu and Meyer (2008) for more
information about the AgNIC (Agriculture Networkftmmation Center) Carnations and the
Floriculture Industry Collection. The website is at
http://lib.colostate.edu/archives/agriculture/céiones/.

6. For more on DigiTool, see
http://www.exlibrisgroup.com/category/DigiToolOvésw.

7. “Metadata Best Practices Task Force,” by CarmealBgent to the Task Force via
email June 19, 2007.

8. ERIC is the Education Resources Information Cei@ee
http://www.eric.ed.gov/ERICWebPortal/resources/heb/help _popup_thesaurus.html

9. Seehttp://agclass.nal.usda.gov/agt.shtml

10. See CSU Data Dictionary (version 1.0hép://hdl.handle.net/10217/315At the
time of writing this article, the CSU Core Data fionary has been updated to version 1.1.
Seehttp://hdl.handle.net/10217/3147
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Element Name Repeatable Obligation

Identifier Yes Mandatory

Title No Mandatory

Date.Digital No Mandatory

Publisher Yes Mandatory

Rights Yes Mandatory
Subject/Keyword Yes Mandatory

Type Yes Mandatory (extracted in DigiTool)
Format No Mandatory (extracted in DigiTool)
Format.Extent Yes Mandatory (extracted in DigiTool)
Additional Technical Metadata Yes Mandatory (extracted in DigiTool)
MetadataSchema Yes Mandatory
Date.Original No Mandatory if Applicable
Creator Yes Mandatory if Applicable
Title.Alternative Yes Mandatory if Applicable
Language Yes Mandatory if Applicable
Thesis.Degree.Name No Mandatory if Applicable
Thesis.Degree.Level No Mandatory if Applicable
Thesis.Degree.Discipline No Mandatory if Applicable
Thesis.Degree.Grantor No Mandatory if Applicable
Description.Abstract Yes Mandatory if Applicable
Source Yes Mandatory if Applicable
Relation.IsFormatOf Yes Mandatory if Applicable
Relation.IsPartOf Yes Mandatory if Applicable
Relation.HasPart Yes Mandatory if Applicable
Relation.IsVersionOf Yes Mandatory if Applicable
Relation.IsReplacedBy No Mandatory if Applicable
Relation.Replaces No Mandatory if Applicable
Relation.IsRequiredBy Yes Recommended
Relation.Requires Yes Recommended
Coverage.Spatial Yes Recommended
Coverage.Temporal Yes Recommended
Description Yes Recommended
Contributor Yes Recommended
Contributor.Role Yes Optional
Relation.ConformsTo Yes Optional
Relation.HasVersion Yes Optional
Relation.References Yes Optional
Relation.IsReferencedBy Yes Optional

Audience Yes Optional
Description.TableOfContents No Optional
Relation.HasFormat Yes Optional




The CSU Core Data Dictionary provides the following attributes for the metadata elements
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Appendix B: Data Dictionary Structure

Element Attribute

Description

Element Name

The unigue name that identifies the element.

Standard The metadata standard(s) consulted that served as a model
Referenced for the element. One or more of the following:
0  Dublin Core Metadata Initiative (DC)
o Collaborative Digitization Program Dublin Core
Metadata Best Practices (CDP)
o  Networked Library of Digital Theses and
Dissertations ETD-MS - an Interoperability Metadata
Standard for Electronic Theses and Dissertations
(ETD-MS)
0 Visual Resources Association VRA Core (VRA Core)
o Institute of Electrical and Electronics Engineers
Learning Object Metadata Standard (LOMS)
0  NISO/ANSI Z39.87: Technical Metadata for Digital
Still Images (239.87)
0 PREMIS Data Dictionary (PREMIS)
Obligation States whether the element is:
o  Mandatory
0  Mandatory if applicable
0 Recommended
0  Optional
Repeatable States whether the element may be repeated:
0 Repeatable
0  Non-repeatable
Definition A statement that represents the concept and essential nature
of the term.
Comment Additional information about the term or its application as

applied in the CSU context.

Refinements

Lists valid qualifiers for the element.

Schema

Lists valid schema to be used in the element.

Audience

Lists the intended audience for the element:

0  System
o Manager (curator, repository manager)
o  Staff User

0 End User

Simple DC Mapping

The simple Dublin Core to which this element maps for
metadata sharing via OAIl harvesting

Input Guidelines

Provides guidance about entering and encoding values for the
element and its refinements.

Examples

Instances of how the element is used.
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