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The Reproducibility Challenge 

Noted by research 

community; in multiple 

publications 

• Across research areas 

• Especially in preclinical 

research 
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THE NIH RESPONSE TO THE 

REPRODUCIBILITY ISSUE  
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The National Institutes of Health 
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One goal is to “exemplify and promote the highest level of scientific integrity, 
public accountability, and social responsibility in the conduct of science.” 
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NIH Publications on the Issue 
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New Journal Policies to Enhance 

Reproducibility 
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Principles and Guidelines for 

Reporting Preclinical Research 

• Rigorous statistical analysis 

• Transparency in reporting 

• Data and material sharing 

• Consideration of refutations 

• Consider establishing best 
practice guidelines for: 

• Antibodies 

• Cell lines 

• Animals 

 

• Standards 

• Replicates 

• Statistics 

• Randomization 

• Blinding 

• Sample size 

estimation 

• Inclusion/exclusion 

criteria 
 

http://www.nih.gov/about/reporting-preclinical-research.htm 
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APPLICATION, REVIEW, AND 

PROGRESS REPORT UPDATES
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Enhancing Reproducibility through 

Rigor and Transparency 

 

Rigor + Transparency           Reproducibility 
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Easy to measure Difficult to measure 

Short-term focus to achieve long-term goal 
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RPG Application and Review 
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Research Performance Progress 

Reports (RPPR) 

Reporting on rigor and transparency: 

•Evaluate rigor for past year and upcoming year, 

•Prepare non-competing renewals for the next 

competitive renewal, and 

•Help NIH implement and evaluate the policy for both 

current and new awards. 



Office of Extramural Programs 

TRAINING TO ENHANCE 

REPRODUCIBILITY  
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Training 

•NIH will require a description of instruction in the design 

and conduct of rigorous experiments.  

• Institutional training  

• Institutional career development 

• Individual fellowships 
 

•See NOT-OD-16-034 

 

http://grants.nih.gov/grants/guide/notice-files/NOT-OD-16-034.html
http://grants.nih.gov/grants/guide/notice-files/NOT-OD-16-034.html
http://grants.nih.gov/grants/guide/notice-files/NOT-OD-16-034.html
http://grants.nih.gov/grants/guide/notice-files/NOT-OD-16-034.html
http://grants.nih.gov/grants/guide/notice-files/NOT-OD-16-034.html
http://grants.nih.gov/grants/guide/notice-files/NOT-OD-16-034.html
http://grants.nih.gov/grants/guide/notice-files/NOT-OD-16-034.html
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Administrative Supplements for 

Predoctoral Training in Rigor 

“Graduate schools ‘mostly teach facts the first year,’ said 

Jon Lorsch, director of the National Institute of General 

Medical Sciences at the NIH. ‘They should teach methods.’” 
-Harris, Richard. (2017). Rigor Mortis: How Sloppy Science Creates Worthless 

Cures, Crushes Hope, and Wastes Billions. New York: Basic Books. 



18 



https://grants.nih.gov/reproducibility/ 
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Ongoing Evaluation 

20 
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Requirements: 

• At least 8 contact hours 

• Minimum of once every 

four years 

• Training at each career 

stage 
 

 

Instruction in the  

Responsible Conduct of Research  



 
Thank You! 

 
 
 

reproducibility@nih.gov 
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mailto:reproducibility@nih.gov


Appendix Slides 
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Scientific Premise 
 

RESEARCH STRATEGY: SIGNIFICANCE 

Describe the scientific premise for the proposed project, 

including consideration of the strengths and weaknesses of 

published research or preliminary data crucial to the 

support of your application. 

 

SIGNIFICANCE – REVIEW QUESTION 
Is there a strong scientific premise for the project?  
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GUIDANCE 

• FAQs on Scientific Premise 

–  Excerpt: “Scientific premise concerns the quality and strength of the 

research used to form the basis for the proposed research question. 

NIH expects applicants to describe the general strengths and 

weaknesses of the prior research being cited by the applicant as 

crucial to support the application.” 

• Reviewer Guidance on Scientific Premise 

–Excerpt: “A weak scientific premise, or the failure to address scientific 

premise adequately, may affect criterion and overall impact scores.”  

• Blog Post on Scientific Premise 

https://grants.nih.gov/reproducibility/faqs.htm#II
https://grants.nih.gov/grants/peer/guidelines_general/Reviewer_Guidance_on_Rigor_and_Transparency.pdf
https://nexus.od.nih.gov/all/2016/01/28/scientific-premise-in-nih-grant-applications/
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Scientific Rigor 
 

RESEARCH STRATEGY: APPROACH 

Describe the experimental design and methods proposed and 

how they will achieve robust and unbiased results. 

 

APPROACH – REVIEW QUESTIONS 

Have the investigators presented strategies to ensure a robust 

and unbiased approach, as appropriate for the work proposed?  
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GUIDANCE 

• FAQs on Scientific Rigor 

–  Excerpt: “Scientific rigor is the strict application of the scientific 

method to ensure robust and unbiased experimental design, 

methodology, analysis, interpretation and reporting of results. This 

includes full transparency in reporting experimental details so that 

others may reproduce and extend the findings.” 

• Reviewer Guidance on Scientific Rigor 

–Excerpt: “The applicant should describe experimental controls, plans 

to reduce bias (blinding, randomization, subject inclusions and 

exclusion criteria, etc.), power analyses, and statistical methods, as 

appropriate.”  

