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Data Curation Best Practices 

Community Standards for 3D Data Preservation, Documentation, and Dissemination



Research data have value beyond their original 
purpose



● There is a lot of data! For example...

● Data can be messy and incomprehensible (lack context!)

● Digital file formats are constantly at risk

● Most data never leaves their author’s laptop ⇒ benign neglect
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Incentives for sharing data strengthen the 
need for better curation

● Increased digital connectivity world-wide

● Funding mandates (e.g., NSF, Gates) for Data Management Plan (DMPs)  
○ address how research will be “publicly accessible to search, retrieve, and analyze” (Holdren, 2013)

● Publisher data sharing policies (PLoS and Nature) 

● “Reproducibility crisis” => standardized practices around data pipelines and replication studies

● Retraction Watch (stick) and Open Data movement (carrot) helps safeguard against scientific 

fraud or the dissemination of erroneous results
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What is data curation?

Data curation is the active and on-going management of data through its lifecycle of interest and 

usefulness to scholarship, science, and education; curation activities enable data discovery and 

retrieval, maintain quality, add value, and provide for re-use over time. (UIUC, 2007)

● Based in archival best practice (GLAMs know how to do this!)

● Data repositories provide a technological foundation

● But many curation activities are not easily automated ⇒ need curators (people) 



Well-curated data are...

● Easier for fellow scholars and future collaborators to understand 

● More likely to be trusted

● The research they represent are more likely to be reproducible 

● More likely to be properly cited

● Represent potential cost-savings

● Findable, accessible, interoperable, and reusable, or FAIR (Wilkinson et. al, 2016)



Lots of different 
repositories curating 
data in lots of different 
ways….

Baker, K. and Duerr, R. (2017). “Data and a diversity of repositories” in Curating 
Research Data: A handbook of current practice (L. R. Johnston, ed.). ACRL press. 



Data Curation Activities

Research performed by the Data Curation Network



Data Curation Network

● Collaborative staffing model for 

curating research data

● Launched in 2016 with six 

institutions.

● One year planning 16-17 phase 

funded by Sloan Foundation

● Implementation phase (aiming for 

May 2018) will pilot the model with 

nine partner institutions

● Goal is to expand to all users in 2020



What Curation Activities are Important?

DCN Researcher Study 2016 ⇒ identify 

where to invest focus of DCN

Method: Held focus groups (Oct-Nov 2016) 

at the 6 DCN partner institutions, asked 

researchers:
1. How important are  data curation activities 

for your data? 
2. What data curation activities are currently 

being done by you or a 3rd party?
3. If the data curation activity is being 

performed, how satisfied are you with the 
results?



Code review

Contextualize

Documentation

Embargo

File Format Transformations

Persistent Identifier

Quality Assurance

Use Analytics

File Audit

File Inventory or Manifest

File validation

Metadata

Metadata Brokerage

Rights Management

Risk Management

…...more

We identified and 

defined 47 Data 

Curation Activities

Sources: CASRAI Dictionary, Research Data Alliance (RDA) Terms Definition Tool, Digital Curation Center (DCC) Glossary, [book] Curating 
Research Data: Handbook of Current Practice," ICPSR Glossary of Social Science Terms, Research Data Canada Glossary, Digital Preservation 
Coalition Glossary, and Society of American Archivists Terms Glossary.

Full list of activities: http://bit.ly/DCNcurationActivities

Data Curation Activities

http://bit.ly/DCNcurationActivities


Mixed Methods Approach

[Preprint] Johnston, Lisa R., Jake R. Carlson, Cynthia Hudson-Vitale, Heidi Imker, Wendy Kozlowski, Robert K. Olendorf, and Claire Stewart. 
2017. "How Important is Data Curation? Gaps and Opportunities for Academic Libraries" Submitted for publication.

