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Today’s Topics

• Overview of Data Reproducibility

• Data Reproducibility Components and Challenges

• Data Reproducibility Initiatives

• Data Journals and Repositories

• University Library Resources 

Within the scope of the health sciences, social 

sciences, and the arts and humanities disciplines



Data Reproducibility 
• Definitions

– Reproducibility

“Ability of a researcher to duplicate the results of a 

prior study using the same materials as were used by 

the original investigator.”

– Replicability

“Ability of a researcher to duplicate the results of a 

prior study if the same procedures are followed but 

new data are collected.”

WHAT DOES RESEARCH REPRODUCIBILITY MEAN?

STEVEN N. GOODMAN*, DANIELE FANELLI AND JOHN P. A. IOANNIDIS

Science Translational Medicine 01 Jun 2016:

Vol. 8, Issue 341, pp. 341ps12   DOI: 10.1126/scitranslmed.aaf5027



Data Reproducibility Components and Challenges 

in the Health Sciences and Social Sciences



Data Reproducibility Components  

• Sharing analytical data sets (accessibility)

• Relevant metadata

• Analytical code

• Related software

• Verify data is accurately represented 



Why Research Reproducibility 

• Evidence that results from experiment/study are objective 

• Address possible bias in reported results 

• Used in decision-making creating risk of potential harm

– Patient care 

– Public health 

– Engineering 

– Environmental health 

• Avoid reliance on invalid research/data 

• NIH grant applications address rigor & reproducibility 

– Old language: scientific premise            

– New language: rigor of prior research    (1/25/19) 



https://grants.nih.gov/policy/reproducibility/guidance.htm

https://grants.nih.gov/policy/reproducibility/guidance.htm




Data Reproducibility Challenges: 

Research Life Cycle  

• P- hacking:  making data “fit” desired outcomes

A manifesto for reproducible science
Marcus R. Munafò, Brian A. Nosek, Dorothy V. M. Bishop, Katherine S. Button, Christopher D. Chambers, Nathalie 
Percie du Sert, Uri Simonsohn, Eric-Jan Wagenmakers, Jennifer J. Ware & John P. A. Ioannidis
Nature Human Behaviour volume 1, Article number: 0021 (2017) 



Data Reproducibility: Disciplinary Practice 

WHAT DOES RESEARCH REPRODUCIBILITY MEAN?
STEVEN N. GOODMAN*, DANIELE FANELLI AND JOHN P. A. IOANNIDIS

• Robustness

“stability of experimental

conclusions to variations”

• Generalizibility

“persistence of effect in settings 

different from experimental 

framework”

• Publishing Experimental 

Design

Level of detail required or typical 

for different fields or journals 



Scope of Problem: Health Sciences  

Begley, C. G. & Ioannidis, J. P. Reproducibility in science: improving the 

standard for basic and preclinical research. Circ. Res. 116, 116–126 (2015). 



Scope of Problem: Science Researchers   

Baker, M. 1,500 scientists lift the lid on reproducibility. Nature 533, 452–454 (2016). 

• Biology

• Chemistry 

• Physics 

• Medicine 

• Environmental Sciences 

Disciplines Represented



Scope of Problem: Social Sciences 

• 21 high-powered replications of social science experiments

– Failed to replicate results of more than a third of the studies

– significantly weaker evidence for remainder compared to original 
studies  

Testing the reproducibility of social science research

https://penntoday.upenn.edu/news/testing-reproducibility-social-science-research

• The Reproducibility Project: Psychology

– Replicate effects of 100 psychology studies

– 97% of original studies produced statistically significant results

– only 36% of the replication studies did

Jeffrey R. Stevens. Replicability and Reproducibility in Comparative Psychology, 

Front. Psychol., 26 May 2017 | https://doi.org/10.3389/fpsyg.2017.00862

https://penntoday.upenn.edu/news/testing-reproducibility-social-science-research
https://doi.org/10.3389/fpsyg.2017.00862


Data Reproducibility Initiatives in the 

Health Sciences and Social Sciences



Research Reproducibility Initiatives   

• Pre-registering studies 

• Registered Reports

– Conduct peer review prior to data collection

– Provisionally accepted for publication if authors follow through

– I62 journals participate with submission option/special issue

https://cos.io/rr/

https://cos.io/rr/


Research Reproducibility Initiatives 
• NIH Common Data Elements (CDE) Repository

