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Objectives: Knowledge Gained

Current roles libraries play in research data management (RDM)

Research process

Differences between clinical and bench science researchers and their RDM needs

Current climate around data management and sharing

Best practices in data documentation and description 

Relevance of standards to data management

Issues in storage, preservation, and sharing of data

Understand:



Objectives: Skills Obtained

Conduct data interviews

Assist researchers with data management best practices

Evaluate data sharing options for researchers

Develop a strategy for implementing a data management service at 
your institution

Be able to:



First word you think of 
when you hear the 

word data?



First word you think of when you hear data

Information

Numbers
Cool

Statistics

Big
Necessary

Storage

Science



First word you think of when you hear data

Environment
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What roles 
should librarians 

play in RDM? ?



Support access to data?



Support the use of 
data?



Support preservation of 
data?



Hard to support RDM once the 
research is over…

 “here’s all of my data”



“Here’s all of my documentation”



Or worse: “I have no documentation”



How have 
libraries 

responded? ?



Institutional Repositories



Data management plans



Adapting reference services

Ask a Librarian



LibGuides



Education



Liaison/Subject librarians

Connection to 
research 
groups



Informationist projects



Find your own path



CASE STUDY
Maternal smoking during pregnancy and newborn neurobehavior



Case Study: Goals

Understand researchers’ study, data practices, and needs

Improve researchers’ data collection and organization

Identify avenues for researchers to share their data
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Data?



That means...

Tables of numbers

Samples, specimens, 
slides

Sequences, base pairs

Audio, video, imaging

SubjectID Age SBP DBP

001 30 130 70

002 24 145 80

003 28 120 180



Reproducibility

Lab notebooks

Software

Protocols

And more...



Categories of 
Data

Observational Experimental

Computational Derived/Compiled



The story 
of data



The story of data

Identify:

Raw data

Transformed data

Analyzed data

What processes create these data?



The story can be simple



The story can be simple

Create



The story can be simple

Create



The story can be simple

Patient
ID

TumorArea
PreTreat
(mm2)

TumorArea 
PostTreat
(mm2)

Number
Therapy
Sessions

1001 454 317 4

1002 234 82 7

Create

Process



The story can be simple

Patient
ID

TumorArea
PreTreat
(mm2)

TumorArea 
PostTreat
(mm2)

Number
Therapy
Sessions

1001 454 317 4

1002 234 82 7

Create

Process

Analyze



The story can be complex



The story can be complex

CreateCreate



The story can be complex

Create

Process

Time 
(ms)

Signal 
(mV)

0.1 4.2

0.2 4.3

0.3 4.8

X (μm) Y (μm) Z (μm) Thickness (μm)

34 55 75 1.2

36 58 75 1.3

Create

Process
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The story can be complex

Create

Process

Analyze

Time 
(ms)

Signal 
(mV)

0.1 4.2

0.2 4.3

0.3 4.8

X (μm) Y (μm) Z (μm) Thickness (μm)

34 55 75 1.2

36 58 75 1.3

Create

Process

Analyze

Model 1 Model 37 Model 300



Data in an article



Where does all the data go?

Patient
ID

TumorArea
PreTreat
(mm2)

TumorArea 
PostTreat
(mm2)

Number
Therapy
Sessions

1001 454 317 4

1002 234 82 7

Create

Process

Analyze



Where does all the data go?

Patient
ID

TumorArea
PreTreat
(mm2)

TumorArea 
PostTreat
(mm2)

Number
Therapy
Sessions

1001 454 317 4

1002 234 82 7

Create

Process

Analyze

Images    
folder

Spreadsheets 
folder

Figures   
folder



Data Lifecycle

Idea Process
Methods

Create
Collect

Assemble

Processing
Analysis Findings Disseminate



Data Lifecycle: Idea

Idea

➔ Hypothesis
➔ Methodology
➔ Exploration



Data Lifecycle: Process & Methods

IdeaIdea Process
Methods

➔ Protocol (experimental workflow)
➔ Organism/Study population
➔ Equipment
➔ Software



Data Lifecycle: Gathering data

IdeaIdea Process
MethodsIdea Process
Methods

Create
Collect

Assemble

➔ Observations
➔ Lab experiments
➔ Simulations
➔ Aggregation/Extraction



Data Lifecycle: Processing & Analysis

IdeaIdea Process
MethodsIdea Process
Methods

Create
Collect

Assemble
Idea Process

Methods

Create
Collect

Assemble

Processing
Analysis

➔ Statistical analyses
➔ Visualizations
➔ Modeling
➔ Coding



Data Lifecycle: Findings

IdeaIdea Process
MethodsIdea Process
Methods

Create
Collect

Assemble
Idea Process

Methods

Create
Collect

Assemble

Processing
AnalysisIdea Process

Methods

Create
Collect

Assemble

Processing
Analysis Findings

➔ Results
➔ Conclusion
➔ Discussions



Data Lifecycle: Dissemination

IdeaIdea Process
MethodsIdea Process
Methods

Create
Collect

Assemble
Idea Process

Methods

Create
Collect

Assemble

Processing
AnalysisIdea Process

Methods

Create
Collect

Assemble

Processing
Analysis FindingsIdea Process

Methods

Create
Collect

Assemble

Processing
Analysis Findings Disseminate

Publication
Presentation

Poster



Data Lifecycle: Disseminating data

Idea Process
Methods

Create
Collect

Assemble

Processing
Analysis Findings

Publication
Presentation

Poster

Disseminate 
Findings

Disseminate 
Data

Supplemental Files
Repository

Data Publication
Author mediated



Data Lifecycle: Data Reuse

Create
Collect

Assemble

Disseminate 
Data

Supplemental Files
Repository

Data Publication
Author mediated



Data Lifecycle: Data reuse + reproducibility

Create
Collect

Assemble

Disseminate 
Data

Supplemental Files
Repository

Data Publication
Author mediated

Process
Methods

?



