
Welcome!!

Please type into the chat your department and what 
you hope to get out of this workshop.



Research Data Management
Lisa Spiro & Catherine Barber

October 4, 2022

This workshop draws heavily on materials from the University of Minnesota Libraries, New England Collaborative Data 
Management Curriculum, and MIT Libraries

https://sites.google.com/a/umn.edu/data-management-workshop-series/
https://library.umassmed.edu/resources/necdmc/index
https://libraries.mit.edu/data-management/services/workshops/


Poll: Have you ever…

• Forgotten what you called a file or where you put it
• Discovered unnecessary duplicates, then struggled over 

which to keep
• Been unsure about who has responsibility for managing 

files
• Lost data due to hardware failure, lost devices, etc.



Objectives for This Session

1. Understand the importance of managing data.
2. Learn how to create a good data management plan.
3. Name and organize your files effectively.
4. Create tidy data.
5. Manage versions.
6. Document your data. 
7. Know options for storing, backing up and archiving your data.



Why Managing 
Your Data Matters



What is data management?

The process of storing, 
organizing, describing, 
preserving, and sharing data so 
that research results can be 
validated, data can be 
understood, and future use is 
facilitated. https://biblio.uottawa.ca/en/services/faculty/research-data-

management/what-research-data-management



Why Is Managing Your Data Important?

• Keep track of your data, work more efficiently.
• Prevent data loss.
• Uphold standards of research integrity.
• Make it easier to share and re-use data.
• Meet funder, university, and increasingly journal

requirements.
• Be kind to Future You and your collaborators.

https://policy.rice.edu/308
https://libraries.mit.edu/data-management/share/journal-requirements/


Data Wisdom

If the data you need still exists;
If you found the data you need;
If you understand the data you found;
If you trust the data you understand;
If you can use the data you trust;
Someone did a good job of data management.

• Rex Sanders, USGS

https://rexsanders.com/


Plan



Typical Components of a 
Data Management Plan (NSF)

• types of data 
• standards for data and metadata format and content
• policies for access and sharing 
• policies and provisions for re-use, re-distribution, and the 

production of derivatives
• plans for archiving data, samples, and other research 

products, and for preserving access to them

From NSF Proposal Preparation Instructions

https://www.nsf.gov/pubs/policydocs/pappg17_1/pappg_2.jsp


Data Inventory

Plan for, monitor, and prepare to share your data by recording in 
a spreadsheet:
• what the dataset is (title, description, date)
• who is responsible for it (owner, creator, steward)
• where it is stored and preserved (location, duplicates, 

versions)
• how important it is
• who can access and edit it (rights, restrictions)
• how the data will be used



Create a Data Management Plan 
Using DMP Tool

https://dmptool.org/

https://dmptool.org/


Key Principles for Data Management Planning

• Investing time in organizing your data now will save you 
time later.

• Be clear and consistent.
• Document your procedures.
• Work with your collaborators to define data 

management roles and responsibilities.
• Use what works for you and your collaborators.



Organize Your Data



Example of a Directory Structure

Nikola Vukovic

http://www.vukovicnikola.info/folder-structure-for-research/


How to Create a Hierarchical File System

• Organize your files in a predictable, easy-to-sort way.
• Use relevant categories to organize folders, e.g.:

• Activity (e.g., interviews, experiments)
• Stage (raw, active, completed)

• Select a meaningful naming convention for folders.



What to Avoid in a File System…

Too much depth Overlapping categories

MIT

https://libraries.mit.edu/data-management/files/2014/05/FileOrgSlides_20170118sm.pdf


The Problem of File Names

PhD Comics

http://phdcomics.com/comics.php?f=1323


Principles for Effective File Naming

• Files are distinguishable from each other within their 
containing folder.

• Files are easy to locate, browse, and sort.
• If files are moved to another storage platform, their names 

will retain useful context.
(EDINA and Data Library, n.d.) | RDMRose

http://rdmrose.group.shef.ac.uk/


File Naming Best Practices

• Be descriptive.
• Use shared, meaningful terminology. 
• Incorporate relevant terms.
• Example:

• AirQual_Lufkin_Sensor1_20170907
• Be consistent.

• Use the same structure and terms across projects
• Example: 

• AvSAT_Ric_2017
• AvSAT_Ric_2016
• AvSAT_UTx_2017



Guidelines for File Naming

Guideline Example
Avoid special characters, like / , . # ? Exp01a.xls, NOT Exp#1.a.xls
Don’t use blank spaces. Use 
CamelCharacters or _ to link keywords.

Site01_Sensor002, NOT Site 1 
Sensor 2

Use yyyymmdd for dates. 20180617, NOT 061718
Use leading zeroes, e.g., 0001, 001, etc. Experiment002.xls, NOT 

Experiment2.xls



Which file naming scheme 
works the best?

