
Best Practices for Research Data Management

Jean-Paul Courneya, Bioinformationist

jpcourneya@hshsl.umaryland.edu

Amy Yarnell, Data Services Librarian

ayarnell@hshsl.umaryland.edu

April 16, 2020

This work is licensed under a Attribution-NonCommercial-ShareAlike 3.0 United States

.

mailto:jpcourneya@hshsl.umaryland.edu
mailto:kdownton@hshsl.umaryland.edu
http://creativecommons.org/licenses/by-nc-sa/3.0/us/


Learning Objectives

• Recognize the benefits and requirements related to the management 

and sharing of research data

• Apply best practices for data planning and management

• Understand options for storing and preserving research data

• Identify repositories and determine best sharing option for data
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Why Data Management?
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✓ Funding agency data 

management and sharing 

requirements

✓Publisher data sharing policies

✓NIH rigor and reproducibility



…must specify that data are 

deposited publicly and list the 

name(s) of repositories along 

with digital object identifiers or 

accession numbers”

“All data necessary to 

understand, assess, and 

extend the conclusions of 

the manuscript must be 

available 

http://www.sciencemag.org/site/feature/contribinfo/prep/gen_info.xhtml
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Publisher requirements

http://www.sciencemag.org/site/feature/contribinfo/prep/gen_info.xhtml


Why Data Management?

• Transparency

• Re-use and innovation

• Reproducibility and Replicability

• Open Science
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https://www.nature.com/news/1-500-scientists-lift-

the-lid-on-reproducibility-1.19970



Why Data Management? – What’s in it for me?

Have you ever. . . ?

- Conducted research with a team?

- Put data on a flash drive that got lost or broken?

- Collected data that you had trouble understanding later?
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Why Data Management?- What’s in it for me?

?

Giulia Forsythe. “Who owns your education data?” 2013 

https://www.flickr.com/photos/gforsythe/8508041553/

• Organization

• Comprehensibility

• Efficiency

• Quality

• Access
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https://www.flickr.com/photos/gforsythe/8508041553/


http://retractionwatch.com/2013/10/30/nejm-paper-on-sleep-apnea-retracted-when-original-data-cant-be-found/

Don’t end up here!
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Multiple errors in table

Did not alter conclusions in article

BUT, could not locate primary data

Don’t end up here!

http://retractionwatch.com/2013/10/30/nejm-paper-on-sleep-apnea-retracted-when-original-data-cant-be-found/


Data management best practices
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Data Management 

Planning



Data Lifecycle

Plan for 
Data

Collect 
Data

Clean

Data

Analyze 
Data

Store 
Data

Preserve 
Data

Share

Data



What data will you need to collect?

What do you plan to do with the data?  Why are 

you collecting it? What do you need to measure? 

How will you collect the data?  Who will enter the 

data?

Are there ethical considerations that will 

complicate data collection?  

Begin with a clear, well-thought out hypothesis.  Your research question will 

guide your data collection plan.
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Planning!



Data Management Plans (DMPs)

• A formal plan that:

• describes the data your research will produce

• describes how your data will be handled during and 

after your project

• is being required by more and more funders

• is typically less than three pages



https://dmptool.org
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Data Management Plans

https://dmptool.org/


https://dmptool.org
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Data Management Plans

https://dmptool.org/


https://dmptool.org
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Data Management Plans

https://dmptool.org/


Who is responsible for data management?
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Who is responsible for data management?

Everyone!
(but everyone means no one 

without assigning responsibility )

Data Management Workflows



Assign a person to be responsible for ensuring quality 

control:

✓ File naming conventions adhered to

✓Minimum documentation

✓ Version controls followed

✓Data backed up
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Data Management Workflows



Data Collection
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Your variables



Coding data will reduce inconsistency in data entry

0 = no high school 

1 = some high school

2 = graduated high school

3 = some college

4 = graduated college 

Code missing data!  Participants might not remember exact dates or might 

not want to disclose information.

8888 = participant cannot remember (date of appendectomy)

9999 = participant will not disclose (past drug use)
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Variables – Best Practices



Do not calculate variables 

Avoid oversimplification

Medication  – yes/no; dose; duration of treatment
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Variables – Best Practices

USE THESE NOT THIS

Systolic BP, Diastolic BP Hypertension – yes/no

Height, weight BMI

Temperature Fever– yes/no
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Data Dictionaries



•Intuitive / meaningful variable names e.g. study_id

•What do variable names mean?

•What does each variable contain?

•Are there a limited set of possible values?

Name Field Type Description Possible values Units

study_id text Unique ID of 

study

8-digit number

date_enrolled date Initial subject 

enrollment 

date

Date in format YYYY-

MM-DD; All dates later 

than 2011-09-01

weight integer Weight of 

subject

lbs
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Document your variables



27

File Organization



28CC BY-NC2.5 https://xkcd.com/1459/

https://xkcd.com/1459/


sam_1262011.tif
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File Names



sam_1262011.tif

12 June, 2011?

December 6, 2011?

January 26, 2011?
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File Names



sam_1262011.tif

Unambiguous dates, the ISO standard:

• YYYYMMDD  or YYYY-MM-DD
o e.g. 20120612 = June 6, 2012

• YYYYMMDDTHH:MM:SS
o e.g. 20120612T14-03-12 = June 6, 2012 2:03:12 pm 

12 June, 2011?

December 6, 2011?

January 26, 2011?
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File Names



sam_1262011.tif

12 June, 2011?

December 6, 2011?

January 26, 2011?

Scanning acoustic microscope?

