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• Reproducibility, replicability, repeatability, rigor, 
transparency, independent verification...are all 
foundational to the Scientific Method 

• These terms are not synonymous but constitute a 
continuum (which varies by discipline) 
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• The reproducibility of research has become a topic of 
great interest in the past few years, driven in part by  

– Complexity of today’s research tools and problems being 
studied across all disciplines 

– Inability to reproduce results of some studies  

– Concerns about rushing to publication with poor experiment 
design or misuse of statistics 

– Greatly increased emphasis by Congress on transparency, 
accountability, and return on investment 

– New open data requirements that will make available vast 
new quantities of data/outcomes for verification 

– Increasing use of highly complex computational models that 
contain inherent elements of chaos/uncertainty 

Why Now? 



• Although everyone agrees that reproducibility is 
foundational to the Scientific Method, the motivation 
for change and understanding of the issues varies 

– Researchers 

– Professional associations 

– Journals (print and online) 

– Provosts 

– Senior Research Officers 

– Lawmakers 

– Funding agencies and other research sponsors 

– Inspectors General 

Points of View 



• Reproducibility does not imply correctness 

• Lack of reproducibility does not imply incorrectness 

• Only some disciplines have formal methods courses or teach 
about the Scientific Method/experiment design.  

• It is normal for some published results to be refuted; what role 
does reproducibility play?  Does a gap exist between scientific 
values and scientific practices? 

• At what stage should reproducibility be addressed? 
– Proposal, peer review, experimentation, journal submission, peer review? 

• Journal articles usually don’t provide sufficient information to 
allow for reproducibility 

• Who bears the cost of refuting claims that results are not 
reproducible? 

 

Some of the Issues/Questions... 



2015 America COMPETES Act (NSF Part) 



• NSF is beginning a wide-ranging discussion among 
stakeholders of the quality and utility of the results of 
the research it funds 

– Emphasis is on “reliability” as encompassing reproducibility, 
replicability, robustness, etc 

• A continuing theme for NSF is creating the most 
transparent processes possible, and this effort is part of 
that theme 

• Directorates will be initiating, either individually or 
collectively, workshops and other activities that can 
stimulate an energetic and informed discussion 

– One workshop will take place in DC on September 10 

 

National Science Foundation 



National Institutes of Health 



Community-Initiated Non-Profit 

http://centerforopenscience.org 



Corporate For-Profit 

http://validation.scienceexchange.com/#/ 



Courses Now Being Offered 

https://www.coursera.org/course/repdata 



Computer Code 



• To what extent do your faculty understand and 
appreciate the importance of reproducibility, the 
strong and increasing emphasis being placed upon it 
nationally, and the importance of making sure students 
in relevant disciplines understand the issue?  What role 
might your office play in building this appreciation? 

• To what extent might research misconduct be an 
important contributor to problems of irreproducibility if 
it occurs on your campus?  What changes might be 
made to the Research Integrity Office that would lead to 
clear improvement in the reproducibility of results? 

Key Questions for Today 



• To what extent is poor research design or improper 
analysis a potential contributor to irreproducibility on 
your campus?  Does your campus offer centralized 
support or services for assisting faculty with research 
design, statistical analyses, data visualization, etc? 

• To what extent is poor oversight and management of 
students, postdocs, and staff a potential contributor to 
irreproducibility?  How do faculty on your campus 
acquire this expertise? 

Key Questions for Today 



• There is a strong preference, on the part of journals, for 
researchers to report “significant” results.  Because of the strong 
link between publication and success with federal grants, and 
because of the strong link between both and career 
advancement, faculty are at risk of interpreting and reporting on 
the results of their research in a biased way.  This bias may be 
overt, but it may also be quite subtle.  Has your university 
addressed this issue?   

• What is the role of the senior research officer in ensuring 
research quality?  What sort of training programs should be 
offered, and to whom?  Should there be QA/QC beyond or in 
addition to peer review?  

Key Questions for Today 



• Mandated open access policies for data, and in many cases 
computer code, may lead to new challenges in reproducibility, 
including substantial costs for re-doing analyses or experiments 
for which funding has ended.  Has your institution given thought 
to this issue and how such work might be funded? 

• Have you experienced situations on your campus where research 
results have been openly or quietly challenged owing to real or 
perceived irreproducibility?  If so, what was the resolution? 

• Congress is weighing in on reproducibility (e.g., the 2015 America 
COMPETES Act from the House Science, Space and Technology 
Committee), suggesting that it is rampant across all fields of 
science and engineering.  How can we and COR be helpful in 
clarifying the issues and working with Congress on positive steps 
forward?     

Key Questions for Today 


