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Research Support & Open Scholarship

The Libraries has pivoted to an interdisciplinary model for research 

support and open scholarship through a newly formed unit. Areas of 

support will include:     



Upcoming Workshops
Join us for an exciting series of workshops designed to ignite your creativity and enhance your research 
skills!

Topics Include:
• Citation Management
• Searching the Literature
• Copyright & Publication
• Data Management Planning
• Introduction to Coding
• Systematic Reviews
• And Much More!

https://co
l.st/ZJihN

https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcol.st%2FZJihN&data=05%7C02%7CKhaleedah.Thomas%40colostate.edu%7C6db19156310f489fe6f208dcb71bcb98%7Cafb58802ff7a4bb1ab21367ff2ecfc8b%7C0%7C0%7C638586577226735396%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=tOMoIA3elCRjI6Cx%2BZCzdssx45gebhMONxof0ayT4t4%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcol.st%2FZJihN&data=05%7C02%7CKhaleedah.Thomas%40colostate.edu%7C6db19156310f489fe6f208dcb71bcb98%7Cafb58802ff7a4bb1ab21367ff2ecfc8b%7C0%7C0%7C638586577226735396%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=tOMoIA3elCRjI6Cx%2BZCzdssx45gebhMONxof0ayT4t4%3D&reserved=0


I Can Help You With:

• Data management:

• Keep your files organized and backed up

• Documentation (e.g. README files, 

codebooks)

• Version control strategies

• Making your research reproducible

• Getting started learning to code in R or 

Python

• Publishing your data

• Finding existing data for your research 

question

Mara Sedlins

Data Management Specialist

Mara.Sedlins@colostate.edu

mailto:Mar.Sedlins@colostate.edu


Overview

Data management: What and why

Documentation & Reproducibility

Storage & Preservation

Data Management Plan Exercise



What is data 
management?

The policies, practices and procedures needed to 
manage the storage, access and preservation of 

data produced from a research project



What is data?



Research 

data are 

diverse!



Types of Data

• Primary / Secondary

• Qualitative / Quantitative

• Experimental / Observational



Types of Data: Examples

• Instrument measurements

• Experimental observations

• Still images, video and audio

• Databases

• Quantitative data (data tables; spreadsheets)

• Interview transcripts & text documents

• Simulation data, models & software

• Slides, artefacts, specimens, samples

• Sketches, diaries, lab notebooks …



What is data?

“The recorded factual material commonly accepted in 

the research community as necessary to validate 

research findings.”

-U.S. Office of Management and Budget (OMB) Circular A-110



data management  != data sharing

but the same principles apply to both



Why is data management important?

• Data management and sharing requirements
• Funders
• Journals

• Everything is digital → Easier to lose

• New concept → Requires training 
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Declines Rapidly with Article Age

Working 

email

Data still existInformation on 

status of data

Response to 

email (if 

email works)

Vines et al., 2014; see also Tedersoo et al., 2021

https://doi.org/10.1016/j.cub.2013.11.014
https://doi.org/10.1038/s41597-021-00981-0


Collection of funder data sharing policies by SPARC (the Scholarly Publishing and 

Academic Resources Coalition)

http://datasharing.sparcopen.org/data
http://datasharing.sparcopen.org/data


2022 OSTP Memo



Example journal data sharing requirements (e.g., Nature)

https://www.nature.com/nature-portfolio/editorial-policies/reporting-standards#data


It’s good for science

• Improves research 
reproducibility

• Improves efficiency

• Spurs innovation

• Increases public trust in 
science



It’s good for you

• You are the future data user

• Your data get used (and cited)

• Exposure to collaborators

• More competitive grants



Data Sharing and Management Snafu in 3 Short Acts: 

A data management horror story

by Karen Hanson, Alisa Surkis and Karen Yacobucci

https://youtu.be/66oNv_DJuPc?si=Vf0kIU-GGiE_x-Nt
https://youtu.be/66oNv_DJuPc?si=Vf0kIU-GGiE_x-Nt


Where does data 
management fit into 

research?