Why would anyone need someone else’s data?

Cow concept: Dorothea Salo, “Save the Cows”, 2009.

http://www.slideshare.net/cavlec/save-the-cows-data-curation-for-the-rest-of-us-1533252 

http://www.slideshare.net/cavlec/save-the-cows-data-curation-for-the-rest-of-us-1533252


Why would anyone need someone else’s data?

Analyze & Process

Cow concept: Dorothea Salo, “Save the Cows”, 2009.

http://www.slideshare.net/cavlec/save-the-cows-data-curation-for-the-rest-of-us-1533252 

http://www.slideshare.net/cavlec/save-the-cows-data-curation-for-the-rest-of-us-1533252


Why would anyone need someone else’s data?

Analyze & Process

Publish

Cow concept: Dorothea Salo, “Save the Cows”, 2009.

http://www.slideshare.net/cavlec/save-the-cows-data-curation-for-the-rest-of-us-1533252 

http://www.slideshare.net/cavlec/save-the-cows-data-curation-for-the-rest-of-us-1533252


Why would anyone need someone else’s data?

Analyze & Process

Publish

Cow concept: Dorothea Salo, “Save the Cows”, 2009.

http://www.slideshare.net/cavlec/save-the-cows-data-curation-for-the-rest-of-us-1533252 

http://www.slideshare.net/cavlec/save-the-cows-data-curation-for-the-rest-of-us-1533252


No need to “kill the cow”



?
Questions
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Understand your researchers

Bench Science Researchers Clinical Researchers



Bench Research: The lab is their home



Bench Research: Many researchers



Bench Research: Different workflows



Bench Research: Wide variety of data



Bench Research: Wide variety of data



Bench Research: Wide variety of data



Bench Research: Wide variety of data



Bench Research: The same but different



Bench Research: The same but different



Bench Research: The same but different



Bench Research: Different but the same

Systems level, functional genomics analysis of chronic epilepsy:



Bench Research: Different but the same

Systems level, functional genomics analysis of chronic epilepsy:



Bench Research: Different but the same

Systems level, functional genomics analysis of chronic epilepsy:



Bench Research: Different but the same

Systems level, functional genomics analysis of chronic epilepsy:



Bench Research: One size DOES NOT fit all



Bench Research: Lab turnover



Bench Research: Lab turnover + many experiments



Bench Research: Lab turnover + many experiments 



Bench Research: Lab turnover + many experiments



Bench Research: Lab turnover + many experiments

An RDM Mess



But we’re NOT scientists!



So you’re not a 
scientist...

Work with one researcher at a time

DO YOUR HOMEWORK

➔ Review researcher backgrounds
➔ Read methods sections of papers
➔ Look at figures 



Clinical Research: 
Live in two worlds

➔ Primarily trained as 
clinicians, not researchers
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with minimal training



Clinical Research: 
Live in two worlds

➔ Primarily trained as 
clinicians, not researchers

➔ Many take on research 
with minimal training

➔ Split time between 
research and clinical 
responsibilities



Clinical Research: Project personnel

PI
Research 

Coordinator

Research 
Assistant

Research 
Assistant

Data 
Manager Statistician



Clinical Research: Long studies, many participants

Participants

2014 2015 2017 2018 2019 2020 2021 2022 2023 2024



Clinical Research: Consistent data



Clinical Research: Consistent data



Clinical Research: Consistent data



Clinical Research: Data collection forms



Clinical Research: Data collection forms

Total Cholesterol = LDL + HDL Cholesterol + Triglycerides/5



Clinical Research: Data quality

PatientID Date of Birth Weight Smoker

1001 1983-01-09 180 Y

1002 1974-04-10 55

1003 1991-05-02 135 2 packs/day

1005 1972-04-24 80 No



Clinical Research: Regulations



Clinical Research: Audit trails

HIPAA Compliant



Clinical Research: Project personnel

PI
Research 

Coordinator

Research 
Assistant

Research 
Assistant

Data 
Manager Statistician



Data Management Nightmare
https://www.youtube.com/watch?v=nNBiCcBlwRA 

https://www.youtube.com/watch?v=nNBiCcBlwRA


Different languages 

➔ Data capture vs data 
collection

➔ Data quality (clinical 
term)

Tower of Babel



Clinical & Bench
Common issues

➔ Documentation
➔ Workflow 



EXERCISE 1
The research paper



The research paper: Tasks

What are/is the funding source for this research paper?

What types of data are being collected?

What method(s) did the research use to collect the data?



What data collection 
methods can you 

identify?



The research paper: Collection methods

a) Questionnaires

TLFB

NNNS

Medical history questionnaire

Hollingshead

CES-D

b) Bioassay

Salivary continine

Infant saliva sample

c) Observation

d) Interviews



What data types can you 
identify?



The research paper: Types of data

Physiological/Clinical measures

Bioassay, saliva samples, interviews, 
medical history questionnaire

Behavioral

NNNS, Interview, Questionnaire, TFLB

Neurological

NNNS, Observation

Socioeconomic

Hollingshead

Psychological

CES-D



Why is this important?