Focus Group Discussion, Card 

Rating Exercise, and Worksheet 

Protocol



DCN Researcher Study 2016 (n=91)

Ave Rating = 3.7 out of 5

Documentation
Chain of custody

Emulation
Restricted Access
Contact Information
Full-Text Indexing



DCN Researcher Study 2016 (n=91)

Most Important Activities* (4 out of 5)
● (Create) Documentation (4.6)
● Secure Storage (4.4)
● Quality Assurance (4.3)
● Persistent Identifier (4.3)
● Software Registry (4.1)
● Data Visualization (4.0)
● File Audit (4.0)
● (Create) Metadata (4.0)
● Versioning (3.9)
● Contextualization (3.9)
● Code Review (3.9)
● File Format Transformations (3.9)

* Rated by more than one DCN focus group from our 2016 Study
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Happening, but not satisfactorily

● Documentation (26% satisfied),

● Secure storage (38% satisfied),

● Quality Assurance (14% satisfied),

● Data Visualization (12.5% satisfied), 

● Metadata (29% satisfied)

● Versioning (13% Satisfied)

● File Format Transformations (29% 

satisfied)
* Rated by more than one DCN focus group from our 2016 Study



Result: No Activity was Satisfying the Majority



Result: No Activity was Satisfying the Majority

Focus group finding: Barriers preventing researchers from 
successful data curation included time constraints and the 
lack of clear standards.



Cynthia Hudson-Vitale, Heidi Imker, Lisa R. Johnston, Jake R. Carlson, Wendy Kozlowski, Robert K. Olendorf, and Claire Stewart. (2017). SPEC Kit #354: Data Curation. 
Association of Research Libraries (ARL). May 2017. http://publications.arl.org/Data-Curation-SPEC-Kit-354/~~FreeAttachments/Data-Curation-SPEC-Kit-354.pdf 

SPEC Kit #354: We asked 80 ARL Institutions to self-assess their support for 
47 different data curation activities ranging from ingest activities to 
preservation actions. 

Peer Review
Emulation
Software registry
Deidentification
Code Review

http://publications.arl.org/Data-Curation-SPEC-Kit-354/~~FreeAttachments/Data-Curation-SPEC-Kit-354.pdf


How are the most important Data Curation Activities* supported at 
n=49 ARL institutions?

* Rated by more than one DCN focus group from our 2016 Study



Some Observations to Get Us 
Started

3d Data Preservation, Documentation, and  Dissemination



3D Data Preservation Observations

(1976, NASA) (2001, NASA)



3D Data Preservation Observations

(1976, NASA)

With 3D Data (2006, ESA)

(2001, NASA)

http://www.youtube.com/watch?v=nDBVO2QEYgU


3D Data Preservation Observations 

1. Preservation starts at ingest.

- Terms of deposit

- Selecting Licenses
- Secure transfer of the files
- Metadata capture
- Personally identifiable information?



3D Data Preservation Observations 

1. Preservation starts at ingest.

2. You can't preserve what you don't have.

● Request documentation from authors that includes 
the equipement/methodologies used. 

Documentation?



3D Data Preservation Observations 

1. Preservation starts at ingest.

2. You can't preserve what you don't have.

3. Can I run the files? Can future users?

● What software is required. Is this documented?
● Will this software be around for future users?
● What OA alternatives exist?



3D Data Preservation Observations 

1. Preservation starts at ingest.

2. You can't preserve what you don't have.

3. Can I run the files? Can future users? 

4. What exactly is the plan for long-term 
preservation? 

● Digital Preservation Framework
● Establish a policy for various data formats and 

understand how 3D data fit within this broader 
policy. Update often! (e.g., don’t ignore the new)



3D Data Preservation Observations 

1. Preservation starts at ingest.

2. You can't preserve what you don't have.

3. Can I run the files? Can future users? 

4. What exactly is the plan for long-term preservation? 

5. Am I to be trusted?



Thanks!

https://sites.google.com/site/datacurationnetwork

https://sites.google.com/site/datacurationnetwork/
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