– Defines data elements required/recommended

• NIH Institutes and other organizations

• Includes data collection forms https://cde.nlm.nih.gov/

https://cde.nlm.nih.gov/


Research Reproducibility Initiatives  
• Data Management Guidelines/Plans 

– NIH Data Sharing Policy (2003) 

• Data Questions

– NSF Data Management Plan (2011)

• Biological Sciences

• Computer and Information Science

• Education and Human Resources

• Mathematical and Physical Sciences

• Social, Behavioral and Economic Sciences



Research Reproducibility Initiatives  

• Clinical Trials Registration and Results Information Submission (2017)

• Required reporting data  

– Participant flow

– Baseline characteristics

– Outcome measures

– Adverse events 



FAIR Principles  

https://libereurope.eu/wp-content/uploads/2017/12/LIBER-FAIR-Data.pdf

https://libereurope.eu/wp-content/uploads/2017/12/LIBER-FAIR-Data.pdf




• Resource for data and metadata standards

• Inter-related to databases and data policies



• Data Descriptor articles

• New or published studies

• Prior published with new content 

• published fully open access.

• Peer review process

• Health datasets with

• High reuse potential

• Archived, preserved, and openly available

Research Reproducibility Initiatives –

Science Data Journals  





Science Data Repositories 



NIH Data Repositories 
• NIH-supported data repositories for data reuse

• Data from NIH-funded investigators (and others)

• Portal resources for information about biomedical data

• Single discipline, subject focused, or multidisciplinary 



NIH Data Repositories: Portal 
• Immunology Database and Analysis Portal

– Analysis tools

– Publication links

– Resource links 



NIH Data Repositories: IMMPort 

– Create account 

– Meets journal standards 

– Data sharing & access 

agreement required 



NIH Data Repositories





Study Files  And Documentation 



NIH Data Repositories



https://dataverse.harvard.edu/

Data Repositories: Multidisciplinary 

https://dataverse.harvard.edu/






Open Data Repository
• figshare

– Data sets and meta data

– Scholarly presentations/articles 

– Limit to dataset in results 

https://figshare.com

https://figshare.com/


Dryad: Journal Publication Data 





Data Reproducibility Components and Challenges 

in the Arts and Humanities



Scope of Problem: Arts and Humanities

• What does data mean?

– My work is not data (Thoegersen, 2018; Buys and Shaw, 2015)

– Object itself

– Details collected from the object

• Is data reproducibility even possible? (Peels, 2019)



Data Reproducibility Components  

Also:

• Attribution

– Copyright/Licensing

– Citation

Health Sciences, Social Sciences, Arts and Humanities



Data Copyright

• Data is considered discoverable fact and therefore not under copyright in 

the U.S. (https://www.copyright.gov/docs/regstat092303.html)

– Compilations are under copyright, but must meet certain requirements

– patents

– trademarks 

– trade secrets 

• So, how can I protect my data?  How do I get credit for my data?

– Obtain a license to grant permissions on its reusability

– Creative Commons Zero (CC0)



Data Citation Principles 

https://www.force11.org/datacitationprinciples

https://www.force11.org/datacitationprinciples


Data Citation 



Data Citation 



Data Reproducibility Initiatives in the 

Arts and Humanities



• Open Government Plans 

– Publishing grant award information online for public access

– Requiring data management plans for some grant applications

– Requiring the research that derives from grant funding be made 

openly accessible 

Research Reproducibility Initiatives  



Research Reproducibility Initiatives  

• Data Management Plans

– Types of data produced 

– Data preservation and storage

– Mechanism for sharing data

– Timeline for public data access

• NEH white papers post research 

– Data management challenges



• Metapapers - datasets with high 

reuse potential

• Full length research papers -

aspects or methods used to create, 

process, evaluate, or curate 

humanities data.

