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Marie Curie’s radioactive notebook (1899 – 1902) 
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Alexander Fleming’s data recordings: 1928 



© British Library 

Alexander Fleming’s data recordings: 1928 





Can a single (20 minute) conversation change minds  
on divisive social issues, such as same-sex marriage? 

12 December 2014 

“LaCour has not produced the original survey data from which  
someone else could independently confirm the validity of the  
reported findings.” --Marcia McNutt, Editor-in-Chief, May 2015 



Global data integrity crisis 

2012 



Global data integrity crisis 

https://goo.gl/LHQKdW 
 

FDA’s draft guidance  
on data integrity 
https://goo.gl/4sAhPR 
 April 2016 

March 2015 

Jana Christopher 

Theater makeup artist 
turned image forensics 
expert 



Ensuring data integrity in science 

© 2010 AAAS 

 Urgent attention required on two fronts:  
    (a) “general practice of science” and  
    (b) “personal behaviors of scientists” 

Framework proposed by Committee on Science, Engineering,  
and Public Policy (COSEPUP) of the National Academy of  
Sciences (NAS), National Academy of Engineering, and  
Institute of Medicine (2010). 

 “Reinforce clarity and transparency to build and maintain  
      trust in science.”   

 “Teach scientists to describe experiments, data, and  
      calculations fully so that other scientists can replicate 
      the research”  



Research data lifecycle: Data documentation initiative 
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Urgent need for establishing explicit analytical workflows 
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Research data lifecycle: Transparency 



https://ori.hhs.gov/education/products/rcradmin/topics/data/open.shtml 
 

Key resource: Office of Research Integrity RDM site  
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Got data? 



Useless data 

• Raw  

• Unstructured 

• Unreproducible 

• Flawed 
Useful data 

(post validation and curation) 



If you plan on using Adobe Photoshop®…  

 Do NOT use touch up tools (e.g. cloning, healing, etc) on your data 

 Do NOT use features that deliberately obscure manipulations 

 Changing brightness and contrast is allowed ONLY when you apply it 
equally across the entire image and equally to all controls.  

 Do NOT alter contrast to make your data disappear (e.g. masking) 

 Do NOT enhance or emphasize one region of your image while 
leaving others unchanged 

 Be prepared to supply the Journal editors with original data on 
request 



Enhancing transparency and including source data 



Data analysis: know thy question 

“Mistaking the type of question being considered is the most 
 common error in data analysis” Jeff Leek, JHU SPH 

2015 



2015 

Data analysis: know thy question 



Data analysis: know thy question 

2015 



FAIR principles for data stewardship 



Equally important to good scholarship is the publication of 
non-data research objects. Explicit analytical workflows, for 
example, are essential to most forms of knowledge 
generation. Publication of these according to FAIR principles is 
essential to ensure transparency of the work as well as 
maximal use to the community. The key to working with data 
is to realize that the human touch, the urge to annotate 
tables with footnotes and cram multiple elements and data 
types into every cell of a table, gets in the way of 
computation, automation and scaling up. And this impedes 
the usefulness of your work for other people. All research 
objects should be findable, accessible, interoperable and 
reusable (FAIR) both for machines and for people.  

FAIR principles for data stewardship 







Top 10 tips for research data management (RDM) 
 Imagine the worst case scenario 

 Check UMB and funder RDM policy 

 Identify information sources and people who can help you 

 Where are the useful checklists and workflows? 

 Data Management Plan (DMP) 

 Think about what to archive and how to describe and cite it 

 Check out suitable data archives 

 Does your dataset require special software? 

 What are the RDM-associated costs at each stage? 

 Who owns your data and can you make it publicly available? 
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Data management plan 
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Repositories for appropriately consented data 



Repositories for appropriately consented data 



Repositories for appropriately consented data 
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Whither statistics? 



“There are three kinds of lies: lies, damned lies,  
and statistics”   Mark Twain 

“If your experiment needs statistics, you ought to do a 
better experiment.”  Ernest Rutherford  (Works in fields 
with high signal-to-noise) 

“If you are going to analyze your data using 
statistical methods, plan the methods carefully, do 
the analyses seriously, and report the data, 
methods, and results completely.”  Harvey J. 
Motulsky (2015) 



10 simple rules:  
effective statistical practice 
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Blind analysis requires serious consideration 



“The tendency to look for and perceive evidence 
consistent with our hypotheses and to deny, dismiss 
or distort evidence that is not.” 

Confirmation bias 

© 2010 Scientific American 

“[P]erhaps the best known and most widely accepted 
notion of inferential error to come out of the literature on 
human reasoning”  Evans, J., (1990) Bias In Human 
Reasoning: Cause and Consequences. 

Even “[g]ood scientists are not immune from confirmation 
bias. They are aware of it and avail themselves of procedural 
safeguards against its pernicious effects.” (Lilienfeld, S., Sci. 
Am. 303, 18 (2010). Fudge Factor: A Look at a Harvard 
Science Fraud Case) 





Open data 
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