• Blog Post on Scientific Rigor 

 

 

https://grants.nih.gov/reproducibility/faqs.htm#III
https://grants.nih.gov/grants/peer/guidelines_general/Reviewer_Guidance_on_Rigor_and_Transparency.pdf
https://nexus.od.nih.gov/all/2016/01/28/scientific-rigor-in-nih-grant-applications/
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Relevant Biological  

Variables 

RESEARCH STRATEGY: APPROACH 
Explain how relevant biological variables, such as sex, are factored into research 

designs and analyses for studies in vertebrate animals and humans. For 

example, strong justification from the scientific literature, preliminary data, or 

other relevant considerations, must be provided for applications proposing to 

study only one sex. 

 

APPROACH – REVIEW QUESTION 
Have the investigators presented adequate plans to address relevant biological 

variables, such as sex, for studies in vertebrate animals or human subjects? 
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GUIDANCE 

• FAQs on Biological Variables 

–  Excerpt: “Addressing the influence of sex in biomedical research with 

animals does not necessarily imply an increase in costs. Rather, well-

designed research either tests or controls for variables that might 

influence outcomes, and sex is one such variable among many that 

must be considered to obtain valid results.” 

• Reviewer Guidance on Biological Variables 

–Excerpt: “A justification is expected if the application proposes to study 

one sex, for example in the case of a sex-specific condition or 

phenomenon (e.g., ovarian or prostate cancer), acutely scare 

resources, or sex-specific hypotheses when there are known 

differences between males and females.”  

• SABV Flowchart 

• Blog Post on Biological Variables, and here, and here. 

 

 

https://grants.nih.gov/reproducibility/faqs.htm#IV
https://grants.nih.gov/grants/peer/guidelines_general/Reviewer_Guidance_on_Rigor_and_Transparency.pdf
https://grants.nih.gov/grants/peer/guidelines_general/SABV_Decision_Tree_for_Reviewers.pdf
https://nexus.od.nih.gov/all/2016/01/29/consideration-of-relevant-biological-variables-in-nih-grant-applications/
https://nexus.od.nih.gov/all/2015/12/11/what-does-it-mean-to-consider-sex-as-a-relevant-biological-variable-in-your-nih-grant-application/
https://nexus.od.nih.gov/all/2015/05/20/listening-to-stakeholders-sex-as-a-biological-variable/
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Authentication of  

Key Resources 
Other Research Plan Sections - Instructions 

If applicable to the proposed science, briefly describe methods to ensure the 

identity and validity of key biological and/or chemical resources used in the 

proposed studies. No more than one page is suggested. 

Key biological and/or chemical resources are characterized as follows. 

• Key biological and/or chemical resources may or may not be generated with 

NIH funds and: 1) may differ from laboratory to laboratory or over time; 2) 

may have qualities and/or qualifications that could influence the research 

data; and 3) are integral to the proposed research. These include, but are not 

limited to, cell lines, specialty chemicals, antibodies, and other biologics. 

• Standard laboratory reagents that are not expected to vary do not need to be 

included in the plan. Examples are buffers and other common biologicals or 

chemicals.    

• See NIH's page on Rigor and Reproducibility for more information. 

http://grants.nih.gov/reproducibility/index.htm
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Authentication of  

Key Resources 
Other Research Plan Sections - Review 

For projects involving key biological and/or chemical resources, 

reviewers will comment on the brief plans proposed for identifying and 

ensuring the validity of those resources.  
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GUIDANCE 

• FAQs on Authentication 

–  Excerpt: “The new application instructions and review language on 

authentication of key biological and/or chemical resources are 

intended for applications proposing use of established research 

resources that should be authenticated prior to and during use.” 

• Reviewer Guidance on Authentication 

–Excerpt: “Reviewers will discuss the authentication plan after scoring; 

comments on key resource authentication should not affect scores.”  

• Blog Post on Authentication, and here, and here. 

 

 

https://grants.nih.gov/reproducibility/faqs.htm#V
https://grants.nih.gov/grants/peer/guidelines_general/Reviewer_Guidance_on_Rigor_and_Transparency.pdf
https://nexus.od.nih.gov/all/2016/01/29/authentication-of-key-biological-andor-chemical-resources-in-nih-grant-applications/
https://nexus.od.nih.gov/all/2016/10/27/do-i-need-to-include-a-authentication-plan-in-my-application/
https://nexus.od.nih.gov/all/2016/10/26/what-kind-of-information-resource-authentication-plan/
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RPPR 

B.2  What was accomplished under these goals? 

Goals are equivalent to specific aims. In the response, emphasize the 

approaches taken to ensure robust and unbiased results.  Include the 

significance of the findings to the scientific field.   
 

B.6  What do you plan to do for the next reporting period to accomplish 

the goals? 

Include any important modifications to the original plans, including efforts 

to ensure that the approach is scientifically rigorous and results are 

robust and unbiased.  Provide a scientific justification for any changes 

involving research with human subjects or vertebrate animals.  A detailed 

description of such changes must be provided under Section F. 

Changes. 
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GUIDANCE 

• FAQs on Progress Reports 

–  Excerpt: “Investigators will be directed to emphasize the approaches 

taken to ensure robust and unbiased results, including any 

developments affecting the proposed experimental design, 

methodology, analysis and interpretation in the NIH Research 

Performance Progress Report (RPPR). If sufficient information is not 

provided in the progress report, program officials may request the 

additional information needed to assess progress.” 

• Training module for Program Officers (NIH-only) 

–Excerpt: “During their review of scientific progress reports, program 

staff should ensure that the research was conducted in accordance 

with the updated policy on rigor and transparency.”  

 

https://grants.nih.gov/reproducibility/faqs.htm#I
https://nih-extramural-intranet.od.nih.gov/d/rigortraining