• Peer-reviewed, open access

Research Reproducibility Initiatives –

Humanities Data Journals  



Repositories for the Arts and Humanities



Data repositories for the arts and humanities

https://www.icpsr.umich.edu/icpsrweb/NADAC/index.jsp

• Funded by NEA

– openly accessible data

• Included in the Inter-university Consortium for Political and Social Research (ICPSR)



Data repositories for the arts and humanities

• Data on the arts and its value and impact to the individual and 

community

• Data from projects funded by federal agencies and other organizations



http://www.cpanda.org/cpanda/ • Data now included in NADAC 

but literature database remains 

active on cpanda site

• Data on the arts and cultural 

policy of the United States

• Funded by NEA

– openly accessible data

Data repositories for the arts and humanities



Data repositories for the arts and humanities

• Bibliographic database of 

literature pertaining to 

cultural policy

– strong emphasis on 

empirical data collected   

on culture and the arts



Data repositories for the arts and humanities

• Multidisciplinary in scope

• Created and maintained by the 

Institute for Social Research 

at University of Michigan

• AU is a member of ICPSR

• Thematic data collections

• Replication data sets

Inter-university Consortium for Political 

and Social Research (ICPSR) 

https://www.icpsr.umich.edu/icpsrweb/



Data repositories for the arts and humanities



Data repositories for the arts and humanities



• Multidisciplinary in scope

• Elsevier product

• Open, free-to-use

– after creating an account

• Indexes other data repositories

• Provides published data sets with DOIs

https://data.mendeley.com/

Data repositories for the arts and humanities



Data repositories for the arts and humanities

• Tabular, sequencing, and geospatial data 



• Multidisciplinary in scope

– humanities focus

• JSTOR product

– digital library for scholarly  

articles, books, and primary   

sources

• Datasets of JSTOR content for text mining

• Data for Research service is free for anyone

– after creating a MyJSTOR account

https://www.jstor.org/dfr/

Data repositories for the arts and humanities



Data repositories for the arts and humanities



• Datasets of JSTOR content for text mining

– request datasets

Data repositories for the arts and humanities



https://analytics.hathitrust.org/

• Multidisciplinary in scope

– humanities focus

• Partnership with HathiTrust Digital Library

– organization of academic & research 

institutions who offer digitized collections

– AU is a member 

• Datasets of HathiTrust digital library content for 

computational text analysis

– use datasets to run algorithms, visualization 

• Use of data requires affiliation with an academic 

institution 

Data repositories for the arts and humanities



Data repositories for the arts and humanities

Data Worksets: user-created collections of HathiTrust

volumes to be treated as data and analyzed using HTRC tools 

and services. Worksets are curated by researchers, and they 

can be shared and cited to improve reproducibility.

HTRC Algorithms: web-based, click-and-run tools to 

perform computational text analysis on volumes in the 

HathiTrust Digital Library. 

Tag Cloud Creator: Create a tag cloud visualization of the 

most frequently occurring words in a workset, where the size 

of the word is displayed in proportion to the number of times 

it occurred. 

InPhO Topic Model Explorer: export data containing the 

word-topic and topic-document distributions, along with an 

interactive visualization. 



Choosing a Repository and                                     

University Libraries Resources 



Choosing A Data Repository 

• Required/recommended repositories

– Funding agencies

– Journal publication

• Repository standards

– Metadata

– Preservation

– Access to data  

• Licensing

– Attribution

– Level of sharing 

– Copyright 



Finding Repositories 

• Browse by subject, content type , country



Finding Repositories 



Research Data Management Planning

Image source: https://flic.kr/p/dSGcBB, (CC BY-NC 2.0)  

https://dmptool.org/

https://dmptool.org/


• Augusta University participating institution 

• Templates for institution and funder requirements



Data Management Planning Guide

https://guides.augusta.edu/DMP



Data Trends



Data trends for the arts and humanities

• Digital Humanities – computational analysis on digitized text, objects

• Data-mining/text-mining

– topic modeling: discover topics within a collection of texts 

• Data visualization

• Spatial Humanities – geographical relationships of human culture 

• GIS/Story mapping



Biomedical Data Discovery 

https://datadiscovery.nlm.nih.gov/browse

https://datadiscovery.nlm.nih.gov/browse
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**For a list of repositories discussed, please see handout.**
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