
1/17/2013

1

Toward Standardization: 
A Participatory Framework for the Process of 
Developing Scientific Metadata Standards

Lynn Yarmey
National Snow and Ice Data Center
University of Colorado at Boulder

Karen S. Baker
Graduate School of Library and Information Science

Center for Informatics Research in Science and Scholarship
University of Illinois at Urbana‐Champaign

LTER: Long‐term
Ecological Research

Network

1

LTER: Long Term Ecological Research Network
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Science Studies
STS, CSCW, Historical & Infrastructure Studies

Quantitative Research
‐

Environmental Sciences

Qualitative Research
‐

Data Management Processes
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Take‐Home Message: 
Metadata Standard‐Making in the Sciences

1. Appreciating Data Differences (Inclusivity)
in the standardization process

2. Establishing a Participatory Framework (Design) 
since standardization frameworks differ

3.  Mirroring the Scientific Process (Collaboration)
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Outline  1. Introduction

2. Background
Sphere‐of‐Context
Web of Repositories

3. Standard Models
Hierarchical  ‐Market
Participatory ‐ Scientific

4. Discussion
Design
LTER Case

5. Conclusion
Appreciating Data Differences              
Establishing a Participatory Framework
Mirroring the Scientific Process 

From the field

to  the web
of data repositories
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Data
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Data 
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Local 
Use

In Transition...

Millerand and Baker, 2010
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Local and Remote Spheres‐of‐Context
Environmental Research Data Repository Characteristics
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Web of Repositories at Multiple ‘Levels’

‐ Federated
‐ Non‐hierarchical
‐ Diverse
‐ Inclusive
‐ Distributed
‐ Coordinated
‐ Collaborative
‐ Flexible
‐ Sustainable

8Baker and Yarmey, 2009
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A measurement represents an observation within a 
specified context.

Data Ecosystem

Digital Data
Repositories

Human 
Systems

Environmental
Systems

Baker and Chandler, DSR, 2008
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The U.S. National Academy of Science (NAS, 
2009) defined metadata standards as 
descriptions of  “the content, context, and 
structure of information objects, including 
research data, at any level of aggregation (for 
example, a single data item, many items, or an 
entire database).”

Standard‐Making 
Metadata in the Sciences
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Humanities, text oriented and specimen oriented 
• TEI The Text Encoding Initiative for humanities mark up (1987)
• DC:  Dublin Core Metadata Initiative for cataloguing web‐based 

resources (1995) 
• DwC Darwin Core for documenting specimen data emerged 

(1999)
• DDI The Data Documentation Initiative (DDI) describing social, 

behavioural, and economic science metadata (1997)

Natural sciences, field oriented 
• FGDC Federal Geographic Data Committee (1993)

CSDGM  Content Standard for Digital Geospatial Metadata 
• EML Ecological Metadata Language (1997)

Metadata Standard‐Making
Occurs In Many Arenas
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Riley, J., 2010. Seeing Standards: A Visualization of the Metadata 
Universe.http://www.dlib.indiana.edu/~jenlrile/metadatamap/
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LTER Case: Metadata Standard Development
Ecological Metadata Languge (EML)

Design Activities

EML 2.1.1

EML Guidelines 

Site  Review Criteria

Controlled Vocabularies

Unit Registry

EML.1.1.0

Center Level

Local Site Level

Metadata Standard

Network Level

Site Best Practices

LTER  Best Practices

Standard

1 2 3

limited representation

a b

Accessing

Documenting

Hierarchical Framework for Developing Standards
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Standard1 2 3

Individual sites

Negotiating

Interpreting

Participatory Framework for Developing Standards
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Standard1 2 3

inclusive representation

Reporting
Negotiating

Documenting

Participatory Framework for Developing Standards
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Standard1 2 3

inclusive representation

Reporting

DeployingEnacting

Negotiating

Documenting

Interpreting

Participatory Framework for Developing Standards
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Best Practice and Working Standard

Best Practice: Description of use of a standard 
based upon decisions made in interpreting a 
standard to ensure that circumstances are 
managed uniformly.

Working Standard: an ad hoc convention 
developed pragmatically to describe previously 
undescribed procedures in response to a local 
need. 

18
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Standard1 2 3

inclusive representation

Reporting

DeployingEnacting

Negotiating

Documenting

Interpreting

Participatory Framework for Developing Standards

Best Practices

Working Standards
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Hierarchical and Participatory Framework 
Characteristics

20
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Data Ecosystem

Through process-aware data work arises the possibility of 
learning, designing, and sustaining the making and re-making 
of standards over time

Human SystemsEnvironmental
Systems

Digital Data 
Repoistories

Market
Arenas

Scientific
Arenas
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National Institute of Standards and Technology (NIST) is 
a non‐regulatory agency of the United States 
Department of Commerce …

The European Information and Communications 
Technologies Standards Board (ICTSB) aims to 
coordinate standardization activities …

Kinds of Standard‐Making Organizations

22

Kinds: Physical, Business, IT, Geographical, Biological, etc



1/17/2013

12

23
Thessen and Patterson (2011)

Kinds of Standards in the Biological Sciences
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Kinds of Standards Organizations

1. Coordinating Unit
• Community
• Consortium
• Government
• Market

2. Standards Object
• Process
• Semantics
• Performance
• Product

U. Lower (2010)
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• Appreciating Data Differences (Inclusivity): Collaborative work 
needed at many levels and many spheres‐of‐context to avoid 
metadata shoehorned into ill‐fitting standards to meet 
minimum requirements

• Establishing a Participatory Framework (Design): Standard‐
making in the sciences is at best an ongoing, participatory 
process.

• Mirroring the Scientific Process (Collaboration): In its 
provisionally, the process of standardization parallels the 
ongoing nature of the scientific knowledge‐making process 
itself … continuing and collaborative.

In Conclusion:  Standard‐Making 
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Essentials for the Process of Standardization in the Sciences

• Appreciating Data Differences 
• Establishing a Participatory Framework
• Mirroring the Scientific Process 

Thank You
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