A. bridgedata1
bridgedata2
bridgedata3

B. bridge1_sensor2_02142013 
bridge1_sensor2_02152013 
bridge1_sensor2_02162013 

C. madisonavebridge_sensor2_20130214 
madisonavebridge_sensor2_20130215 
madisonavebridge_sensor2_20130216 

D. madisonavebridge_sensor2_feb142013 
madisonavebridge_sensor2_02152013  
madbridge_s2_feb162013

University of Minnesota Libraries

https://sites.google.com/a/umn.edu/data-management-workshop-series/module3


Exercise: File Naming Scheme

Look at the handout at 
https://tinyurl.com/FIleNamingExercise

What file naming scheme would you create to make it 
easy to find, sort, and understand files? Discuss in your 
breakout room. (approx. 5 minutes)

University of Minnesota Libraries

https://tinyurl.com/FIleNamingExercise
https://sites.google.com/a/umn.edu/data-management-workshop-series/module3


Create Tidy Data



Example of Messy Data

Library Carpentry

https://librarycarpentry.org/lc-spreadsheets/01-format-data/index.html


The Problems with Messy Data

• Difficult to analyze
• Requires time to clean
• Confusing to other users and to Future You
• Raises questions about your credibility



Keep Your Data Tidy

• Make each variable a column and each observation a row.
• Make column headers variable names.
• Atomize your data; put only a single piece of information in 

each cell (e.g. city, state, country).
• Be consistent in how you will handle empty values (e.g. NULL, 

leave blank).



Manage Versions



Versioning: Which one is authoritative?

• DataAnalysis.xls
• DataAnalysis2.xls
• DataAnalysisSept2017.xls
• DataAnalysisFinal.xls
• DataAnalysisFinalFINAL.xls



Manual Options for Managing Versions

• Retain original, raw files and significant 
iterations.

• Use careful file naming:
• major changes: whole numbers (v01)
• minor changes: additional number (v02_01)

• Put older versions in an archive folder.
• Create a version control table.



Software for Managing Versions

• Accessing multiple versions:
• Box, Google Drive, and other storage services

• Version control software:
• GitHub: Researchers and educators can receive GitHub 

Team (unlimited repositories) for free.

https://community.box.com/t5/Managing-Your-Content/How-To-Track-Your-Files-and-File-Versions-Version-History/ta-p/329
https://support.google.com/drive/answer/2409045?hl=en
https://github.com/blog/1840-improving-github-for-science
https://education.github.com/


Accessing Version History on Box.com

https://community.box.com/t5/Organizing-and-Tracking-Content/Accessing-Version-History/ta-p/50452

https://community.box.com/t5/Organizing-and-Tracking-Content/Accessing-Version-History/ta-p/50452


Version Control Software

“Version control is a system that records changes to a 
file or set of files over time so that you can recall 
specific versions later.” (Pro Git)

• See who does what.
• Access any version of file.
• Roll back changes.
• Enable new branches of project.

https://git-scm.com/book/en/v2/Getting-Started-About-Version-Control


Manage and Access Versions of Files with GitHub



Document your Data



What information would you want to know 
about this file?

Enter questions into the chat. 
(For example, “who created the file?”)



Why Document Data?

• Makes it easier for you and your colleagues to 
interpret your data

• Facilitates collaboration, sharing, and reuse
• Promotes successful long-term preservation of data

New England Collaborative Data Management Curriculum

http://library.umassmed.edu/necdmc/modules


Metadata and Readme Files

• Typical contents:
• What: title & description
• When: date of data collection
• Who: name & contact info of creator
• Where: location where data was captured
• How: 

• Method of data collection, creation or processing
• Restrictions on accessing files

https://data.research.cornell.edu/content/readme

https://data.research.cornell.edu/content/readme


Detailed ReadMe file from Zenodo

https://zenodo.org/record/13103/files/Readme.txt


Create a Codebook to Describe the Contents of 
Data Files

“A codebook is an essential document that informs the data user 
about the study, data file(s), variables, categories, etc., that 
make up a complete dataset. The codebook may include a 
dataset’s record layout, list of variable names and labels, 
concepts, categories, cases, missing value codes, frequency 
counts, notes, universe statements, and so on.”

http://www.ddialliance.org/training/getting-started-new-content/create-a-codebook

http://www.ddialliance.org/training/getting-started-new-content/create-a-codebook


ExampleExample

https://ucla.app.box.com/v/TFS-Codebook

https://ucla.app.box.com/v/TFS-Codebook


Store, Share, and Archive
Data



Perils of Poor Data Storage

http://phdcomics.com/comics/archive.php?comicid=382

http://phdcomics.com/comics/archive.php?comicid=382


3-2-1 Backup Rule

3

2

1

Save 3 copies of your data.

Use 2 types of storage.

Keep 1 remote copy.