Data Interviews



Data Interviews: How to reach out

1. Review literature to inform questions
2. Identify researchers with active grant funding
3. Separate researchers into bench and clinical



Data Interviews: Why they are useful

Opportunity to meet with researchers

Learn about researchers’ data practices

Establish relationships with research community

Identify data service gaps

Associates the library with data



Data Interviews: Quick tips

Do your homework (review papers, researcher background)

Make meetings about the researcher, not about the library

Read KB, Surkis A, Larson C, et al. Starting the data conversation: informing data services at an academic 
health sciences library. Journal of the Medical Library Association : JMLA. 2015;103(3):131-135. 
doi:10.3163/1536-5050.103.3.005.

Citation:



?
Questions
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Carrots Sticks
RDMRDM



Carrots
Better Science

Sharing data across research 
communities:
➔ Human Genome Project
➔ Alzheimer’s Disease Neuroimaging 

Initiative

Collaborating to address new 
diseases (e.g. Zika, Ebola)

RDM



Human Genome Project



Human Genome Project: Competition



Human Genome Project: Competition

2 years ahead of schedule



RDM Carrots 
Getting credit



RDM carrots: Data repositories

Share with research 
communities

Receive proof for credit 
(DOI)



RDM carrots: Data journals



RDM carrots: Data citation

Share data = more citations (Piwowar, 2013)

Cite data within publications and visa versa

Get a unique ID



RDM carrots: NIH Biosketch



RDM sticks



Timeline of funder data regulations

NIH Data Sharing Policy
Research >$500,000
No enforcement

2003
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Timeline of funder data regulations

NIH Data Sharing Policy
Research >$500,000
No enforcement

2003 2008 2011 2013 2015 2016

NIH Public Access Policy
No enforcement

NSF Data Management Plan
Required w/ grant application

NIH Public Access Policy
Restrict grant funding

NIH Genome Wide 
Association Studies
Required to de-identify data
Required to deposit in dbGap

OSTP Memo
“Funded...research 
are made available 
to the 
public...including 
digital data”

NIH Genomic Data 
Sharing Policy
All genomic data must be 
shared

 *Coming soon* NIH Data 
Management Requirements

What created the data?
What protocols were used?

Preservation?
Access to data?



NIH Data Management Requirements

Full descriptions of the data and how it was collected

What software/tools were used to create the data?

What protocols/steps were used to create the data?

How will long term preservation of data be ensured?

How will access to data be provided?



ICPSR DMP Elements



NSF Requirements

1. the types of data, samples, physical collections, software, curriculum materials, and other materials to be 
produced in the course of the project;

2. the standards to be used for data and metadata format and content (where existing standards are absent 
or deemed inadequate, this should be documented along with any proposed solutions or remedies);

3. policies for access and sharing including provisions for appropriate protection of privacy, confidentiality, 
security, intellectual property, or other rights or requirements;

4. policies and provisions for re-use, re-distribution, and the production of derivatives; and

5. plans for archiving data, samples, and other research products, and for preservation of access to them.



DMP Tool



Timeline of funder data regulations

NIH Data Sharing Policy
Research >$500,000
No enforcement

2003 2008 2011 2013 2015 2016

NIH Public Access Policy
No enforcement

NSF Data Management Plan
Required w/ grant application

NIH Public Access Policy
Restrict grant funding

NIH Genome Wide 
Association Studies
Required to de-identify data
Required to deposit in dbGap

OSTP Memo
“Funded...research 
are made available 
to the 
public...including 
digital data”

NIH Genomic Data 
Sharing Policy
All genomic data must be 
shared

 *Coming soon* NIH Data 
Management Requirements

What created the data?
What protocols were used?

Preservation?
Access to data?

Rigor & 
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Results reporting



RDM regulations: Rigor & Reproducibility

New guidelines: January 25, 2016

– Scientific premise must describe strengths/weaknesses of prior research

– Scientific rigor to ensure robust/unbiased experimental design, 
methodology, analysis, interpretation, reporting of results

– Consideration of relevant biological variables

– Authentication of key biological/chemical resources



RDM regulations: Rigor & Reproducibility

New guidelines: January 25, 2016

– Scientific premise must describe strengths/weaknesses of prior research

– Scientific rigor to ensure robust/unbiased experimental design, 
methodology, analysis, interpretation, reporting of results

• FULL TRANSPARENCY IN REPORTING EXPERIMENTAL DETAILS

– Consideration of relevant biological variables

– Authentication of key biological/chemical resources



Rigor & Reproducibility

http://www.nature.com/news/policy-nih-plans-to-enhance-reproducibility-1.14586

“a complex array of other factors seems 
to have contributed to the lack of 
reproducibility. Factors include poor 
training of researchers in experimental 
design; increased emphasis on making 
provocative statements rather than 
presenting technical details; and 
publications that do not report basic 
elements of experimental design”



ClinicalTrials.gov



The Final Rule

https://prsinfo.clinicaltrials.gov/FinalRuleChanges-16Sept2016.pdf



Animal Research

Detailed information collected from 271 publications: 

59% stated hypothesis and number/characteristics of animals

13% used randomization

14% used blinding

30% of publications that used statistical methods did not describe methods 

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0007824



Reproducibility of Preclinical Research

Scientists in haematology and oncology departments at Amgen tried to 
confirm findings from 53 “landmark” studies