Where does data 
management fit into 

research?

Throughout the whole research cycle



The research cycle

Ask a 

question

Acquire 

data

Design a 

study

Produce 

results
Publish
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What is a data 
management plan?

A description of how you plan to describe, preserve 
and share your research data.



Good DMPs include

• A data inventory, including type(s) and size

• A strategy for describing the data

• A plan for ethical and legal compliance

• A plan for storing and securing the data

• A method for preservation and access to the data

• A description of roles and responsibilities 

Always make sure to follow funder requirements



Data inventory

• What type of data are you going to collect?

• What file type will be produced?

• How stable is the data?

• What size will these files be? How many files?

• What other research outputs will be produced?
• Code/Software?

• Templates/protocols?



Data Acquisition

• Do the data you need already exist? Do you need to collect 
data?

• Resources for finding existing data:
• https://libguides.colorado.edu/findingdatasets/2023

• https://libguides.colostate.edu/statisticalsources

• Directory of Data Repositories: re3data.org

• Data reuse may involve an application process and/or data use 
agreement

https://libguides.colorado.edu/findingdatasets/2023
https://libguides.colostate.edu/statisticalsources
https://www.re3data.org/


File Organization

Image courtesy of Flickr 

user Jeffrey Beall

https://www.wired.com/2013/08/h2-

screenshot-clearing/ 

http://www.flickr.com/photos/31437555@N00/1950409800/
https://www.wired.com/2013/08/h2-screenshot-clearing/
https://www.wired.com/2013/08/h2-screenshot-clearing/


Slides:
Notes: 

Project directory structure
Project_1

● methods
● raw_data

● analysis

● scripts
● manuscript

● readme and/or ELN link

● Develop an informative 

directory structure

● Keep research materials 

together

Slide from: Repro4Everyone
Inspired by ‘Bioinformatic data skills’ 

by Vincent Buffalo

https://www.repro4everyone.org/
http://shop.oreilly.com/product/0636920030157.do


Slides:
Notes: 

Project directory structure
Project_1

● methods
● raw_data

○ readme
● analysis

○ analysis_method_1
■ 2017
■ 2018

○ analysis_method_2
● scripts
● manuscript

○ text
■ version_1

● readme and/or ELN link

Specific content in each 
category for Project #1

Raw data, 
Data analysis, and 
Manuscript

Slide from: Repro4Everyone
Inspired by ‘Bioinformatic data skills’ 

by Vincent Buffalo

https://www.repro4everyone.org/
http://shop.oreilly.com/product/0636920030157.do


Project directory structure

● Project_1
○ methods

○ raw_data

■ readme
○ analysis

■ analysis_method_1
● 2017

● 2018

■ Analysis_method_2
○ scripts

○ manuscript

■ text
● Version_1

○ readme and/or ELN link

● Always keep raw 
data!

● Always backup 
data

(3x and synchronized: 3 unique 
locations - cloud, server, 
personal drive)

Slide from: Repro4Everyone
Inspired by ‘Bioinformatic data skills’ 

by Vincent Buffalo

https://www.repro4everyone.org/
http://shop.oreilly.com/product/0636920030157.do


File naming conventions

● What did you call the 

last file you created or 

saved?

● Did you have rules?



File naming tips

• Avoid using spaces

• Avoid using special characters like 

" < > / \ | : ; ' ? * & ` ^ @ ( )

• If you include the date, use the 

format YYYY-MM-DD or 

YYYYMMDD

• To separate parts of a file name, 

use:

o Underscore _

o Dash -

o CamelCase

• Use meaningful abbreviations

• Use version numbers

• Document your decisions



Slides:
Notes: 

File naming example

20130825_DOEProject_Ex1Test1_Data_Gonzalez_v3-03.xlsx

Date Project Experiment Type ID Version

General Specific

http://guides.lib.purdue.edu/c.php?g=353013&p=2378292

Slide from: Repro4Everyone

http://guides.lib.purdue.edu/c.php?g=353013&p=2378292
https://www.repro4everyone.org/


Version Control - Software

Coding & Cookies workshops:

Shareable Jupyter Notebooks with Git

Version Control using Git and RStudio

https://libguides.colostate.edu/c.php?g=711576&p=10038055
https://libguides.colostate.edu/coding-cookies/git
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A strategy for describing the data

• Be kind to your future self (or 

collaborators)!

