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Background 
• Problem: Difficulty in interpreting and reproducing studies due to lack of
transparency and scientific rigor. 
• Many NIH workshops; led to consensus of key principles 
• Incorporated into research grants, career development awards, training
grants, and fellowships (5/25/2020) 
• Rigor of the Prior Research (Research Strategy: Significance, Approach) 
• Scientific Rigor of the Proposed Research (Research Strategy, Approach) 

• How will the proposed research achieve robust and unbiased results? 

• Biological Variables (Research Strategy, Approach) 
• How are relevant biological variables, such as sex, factored into research designs and analyses? 

• Authentication of Biological and/or Chemical Resources (Other Research Plan) 
• Examples: cell lines, specialty chemicals antibodies, other biologics 

• Funding Opportunity Announcements may have different requirements 
• Questions? Email reproducibility@nih.gov 
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Topics for Training Modules 

• Preparing your NIH Grant Proposal 

• Improving Reproducibility in Research 

• Importance of Transparency 

• Blinding and Randomization 

• Biological and Technical Replicates 

• Sample Size, Outliers, and Exclusion Criteria 

• Integrating Sex into Research Design to Improve Scientific Rigor 

• Controls in Animal Studies for Rigor and Reproducibility 

• Group Randomized Trials in Public Health and Medicine 

Preparing Your NIH Grant Proposal 

• Examples of Scientific Rigor and Authentication Plans 

• NIH’s FAQs on Rigor and Reproducibility 

• Policy on the Inclusion of Women in Clinical Research 

• The Experimental Design Assistant 

• The EQUATOR Network for Quality and Transparency in Publications 
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     NIH Grant Application Guidance
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Improving Reproducibility in Research 
I. Introduction 

II. Experimental Design (18 videos) III. Analysis & Reporting (13 videos) 

Credit: Aaron Carroll, Indiana University School of Medicine, R25 GM116146; @aaronecarroll 

Importance of Transparency 

Instructional Video Instructional Resources 

Instructor’s Guide 

Sample Articles 

Landis et al., 2012 

Prager et al., 2019 

Percie du Sert et al., 2020 

Credit: National Institutes of Health Office of the Director, Rigor & Reproducibility Training Modules 
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Blinding and Randomization 

Instructional Video Instructional Videos 

Instructional Resources 

Instructor’s Guide 

Sample Articles 

Monaghan et al., 2021 
Suresh, 2011 
Festing & Altman, 2002 

Schulz & Grimes, 2002 
Credit: Stats in the Lab vignettes; Indiana University School of 

Credit: National Institutes of Health Office of the Public Health‐Bloomington & University of Alabama – Birmingham; 
Director, Rigor & Reproducibility Training Modules R25 GM116167 

Biological and Technical Replicates 
Instructional Video Instructional Video 

Instructional Resources 
Credit: Stats in the Lab vignettes; Indiana University School of 

Instructor’s Guide Public Health‐Bloomington & University of Alabama – Birmingham; 
R25 GM116167 

Sample Articles 
Blainey, Krzywinski, & Altman, 2014 

Credit: National Institutes of Health Office of the 
Director, Rigor & Reproducibility Training Modules 
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Sample Size, Outliers, and Exclusion Criteria 

Instructional Video Instructional Resources 

Instructor’s Guide 

Credit: National Institutes of Health Office of the Director, Rigor & Reproducibility Training Modules 

Integrating Sex into Research Design to 
Improve Scientific Rigor 

1. Advancing Understanding of Health and Disease ‐ Dr. Chloe Bird, 9/26/2017 

2. Importance of Sex as a Variable – Dr. Gillian Einstein, 4/2/2015 

3. Understanding Disease in Males and Females – Dr. Arthur Arnold, 4/2/2015 

4. Challenging Assumptions about Sex – Dr. Larry Cahill, 4/22/2015 

5. Understanding Gender in Research – Dr. Londa Schiebinger, 4/22/2015 

6. Avoiding the Pitfalls of Selection Bias in BSSR – Dr. Carl Bergstrom, 1/21/21 

7. NIH Review Standard for SABV (Sex as a Biological Variable) 

8. Relevant Journal Articles 

Credits: 1‐5, 8: NIH Office of Research on Women’s Health; 6: NIH Office of Behavioral and Social Sciences Research 
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Controls in Animal Studies for 
Rigor & Reproducibility 

• Complete Instructional Handbook (202 pages) 
• Lesson plan, lecture notes, slides, handouts, activities 

• Student Guide (76 pages) 
• Editable student companion to the Instructional Handbook 

• Experimental Design
• ppt slides 
• video 

• Analyzing Results
• ppt 
• video 

• Reporting Results
• ppt 
• video 

Credit: American Physiological Society, R25 GM116166, January 2019; Hosted by LifeSciTRC.org 

Group‐Randomized Trials 
in Public Health & Medicine 

Access the 7‐part course here, including videos and activities 
1. Introduction and Overview 
2. Designing the Trial 
3. Analysis Approaches 
4. Power and Sample Size 
5. Examples 
6. Review of Recent Practices 
7. Alternative Designs 

Course References and Suggested Reading 

Credit: NIH Office of Disease Prevention 
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