Findings confirmed in only 6 (11%) cases. 

http://www.nature.com/nature/journal/v483/n7391/full/483531a.html 



Principles and Guidelines for Reporting Preclinical Research

Joint workshop June 2014: NIH, NPG, Science   
Consensus from journal editors:
Rigorous statistical analysis
Transparency in reporting
Data and material sharing
Consideration of refutations
Consider establishing best practice guidelines for:
● Image based data
● Antibodies
● Cell lines
● Animals

http://www.nih.gov/about/reporting-preclinical-research.htm



What do scientists think?

http://www.nature.com/news/1-500-scientists-lift-the-lid-on-reproducibility-1.1997017 



Resource for Comparing Federal Policies
http://datasharing.sparcopen.org/ 

http://datasharing.sparcopen.org/


RDM publisher 
regulations



Timeline of publisher data regulations
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2003 2008 2011 2013 2015 2016
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Required to deposit in dbGap

OSTP Memo
“Funded...research 
are made available 
to the 
public...including 
digital data”

NIH Genomic Data 
Sharing Policy
All genomic data must be 
shared

 *Coming soon* NIH Data 
Management Requirements

What created the data?
What protocols were used?

Preservation?
Access to data?

Rigor & 
Reproducibility
Results reporting

2014

PLOS Data 
Sharing Policy
Must show proof 
of sharing



PLOS Data Sharing Policy

“Refusal to share data…in accordance with this policy 
will be grounds for rejection…

...must specify that data are deposited publicly and 
list the name(s) of repositories along with digital 
object identifiers or accession numbers” 



Timeline of publisher data regulations

NIH Data Sharing Policy
Research >$500,000
No enforcement

2003 2008 2011 2013 2015 2016

NIH Public Access Policy
No enforcement

NSF Data Management Plan
Required w/ grant application

NIH Public Access Policy
Restrict grant funding

NIH Genome Wide 
Association Studies
Required to de-identify data
Required to deposit in dbGap

OSTP Memo
“Funded...research 
are made available 
to the 
public...including 
digital data”

NIH Genomic Data 
Sharing Policy
All genomic data must be 
shared

 *Coming soon* NIH Data 
Management Requirements

What created the data?
What protocols were used?

Preservation?
Access to data?

Rigor & 
Reproducibility
Results reporting

2014

PLOS Data 
Sharing Policy
Must show proof 
of sharing

ICMJE Proposal
Clinical trial data 

sharing in 
journals



ICMJE Proposal

Clinical trial data sharing

De-identified data underlying the results

No later than 6-months after publication

Open for comments (ended April 30)



ICMJE Proposal: Result

https://www.statnews.com/2017/06/06/data-sharing-rules-disappoint/ 

https://www.statnews.com/2017/06/06/data-sharing-rules-disappoint/


RDM regulations: Fear of retraction

Use specific cases of retraction to resonate with researchers

http://www.retractionwatch.com 

Use examples that identify prominent researchers or publications

Isolate examples where data management is the trigger for lost credibility

http://www.retractionwatch.com


Fear of retraction: Lost credibility

Discovered multiple errors in table



Fear of retraction: Lost credibility

Discovered multiple errors in table 

Did not alter conclusions of article



Fear of retraction: Lost credibility

Discovered multiple errors in table 

Did not alter conclusions of article

BUT could not locate raw data



Fear of retraction: Lost credibility

Discovered multiple errors in table 

Did not alter conclusions of article

BUT could not locate raw data

RETRACTION



In Perspective

➔ It’s an uphill battle

➔ Researchers say they will 
comply…but don’t

➔ PLOS only game in town

➔ Even genomic 
researchers don’t always 
share

RDM Climate



?
Questions



EXERCISE 2
The interview



Researcher: Study issues

Errors entering data from forms into spreadsheet
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Researcher: Study issues

Errors entering data from forms into spreadsheet

Despite verbal instruction from research coordinator, research team is still 
collecting data inconsistently

Difficulty locating specific participants and variables within files

Push back from researchers who have asked for their data -- currently unusable



The interview: Tasks

Based on the article in Exercise 1, what questions could you ask the 
researcher about their RDM?

What is important to know about their data and research practices?

Can you think of others at your institution that could help support the 
researcher’s needs?



The interview: Possible questions

• What is the size of the data? 

• What formats? 

• Where is your data stored? 

• What is the workflow?

• How do you collect the 
data?

• Do you reuse data?

• Who collects the data? 

• Who has access rights to 
the data? 

• What do you share with 
collaborators?

• How long do you want to 
save your data?



Course Schedule

1. Introduction
2. Current library roles in RDM
3. Story of data
4. Understanding your research community
5. RDM climate
6. Data documentation best practices
7. Standards
8. Storage and preservation
9. Providing access to data

10. Strategies for implementing RDM
11. Wrap up



Data Management SNAFU
https://www.youtube.com/watch?v=66oNv_DJuPc 
 

https://www.youtube.com/watch?v=66oNv_DJuPc


Data to do list

➔ Determine how, what, where, who 
will work with data (the workflow)

CREATE
DOCUMENTATION

➔ Develop a system for naming files 
and folders

CREATE
DOCUMENTATION

➔ Select and name variables to be 
collected

CREATE
DOCUMENTATION



A simple workflow

Patient
ID

TumorArea
PreTreat
(mm2)

TumorArea 
PostTreat
(mm2)

Number
Therapy
Sessions

1001 454 317 4

1002 234 82 7

Create

Process

Analyze



Workflows: Standard Operating Procedures

Purpose What is being documented?