Data Storage, Backup, and Sharing: Rice Options

• Network/Cloud Storage
• Rice Box

• 2 TB limit (faculty, staff, research)
• 1 TB limit (students)

• Google Drive
• 50 GB limit (faculty, staff, research)
• 10 GB limit (students)

• Research Data Facility (RDF): larger scale research storage



Data Storage, Backup, and Sharing (cont.)

• Backup options
• Crashplan for Rice workstations

• Data sharing
• Globus DTN

• Additional information:
• Storage, file sharing, and backup: https://kb.rice.edu/70762
• Storage options for students: https://kb.rice.edu/65636

https://kb.rice.edu/108242
https://kb.rice.edu/70762
https://kb.rice.edu/65636


Features of Rice Box

• Box is an “enterprise cloud-based storage 
and collaboration service.” 

• Access prior versions (up to 100)
• Sync files and download for offline use
• Files automatically backed up at multiple 

data centers
• Control file/folder permissions

https://kb.rice.edu/page.php?id=68656#collaborate
https://community.box.com/t5/Organizing-and-Tracking-Content/Accessing-Version-History/ta-p/50452?advanced=false&collapse_discussion=true&filter=location&location=category:English&q=version&search_type=thread
https://community.box.com/t5/Using-Box-Sync/About-Box-Sync/ta-p/92?collapse_discussion=true&filter=location&location=category:English&q=sync&search_type=thread
https://www.box.com/cloud-storage/backup
https://community.box.com/t5/Collaborate-By-Inviting-Others/Understanding-Collaborator-Permission-Levels/ta-p/144


Consult IT Regarding Data Security

https://iso.rice.edu/approved-services

https://iso.rice.edu/approved-services


Data Archiving Options

Public Repositories:
• Discipline based repository (e.g. GenBank or PANGEA)
• General data repository (e.g. FigShare or Dataverse)
• Institutional repository (e.g. Rice Digital Scholarship Archive)

Private Approaches:
• Long-term storage

https://www.nature.com/sdata/policies/repositories


Why Archive Your Research Data with a Data 
Repository?

● Conform to publisher or funder requirements.
● Get cited:

• “studies that made [gene expression microarray] data available in a 
public repository received 9% … more citations than similar studies for 
which the data was not made available.” (Piowowar & Vision, 2013) 

● Promote future research by making data available 
publicly for the long term.

https://peerj.com/articles/175/


Rice Data Sharing Option: 
Rice Digital Scholarship Archive

RDSA

https://scholarship.rice.edu/


Data Archiving Caveats

● Do not share confidential data (unless it has been 
completely de-identified and approved through IRB).

● Consult with your collaborators before publishing 
data.

● It may be possible to embargo data so that it is not 
available until the related publication is released.



Fondren’s Research Data Services

• Consulting on finding, managing, analyzing, 
visualizing, and sharing data

• Publishing and preserving through the Rice Digital 
Scholarship Archive

• Providing DOIs
• Reviewing data management plans
• Workshops on R, Python, SQL, etc.



Thanks!

• Please contact researchdata@rice.edu with any 
questions.

• Visit us online at https://library.rice.edu/research-
data-services.

• Help us shape future workshops! Please complete 
this evaluation:
• https://tinyurl.com/FondrenEval

mailto:researchdata@rice.edu
https://library.rice.edu/research-data-services
http://library.rice.edu/requests/course-evaluation-form


Resources

Borer, Elizabeth T., et al. “Some Simple Guidelines for Effective Data Management.” Bulletin 
of the Ecological Society of America (2009): 205–14.

Cornell University Research Data Management Service Group. (n.d.) Readme template. 
Dataverse, Data Management Plans, https://dataverse.org/best-practices/data-

management/
ICPSR Guide to Social Science Data Preparation and Archiving, 

http://www.icpsr.umich.edu/icpsrweb/content/deposit/guide/
Juul, Svend et al. “Take good care of your data,” 

http://www.epidata.dk/downloads/takecare.pdf
UK Data Archive, Managing and Sharing Data: Best Practices for Researchers, 

http://www.data-archive.ac.uk/media/2894/managingsharing.pdf

http://onlinelibrary.wiley.com.ezproxy.rice.edu/doi/10.1890/0012-9623-90.2.205/pdf
http://onlinelibrary.wiley.com.ezproxy.rice.edu/doi/10.1890/0012-9623-90.2.205/pdf
https://riceuniversity.zoom.us/j/3132731088?pwd=MjZ1RmYvMlZMUXdvN082eXFjTE9WZz09
https://dataverse.org/best-practices/data-management
http://best-practices.dataverse.org/data-management/
http://www.icpsr.umich.edu/icpsrweb/content/deposit/guide/
http://www.icpsr.umich.edu/icpsrweb/content/deposit/guide/
http://www.epidata.dk/downloads/takecare.pdf
http://www.data-archive.ac.uk/media/2894/managingsharing.pdf
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