Systolic anterior motion?

Sam the postdoc?

32

File Names

Unambiguous dates, the ISO standard:

• YYYYMMDD  or YYYY-MM-DD
o e.g. 20120612 = June 6, 2012

• YYYYMMDDTHH:MM:SS
o e.g. 20120612T14-03-12 = June 6, 2012 2:03:12 pm 



100s 
of slices

5-7 experiments 
a week…

3 post docs

100s of 
slides

100s of huge 
images

TIF
TIF

TIF
TIF

TIF
TIF

TIF
TIF

TIF

TIF
TIF

TIF
TIF

TIF
TIF

TIF
TIF

TIF

TIF
TIF

TIF
TIF

TIF

TIF
TIF

TIF
TIF

TIF

1000s of 
image files TIF TIF

1 rat 
heart



1. Embody their content, including major parameters

AtherRat_ex012_ather_lipitor_128.tif
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File names should…



1. Embody their content, including major parameters

AtherRat_ex012_ather_lipitor_128.tif

2. Have non-cryptic/intuitive names where possible

AtherRat_SOP_DataValidation_v01.docx
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File names should…



3. Be extensible. “ex001” not “ex1”
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File names should…

RawData1.xlsx
RawData10.xlsx
RawData2.xlsx

*
*
*

RawData01.xlsx
RawData02.xlsx

*
*
*

RawData10.xlsx

x ✔



4. Be unique, where possible and practical.  

Avoid 20 files named “data.xlsx” in different folders
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File names should…

Data.xlsx Data.xlsx

Subject 1 Subject 2 Subject 3 Subject 4

Data.xlsxData.xlsx



4. Be unique, where possible and practical.  Avoid 20 files 

called “data.xlsx” in different folders
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File names should…

Data.xlsx Data.xlsx

Subject 1 Subject 2 Subject 3 Subject 4

Data.xlsxData.xlsx ???



5. Do not use special characters – restrict file names to 

numbers, letters, and underscores
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File names should…



6. Use consistent, documentable rules for naming files

AtherRat_012_056_mb_0423_raw.csv

AtherRat = experiment name

012   = experiment number

056   = sample number

mb = stain used, methylene blue

0423  = 2-digit coordinates of image (4 across, 23 down)

Raw  = data stage
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File names should…
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In the folder…



In the folder…
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Storage
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Plan for 
Data

Collect 
Data

Clean

Data

Analyze 
Data

Store 
Data

Preserve 
Data

Share

Data

Data Lifecycle



Solutions at UMB

Office 365 – One Drive

SOMFiles – Backup data storage for PIs

Discuss storage options with IT at your school
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Storage Solutions at UMB



If you are going to use cloud storage: 

• Talk to IT at your school.

• On campus: SharePoint, OneDrive

• Others: Google Cloud Drive, Amazon, Box.
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https://pixabay.com/en/cloud-infrastructure-disk-space-2531028/ 

Storage Options



 How will you back up your data?

 How frequently will data be backed up?

 How long will backups be stored?

 How much storage space will be needed?

 And how can you keep track of different versions of 

data, especially when backing up to multiple devices?
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Backup Considerations



Save multiple copies…

…and disperse them geographically 

https://pixabay.com/en/map-of-the-world-destinations-1646805/
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Security Considerations

Certain data requires special protection:

• Protected Health Information

• Patents or commercial data

• Data as intellectual property



• Password protect files or 

folders.

• Lock computers when not 

in use.

• Have others sign data 

use agreements.

• At UMB, use Accellion

for transfer of secure files
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http://pixabay.com/p-538722/?no_redirect

Security Extra Steps

http://pixabay.com/p-538722/?no_redirect


Preservation
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storage ≠ preservation



Protects from: Hardware obsolescence
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Preservation



Protects from: Software obsolescence
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Preservation



Preservation

Collecting 

data

Disseminating 

data
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Trusted Open Formats



≠

Microsoft Excel Molecular Devices 

pClamp Software
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However…



Encryption and Compression
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Data Formats

https://pixabay.com/en/key-tool-open-lock-security-2114459/



59

Data Formats

You can’t assume you own your data

Check for:

•Funder policies on data ownership

•Institution policies on data ownership

?



Providing Access
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Why share data?

Open scientific 

inquiry

Verification and 

reproducibility

Creates teaching 

resources

Increase visibility 

and impact

Prevents faulty or 

fraudulent research

Reduces duplication

Encourage 

collaboration

Promotes new 

research

Better 

Research!



Time and effort

Fear of losing control of data

Confidential and sensitive information

Ownership of data

Lack of incentives

Inexperience with data management
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Data sharing challenges



•Access vs. meaningful access

•Well-documented data
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Providing access to your data
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Institutional

Cross 

Disciplinary

Discipline 

Specific

Repository Types



http://www.nlm.nih.gov/NIHbmic/nih_data_sharing_repositories.html
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NIH Data Sharing Repositories

http://www.nlm.nih.gov/NIHbmic/nih_data_sharing_repositories.html


Figshare



http://www.re3data.org/ 67

Research Data Repositories

http://www.re3data.org/
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UMB Data Catalog



Data Publishing



Conclusion
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•Workshops, consultations, and assistance

•Data management plan guidance

•Storage and preservation recommendations

•File naming and organization advice

•Data citation 

•Locating secondary data for reuse

•Recommending technology for specific needs

•Data catalog

•Referrals to other UMB experts

How is the library supporting data management?



HS/HSL Data Management Services,

http://guides.hshsl.umaryland.edu/data



Questions?
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