Responsibility Who will carry out the procedure

Procedure Step-by-step instructions of what is being done 
(e.g. experiment, treatment, interview)

Version number Tracking documentation as it develops

Data updated Dating documentation and data



How will data be created?

What processes produce the data?

ID
TumorArea
PreTreat
(mm2)

TumorArea 
PostTreat
(mm2)

Number
Therapy
Sessions

1001 454 317 4

1002 234 82 7

What transformations does the data go through?



What data will be created?

What are the products of each step of the study?

ID
TumorArea
PreTreat
(mm2)

TumorArea 
PostTreat
(mm2)

Number
Therapy
Sessions

1001 454 317 4

1002 234 82 7

Image Files Spreadsheets Graphs



Data
Tables of numbers

Samples, specimens, 
slides

Sequences, base pairs

Audio, video, imaging

SubjectID Age SBP DBP

001 30 130 70

002 24 145 80

003 28 120 180



But what about?



and...



and...



and...



Where should the data live during 
the experiment?

Where is it stored in different parts of the workflow?

Where is it backed up?

Where should different versions be stored? How should 
they be managed?



And document it!

➔ All processes should be 
documented

➔ Few researchers will do 
this

➔ Starting point: 
readme.txt

Anything is better than nothing!



Who needs access to the data?

Should data be restricted to a limited set of people?

Should files or folders be password protected?

Should simultaneous access be restricted?



Who is responsible for the 
quality of the data?

EVERYONE



Who is responsible for the 
quality of the data?

EVERYONE
 (but everyone means no one)



Who is responsible for quality?

Useful for one person to take ownership of:

Adhering to naming conventions

Minimum documentation

Access controls

Versioning 

Data validation

Backing up data



?
Questions



Data to do list

➔ Determine how, what, who, where 
will work with data (the worklow)

CREATE
DOCUMENTATION

➔ Develop a system for naming files 
and folders

CREATE
DOCUMENTATION

➔ Select and name variables to be 
collected

CREATE
DOCUMENTATION



File names

sam_1262011.tif



File names

sam_1262011.tif

12 June, 2011?
December 6, 2011?
January 26, 2011?



File names

sam_1262011.tif

12 June, 2011?
December 6, 2011?
January 26, 2011?

Scanning acoustic microscope?
S-Adenosyl methionine?
Sam Lee?



File names

sam_1262011.tif

Unambiguous dates, the ISO standard:
YYYYMMDD  or  YYYY-MM-DD

e.g. 20120612 = June 6, 2012
YYYYMMDDTHH:MM:SS

e.g. 20120612T14:03:12 = June 6, 2012 2:03:12 pm 

12 June, 2011?
December 6, 2011?
January 26, 2011?

Scanning acoustic microscope?
S-Adenosyl methionine?
Sam Lee?



File names: Example

1 rat heart



File names: Example

100s 
of slices

1 rat heart



File names: Example

100s 
of slices

100s of 
slides

1 rat heart



File names: Example

100s 
of slices

100s of 
slides

TIFTIFTIFTIF
TIFTIFTIFTIFTIF

TIFTIFTIFTIF
TIFTIFTIFTIFTIF

TIFTIFTIFTIFTIF

TIFTIFTIFTIFTIF
1000s of 
image files TIF TIF

1 rat heart



File names: Example

100s 
of slices

100s of 
slides

100s of huge 
images

TIFTIFTIFTIF
TIFTIFTIFTIFTIF

TIFTIFTIFTIF
TIFTIFTIFTIFTIF

TIFTIFTIFTIFTIF

TIFTIFTIFTIFTIF
1000s of 
image files TIF TIF

1 rat heart



File names: Example

100s 
of slices

100s of 
slides

100s of huge 
images

TIFTIFTIFTIF
TIFTIFTIFTIFTIF

TIFTIFTIFTIF
TIFTIFTIFTIFTIF

TIFTIFTIFTIFTIF

TIFTIFTIFTIFTIF
1000s of 
image files TIF TIF

1 rat heart

3 postdocs



File names: Example

100s 
of slices

100s of 
slides

100s of huge 
images

TIFTIFTIFTIF
TIFTIFTIFTIFTIF

TIFTIFTIFTIF
TIFTIFTIFTIFTIF

TIFTIFTIFTIFTIF

TIFTIFTIFTIFTIF
1000s of 
image files TIF TIF

1 rat heart
5-7 

experiments/week3 postdocs



When file names go wrong...



Good file naming

AtherRat_ex012_norm_lipitor_056_raw.tif

AtherRat = experiment series name
ex012 = experiment number 12
norm = normal heart, no atherosclerosis
lipitor = treatment given
056 = slice number
raw = data stage



In the folder:



File names should:

Embody their content, including major parameters 

AtherRat_ex012_ather_lipitor_128.tif

DataDictionary_SmokingCessation.csv

DataCollection_Subject001_DepressionScale_20160102.csv



File names should:

Have non-cryptic/intuitive names where possible:

AtherRat_SOP_DataValidation_v01.docx

MLACE_RDMClass_20160304.pptx

DataCollection_ReadMe.txt



File names should:

Be extensible. “ex001” not “ex1”
AtherRat_ex001_lipitor.tif

AtherRat_ex002_lipitor.tif

AtherRat_ex003_lipitor.tif

AtherRat_ex004_lipitor.tif

AtherRat_ex005_lipitor.tif

AtherRat_ex006_lipitor.tif

AtherRat_ex007_lipitor.tif

AtherRat_ex008_lipitor.tif

AtherRat_ex009_lipitor.tif

AtherRat_ex010_lipitor.tif

AtherRat_ex1_lipitor.tif

AtherRat_ex10_lipitor.tif

AtherRat_ex2_lipitor.tif

AtherRat_ex3_lipitor.tif

AtherRat_ex4_lipitor.tif

AtherRat_ex5_lipitor.tif

AtherRat_ex6_lipitor.tif

AtherRat_ex7_lipitor.tif

AtherRat_ex8_lipito.tif

AtherRat_ex9_lipitor.tif

vs.