• You won't remember the details, and 

your past self doesn't answer emails

• Write down the important information 

about your files – where they came 

from, how they're organized, any 

abbreviations or codes, etc.

Image courtesy of Flickr user Sarah

https://www.flickr.com/photos/sarahseverson/


README files
• Plain text file (.txt) or markdown (.md)

• Create one for each project

• Can have additional README files for 

sub-folders

• Include a file inventory with information 

about what is in the files

• Describe naming conventions

• README template for research data:

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

me 

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


README files: Tips
DO

• Keep it concise, yet informative

• Use headings, line breaks, tables, and bullet points 

for readability

• Define the variable list, including full names and 

definitions of column headings for tabular data, 

units of measurement, explain abbreviations and 

any empty cells

• Describe any scripts, code, notebooks and the 

software used to run them (e.g., R, Python, 

Mathematica, MatLab) as well as the software 

versions, including packages, that you used to run 

those files

• Provide links to publications that cite or use the 

data, other publicly accessible locations of the data 

and/or the related research article

• List other sources, if any, that the data was derived 

from

DON'T

• Assume that variables, abbreviations/shorthand, 

acronyms, units, scoring keys, etc. are always used 

in the same way or universally understood

• Include author names or other identifying 

information (initials, email addresses, ORCIDs) if 

the journal follows a double-blind review process

• Include the Abstract or Methods sections of your 

manuscript as a substitute for explaining your data

• Include statements that are phrased in a way to 

suggest any legal imperative for attribution (e.g., 

“required,” “must”) or other conditions for reuse; 

instead encourage potential users to contact you or 

cite the data for additional information or potential 

for collaboration

Blog post from Dryad data repository: "Creating a README for rapid data 

publication"

https://blog.datadryad.org/2023/10/18/for-authors-creating-a-readme-for-rapid-data-publication/
https://blog.datadryad.org/2023/10/18/for-authors-creating-a-readme-for-rapid-data-publication/


Codebooks 

• Also known as Data Dictionaries

• Define variables and their units

• Explain the formats for dates, 

time, geographic coordinates 

• Define any coded values and 

missing values 



Formal Metadata Schemas

• Many discipline specific metadata 
standards

• DDI: https://ddialliance.org

• ISO 19110/19139 for geospatial 
data: https://www.fgdc.gov/metadata/iso-
standards

• EML: https://eml.ecoinformatics.org

• Search for other standards:
• http://www.dcc.ac.uk/resources/metadata-

standards

• https://fairsharing.org/standards/

https://ddialliance.org
https://www.fgdc.gov/metadata/iso-standards
https://www.fgdc.gov/metadata/iso-standards
https://eml.ecoinformatics.org
http://www.dcc.ac.uk/resources/metadata-standards
http://www.dcc.ac.uk/resources/metadata-standards
https://fairsharing.org/standards/


Document your analysis

• KEEP AN ORIGINAL “RAW” DATA FILE

• Record everything you do with your data

• Can be included in the README file or as an extra 
spreadsheet tab



Reproducible research

• Automate your analysis in 
computer code, e.g.:

• R

• Python

• SPSS syntax

• Assists with repetitive tasks

stock image from Fotolia
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Backup



Data storage & backup

Short Term

• During the project

• Frequent changes

• Easily accessible*

*to authorized people

Long term

• After the project is over

• Little to no changes

• Can be “put away”



Data storage & backup

Short Term

• During the project

• Frequent changes

• Easily accessible*

*to authorized people

Long term

• After the project is over

• Little to no changes

• Can be “put away”



How sensitive is your data?