File names should:

Be unique, where possible and practical.  Avoid 20 files called 
“data.xlsx” in different folders

data.xlsx data.xlsx data.xlsx data.xlsx

Subject 1 Subject 2 Subject 3 Subject 4



File names should:

Be unique, where possible and practical.  Avoid 20 files called 
“data.xlsx” in different folders

data.xlsx data.xlsx? ?

Subject 1 Subject 2 Subject 3 Subject 4

data.xlsx? data.xlsx??



File names should:

Be wary of using special characters – restrict file names to 
numbers, letters, and underscores



File names should:

Use underscore (“_”) instead of space to separate words in file names

DataAnalysis_AlcoholConsumption_2016.spss

DataDictionary_SmokingCessationForm.csv

INSTEAD OF

Data dictionary for smoking cessation collection form.csv

Analyzed alcohol consumption data.spss



And document it!

➔ Selecting meaningful 
names is part of 
documentation

➔ Document the naming 
convention and file 
structure

➔ Starting point: 
readme.txt

Anything is better than nothing!



?
Questions



Break



EXERCISE 3
File structure

?
??

?



File structure: Tasks

How can you improve the file names?

How would you organize these files?



File structure: Revised file names



Data to do list

➔ Determine how, what, who, where 
will work with data (the worklow)

CREATE
DOCUMENTATION

➔ Develop a system for naming files 
and folders

CREATE
DOCUMENTATION

➔ Select and name variables to be 
collected

CREATE
DOCUMENTATION



Identify appropriate variables

Question: 

“I want to analyze patient lab tests with type II diabetes”

Before starting the study:

Walk through the process in detail. What will be collected?

How will it be analyzed?

What are the exact variables you will need to perform the analysis?



Storing data in its rawest form

BMI



Storing data in its rawest form

BMI



Storing data in its rawest form

BMI

Height

Weight



Storing data in its rawest form

Spike time

Spike peak 
voltage



Storing data in its rawest form

Spike time

Spike peak 
voltage

Spike duration

Spike 
threshold



Capture the most precise value

Avoid early categorization where precise measurements 
are possible 

Ideal

Date of Birth 
Date of Visit

Acceptable

Age at time of 
visit

Bad 

Age group 

(adult, child etc)



Use unambiguous variable names

Follow similar rules to file names:

• Use underscores

• Make as intuitive as possible

• Avoid similar names

• Create documentable rules for variables



Unambiguous example

Variable description: 

“Pulse Oximetry Percentage”

Possible variable names:

pulse_ox_pct 

pulse_oximetry



?
Questions



EXERCISE 4
Identifying data management errors



Data management errors: Paper form

How can the questions in the paper form be improved to 
support better data management?



Data management errors: Spreadsheet

What errors can you identify in the spreadsheet?

How can these errors be fixed?



Paper form:
Identifying errors



Physical data: Identifying errors



Document variable names

• What do the variable names mean?

• What does each variable contain?

• How do variables relate to each other?

• Are there a limited set of possible values?

Name Type Description Possible values

Stain Text Stain used on cell sample IO = Iodine; 
EY = Eosin Y; 
MB = Methylene blue;



Data dictionary



EXERCISE 5
Building a data dictionary



Data dictionary: Tasks

Create a data dictionary to help clarify the variables 
collected in the paper form

Include corrections you made

Variable 
Name

Units Format Description

ID Unique Patient Identifier

Age years Age at date of consent

Sex 1 = male
2 = female
3 = other

Race 1 = White
2 = Black
3 = Asian
4 = Pacific Islander
5 = Mixed race
6 = UNK
7 = Refused



Data dictionary
Variable Type Definition Values
DOB Date The date of birth of the participant (Mother) YYYY-MM-DD
ParticipantFirstName Text The first name of the participant

 
N/A

ParticipantLastName Text The last name of the participant N/A

Height Numeric Height of child measured in feet
 

N/A

Weight Numeric Weight of child measured in lbs
 

N/A

SysBloodPressure Numeric Systolic blood pressure of child
 

N/A

DiastBloodPressure Numeric Diastolic blood pressure of child
 

N/A

MotherAge Numeric Age of mother in years
 

N/A

LongestPeriodAbstinence Numeric The longest period of abstinence of the participant measured in days (up to 7), weeks (up to 
4), months (up to 12), and years (no limit)
 

Days (max 7)
Weeks (max 4)
Months (max 12)
Years (no limit)

LongestPeriodDrinking Numeric The longest period of uninterrupted drinking of the mother measured in days (up to 7), 
weeks (up to 4), months (up to 12), and years (no limit)
 

Days (max 7)
Weeks (max 4)
Months (max 12)
Years (no limit)

DepressBotheredByThings Numeric Center for Epidemiologic Studies: Depression: The mother was bothered by things that don’t 
usually bother her
 

1. Rarely
2. Sometimes
3. Occasionally
4. Most of the time 



Course Schedule

1. Introduction
2. Current library roles in RDM
3. Story of data
4. Understanding your research community
5. RDM climate
6. Data documentation best practices
7. Standards
8. Storage and preservation
9. Providing access to data

10. Strategies for implementing RDM
11. Wrap up



What are data standards?