• What your data are determine where you can put it.

• Different types of data are regulated and have specific 
security requirements

• Ex: PII, PHI, student data, human subjects data

• IRB protocols or data use agreements can dictate security 
requirements



Backup recommendations

3-2-1 Rule:

Three copies
• One primary and two 

backups

Two formats/media
• E.g. external hard drive & 

cloud storage

One off site
• Where is your cloud storage 

located?
Image from Clipartmax

https://www.clipartmax.com/middle/m2i8d3N4i8K9N4G6_6-different-types-of-cloud-computing-cloud-application-security-service-market/
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Preservation questions

• What will you store?

• Who will be in charge?

• How long will you store it?

• Where will you store it?
o Multiple copies

Photo by tookapic

https://pixabay.com/users/tookapic-1386459


Data storage & backup

Short Term

• During the project

• Frequent changes

• Easily accessible*

*to authorized people

Long term

• After the project is over

• Little to no changes

• Can be “put away”



Preservation at project end

• Put away your toys!

• Include documentation

• Save in archival formats

• Link data to other research 
output

Image from pixabay

https://pixabay.com/photos/toy-box-toy-to-play-lego-duplo-1916163/


Archival data formats

• Avoid proprietary formats
• Example: Excel/SPSS files

• Use common data standards 
in your field

• Example: .csv for tabular data

Image via Amazon
Library of Congress Recommended Formats Statement

https://www.amazon.eg/-/en/PHT-Silicone-Blanked-All-Weather-Coasters/dp/B00R87RPX8
https://www.loc.gov/preservation/resources/rfs/index.html


Sharing data in Repositories

Where should your data go?

Funder specified? No?

Journal specified? No?

Discipline specified? No?

Institutional repository with data?

General repository



Sharing data in Repositories

• Discipline specific
• http://re3data.org/

• http://FAIRsharing.org

• General
• Dryad - https://datadryad.org/

• Zenodo - https://zenodo.org/

• Comparison chart

• Institutional Repository
• CU Scholar - https://scholar.colorado.edu/

http://service.re3data.org/browse/by-subject/
http://fairsharing.org/
https://datadryad.org/
https://zenodo.org/
https://zenodo.org/doi/10.5281/zenodo.3946719
https://scholar.colorado.edu/


Sharing research code and software

Instructions for archiving a GitHub repository on Zenodo

https://guides.github.com/activities/citable-code/


DMP Exercise

• Go to dmptool.org

• Log in or create a free account

• If you are a CU Boulder affiliate:
o Log in using your CU Boulder email address to access CU-specific 

guidance

• Go to "Create Plan"

• Select a DMP Template relevant to your field (if you're having 
trouble choosing, check "No funder associated …")

• Look through the prompts and attempt to answer them for your 
own research

https://dmptool.org/


DMP Exercise

• Were any of the prompts confusing or difficult to answer?

• What questions do you have? Is there anything you would like 
clarification on?



Data Management Tools

• DMPTool.org
o Funder templates, general guidance

• Open Science Framework
o Free web app for project management and sharing scholarly output

• Git and Github
o Version control: collaborate and track changes in code

• OpenRefine
o Free tool for cleaning data

• File renamers (e.g. BulkRenameUtility)
o Rename many files with just a few clicks

https://dmptool.org/
https://osf.io/
https://git-scm.com/
https://github.com/
https://openrefine.org/
https://www.bulkrenameutility.co.uk/


Help and Consultations

• One-on-one or small group consults

• Review draft DMPs and README files

• Help navigate data policies 

• Find data repositories 

• Advice on file formats, etc.

• CU Boulder:
o https://www.colorado.edu/libraries/research-assistance/data-services

• CSU:
o https://lib.colostate.edu/services/data-management/

https://www.colorado.edu/libraries/research-assistance/data-services
https://lib.colostate.edu/services/data-management/
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