Standards provide guidance to research communities on:

What to collect (guideline)

How to represent what is collected (terminology)

How to encode data for transmission (data model)



Why use standards?

Guidance on recording/collecting data or metadata

Provide a common language for researchers

Facilitates data interoperability



Why use standards?

Guidance on recording/collecting data or metadata

Provide a common language for researchers

Facilitates data interoperability

CAUTION: Benefits depend on standard’s level of adoption



What do standards cover?

Research 

Standard A
Standard B

Standard 
C-1

Standard 
C-2

Standard 
C-3

Standard D

Standard F

Standard E

Standard G



Standards can be Broad or Narrow

In Vivo Experiments:
ARRIVE Standard

Spinal Cord 
Injury 

Experiments
MIASE Standard

Experimental 
Outcomes

Example: Example:

Electroporation 
Device Name



Standards can be Broad or Narrow

In Vivo Experiments:
ARRIVE Standard

Spinal Cord 
Injury 

Experiments
MIASE Standard

Experimental 
Outcomes

Example: Example:

Electroporation 
Device Name

NO STANDARD FOR STANDARDS



NIH: Common Data Elements

https://www.nlm.nih.gov/cde/summary_table_1.html



NIH: Common Data Elements

https://cde.nlm.nih.gov/cde/search?selectedOrg=NIDA



FAIRsharing.org



Terminology artifacts

MeSH:



Terminology artifacts

MeSH: Gene Ontology:



Reporting guidelines 

Clinical Data Acquisition Harmonization (CDASH):



CDISC: Commonly Used Controlled Terminology



CDISC: Standard Data Tabulation Model (SDTM)

https://hvtnews.files.wordpress.com/2013/10/5-7-originalsize.jpg  

https://hvtnews.files.wordpress.com/2013/10/5-7-originalsize.jpg


Standard?

Structured 
metadata



Structured metadata -- Neuromorpho

• Neuromorpho ID (UID)

• Neuron Name

• Archive (researcher) name

• Species

• Strain of species

• Age range

• Gender

• Weight range

• Developmental stage

• Primary/Secondary/Tertiary brain regions

• Primary/Secondary/Tertiary Cell classes

• Original data format

• Experiment condition

• Experiment protocol

• Staining method

• Slicing direction / thickness

• Tissue shrinkage

• Objective type

• Magnification

• Reconstruction method

• Dates of deposition / upload

• Associated publications

• Web URL of archives (if available)

• Any additional information about the 
reconstruction



Structured metadata -- Neuromorpho

• Neuromorpho ID (UID)

• Neuron Name

• Archive (researcher) name

• Species

• Strain of species

• Age range

• Gender

• Weight range

• Developmental stage

• Primary/Secondary/Tertiary brain regions

• Primary/Secondary/Tertiary Cell classes

• Original data format

• Experiment condition

• Experiment protocol

• Staining method

• Slicing direction / thickness

• Tissue shrinkage

• Objective type

• Magnification

• Reconstruction method

• Dates of deposition / upload

• Associated publications

• Web URL of archives (if available)

• Any additional information about the 
reconstruction



?
Questions



Course Schedule

1. Introduction
2. Current library roles in RDM
3. Story of data
4. Understanding your research community
5. RDM climate
6. Data documentation best practices
7. Standards
8. Storage and preservation
9. Providing access to data

10. Strategies for implementing RDM
11. Wrap up



Storage Solutions

What is available at your institution?

What will provide researchers with secure storage?

What are your institution’s policies around storage?



Storage Options

Proprietary cloud options -- what to look for:

Data ownership policies

Picking >1 cloud option



Where is data stored 
during different stages 

of the workflow?



Where is data stored 
during different stages 

of the workflow?DOCUMENT



Backup Plan

How often will data be backed up?

Who is responsible for the data?

How many copies will be made?

Where are those copies stored?

How will data be dispersed geographically?



Data Security



Data Security: Extra steps

**************

Lock machines Password protect files Use agreements



storage ≠ preservation



Preservation: Hardware obsolescence



Preservation: Software obsolescence



Preservation: Data formats

Collection Dissemination

VS



Preservation: Open data formats



Preservation: Open data formats aren’t always realistic...

≠

Microsoft Excel Molecular Devices 
pClamp Software



If data is irreplaceable…



Preservation: Encryption & Compression



Preservation: Data ownership

Researcher’s can’t assume they own their data

All should review:

Funder policies on data ownership

Institution policies on data ownership

Review with office of research or intellectual property



Course Schedule

1. Introduction
2. Current library roles in RDM
3. Story of data
4. Understanding your research community
5. RDM climate
6. Data documentation best practices
7. Standards
8. Storage and preservation
9. Providing access to data

10. Strategies for implementing RDM
11. Wrap up



NIH Data Sharing Repositories



Research Data Repositories



Research Data Repositories: Figshare



Research Data Repositories: Figshare



Research Data Publications



Access vs meaningful access



Meaningful access means...

1. Depositing data in a location where other researchers 
will find it

2. Providing well-documented data
3. Using standards where possible to make data 

interoperable



Data Curation Repository Checklist

1. Is the repository reputable?
2. Will it accept the data a researcher wants to deposit?
3. Will the data be kept safe legally?
4. Will the repository sustain the value of the data?
5. Will the repository support analysis of data use, and 

track usage?

http://www.dcc.ac.uk/resources/how-guides-checklists/where-keep-research-data#5 

http://www.dcc.ac.uk/resources/how-guides-checklists/where-keep-research-data#5


Discovery vs Preservation 



?
Questions



EXERCISE 6
Sharing data



Sharing data: Tasks

Where could the researchers of the paper share their data?

What are some of the concerns with sharing data of this 
kind?

Why did you choose one option over another?



Course Schedule

1. Introduction
2. Current library roles in RDM
3. Story of data
4. Understanding your research community
5. RDM climate
6. Data documentation best practices
7. Standards
8. Storage and preservation
9. Providing access to data

10. Strategies for implementing RDM
11. Wrap up





Understand your environment



Identify institutional gaps



Identify institutional gaps

Avoid turf wars



Seek out partnerships for 
complementary skills



Seek out partnerships for 
branding



Affiliated 
Libraries



Your IT Department



Office of 
Science & Research



Partnerships: Other Potential options

Clinical and Translational Science Awards

Office of Scholarly Communication

Institutional review board

Postdoctoral/Graduate Student Offices

Specific research departments



Partnerships: Other Potential options

Clinical and Translational Science Awards

Office of Scholarly Communication

Institutional review board

Postdoctoral/Graduate Student Offices

Specific research departments



Use data interviews to get 
started



Find opportunities to talk about 
data



Find opportunities to talk about 
data



Find opportunities to talk about 
data



Opportunities: Electronic Lab notebooks



Scalability is crucial



Avoid library jargon



Avoid library jargon

Metadata  

Controlled Vocabulary



Avoid library jargon

Metadata  

Controlled Vocabulary



Education: 
Don’t reinvent the wheel



Education: Don’t reinvent the wheel

Preparing Librarians to Learn and Teach RDM

http://compass.iime.cloud/mix/G3X5E/ 

RDM Teaching Toolkit:

https://figshare.com/articles/Research_Data_Management_Teaching_Toolkit/5042998 

Hands on RDM Course:

https://osf.io/fms4u/ 

http://compass.iime.cloud/mix/G3X5E/
https://figshare.com/articles/Research_Data_Management_Teaching_Toolkit/5042998
https://osf.io/fms4u/


 Retraction Watch: 
http://retractionwatch.com/ 

http://retractionwatch.com/


Data Horror 
Stories: 

https://pinboard.in/u:dsalo/t:horrorstories 

https://pinboard.in/u:dsalo/t:horrorstories


 Cartoons: PhD Comics 



 Videos: 



?
Questions



EXERCISE 7
Planning your strategy



Your strategy: Tasks

Select one recorder from your table (use flip charts)

Think about service you can start when you get back from MLA

Consider:

1. One current or proposed service
2. Who can you partner with? 
3. What actions do you need to take?
4. What challenges do you foresee?



Who are the contacts at your institution 
related to managing research data?  
Who could partner with?
• Contacts for questions about retaining or destroying data

• Contacts for questions about sponsored research data

• Contacts for questions about de-identifying data

• Contacts for questions about storing, backing up, and 
securing data

• Contacts for questions about archiving and preserving data

• Contacts for questions about depositing data in a repository

• Contacts for questions about describing data

• Contacts for questions about sharing data

• Contacts for questions about licensing data

• Contacts for questions about data ownership

• Contacts for questions about analyzing data

• Contacts for questions about visualizing data

What local resources and tools related 
to data management at your 
institution?
• Data storage options

• Describing and annotating data tools

• e-Lab notebooks

• Data backup tools

• Resources and tools for sharing data

• Resources and tools for de-identifying data

• Tools for analyzing data

• Tools for visualizing data

• Resources and tools for publishing data

• Resources and tools for archiving and preserving data

• Resources and tools for citing and licensing data

Creamer A. Customizing and Using the New England Collaborative Data Management Curriculum. 2014. E-Science Community Blog. Available from: 
http://esciencecommunity.umassmed.edu/2014/04/16/customizing-and-using-the-new-england-collaborative-data-management-curriculum/ 

http://esciencecommunity.umassmed.edu/2014/04/16/customizing-and-using-the-new-england-collaborative-data-management-curriculum/


Course Schedule

1. Introduction
2. Current library roles in RDM
3. Story of data
4. Understanding your research community
5. RDM climate
6. Data documentation best practices
7. Standards
8. Storage and preservation
9. Providing access to data

10. Strategies for implementing RDM
11. Wrap up



Changing how 
people see the 
library isn’t easy!



Researchers know less about data 
management than you think they 
do…



There is a community 
out there



Handout

https://docs.google.com/presentation/d/1XdwDoVyM2bpCQRXIP-PI0TNJlk
L6vpyypS1EiwbILbI/edit?usp=sharing  

https://docs.google.com/presentation/d/1XdwDoVyM2bpCQRXIP-PI0TNJlkL6vpyypS1EiwbILbI/edit?usp=sharing
https://docs.google.com/presentation/d/1XdwDoVyM2bpCQRXIP-PI0TNJlkL6vpyypS1EiwbILbI/edit?usp=sharing


?
Questions



kevin.read@med.nyu.edu

alisa.surkis@med.nyu.edu
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