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1. An overview of the "reproducibility crisis": awareness in 2016

1. An overview of the "reproducibility crisis": not a binary phenomenon

1. An overview of the "reproducibility crisis": research tasks have moved 

Inadequate methodologies

A result is all the more likely to be false when: -effect sizes are small -there is a greater number and lesser preselection of tested relationships -there is greater flexibility in designs, definitions, outcomes, and analytical modes -there is greater financial and other interest and prejudice + the propensity of journals to publish only positive results + the "publish or perish" culture for researchers Source 

1 .

 1 Massive data production / reuse 2. Organize (store, document, annotate) 3. Analyze (extract information) 4. Share information 1. An overview of the "reproducibility crisis": alarm in 2005 Ioannidis (2005) Why most published research findings are false. PLoS Med 2(8): e124 DOI: 10.1371/journal.pmed.0020124

  In practice, you can often work with a popular closed format and convert it to an open format. But you need to check whether the conversion alters the information, and take compensatory measures if necessary. Example: XLSX -> CSV conversion loses formatting.

1 .

 1 experimental design reporting, 2. image acquisition reporting, 3. preprocessing reporting, 4. statistical modeling, 5. results reporting, 6. data sharing, 7. reproducibility For each of 7 areas of a study, a tabular listing of over 100 items to help plan, execute, report, and share research in the most transparent fashion is provided. eCOBIDAS checklist https://remi-gau.github.io/eCobidas/ • Most studies do not present all results of their analysis, hiding subthreshold ones. • Hiding results negatively affects the interpretation and understanding of the study. • Neuroimagers should present all results of their study, highlighting key ones. Thresholds hide interesting effects! "We need to see each. Showing more results helps with quality control (QC) evaluation. Become more confident in (or appropriately worried about!) your data." Paul Taylor & other times, thresholds hide artifacts and badness.

2 .

 2 General tips to help with reproducibility: results of fMRI data Maumet. Different analysis pipelines, different results... How to deal with analytical variability? 20th IEEE International Symposium on Biomedical Imaging (ISBI 2023), Cartagena (Colombia). ffhal-04073419f Lambin et al. Radiother. Oncol. 2013 doi: 10.1016/j.radonc.2013.07.007 "My hope is that others will be able to reproduce some of our core findings and extend them in interesting new directions." -Pr. James R. Booth https://lab.vanderbilt.edu/boothlab/datasets/
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		Multidisciplinary
		Arts & Humanities
		Social Sciences
		Psychology & Psychiatry
		Economics & Business
		Agricultural sciences
		Environment & Ecology
		Plant & Animal sciences
		Neurobiology & Behavior
		Clinical Medicine
		Pharmacology & Toxicology
		Microbiology
		Molecular Biology
		Biology & Biochemistry
		Chemistry
		Physics
		Space science
		Engineering
		Computer Sciences
	Query on Scopus:	Mathematics
	same keywords as Goodman et al. but restricted	
	Conclusion: "any scientific field, require a clear	
	specification of the kind of reproducibility being	
	discussed (methods, results, or inferences)"	

to Neuroscience only 0 20 40 60 80 100 120 140 1981 1991 2001 2011 2021

  

	Legend
	Blue: An idealized version of the hypothetico-deductive model of the scientific method
	Pink: threats to this model

Munafò et al. A manifesto for reproducible science. Nat Hum Behav 1, 0021 (2017). https://doi-org.insb.bib.cnrs.fr/10.1038/s41562-016-0021 2.
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Botvinik-Nezer & Wager. Reproducibility in Neuroimaging Analysis: Challenges and Solutions. Biological Psychiatry: Cognitive Neuroscience and Neuroimaging (2022) https://doi.org/10.1016/j.bpsc.2022.12.006

2. General tips to help with reproducibility: methods

Source

Organizational principles: 1. Put each project in its own project directory 2. Keep together what needs to be kept together 3. Keep the source data 4. Make file names human-readable 5. Make file names machine-readable 6. Make file names easy to sort 7. Back up your data XNAT @ CRNL (see wiki for details) 2.

General tips to help with reproducibility: methods Documentation principles

  

: 8. Create an overview of your project 9. Make software dependencies explicit 10. Describe variables in a codebook 11. Document your code and its use 12. Give meaningful names to functions and variables 13. Keep track of how each result was produced Organizational principles: 1. Put each project in its own project directory 2. Keep together what needs to be kept together 3. Keep the source data 4. Make file names human-readable 5. Make file names machine-readable 6. Make file names easy to sort 7. Back up your data Source 2.
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Source

GitLab @ CRNL (see wiki for details)

or https://gitlab.in2p3.

fr/ 2. General tips to help with reproducibility: methods Source 2. General tips to help with reproducibility: methods
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Documentation principles: 8. Create an overview of your project 9. Make software dependencies explicit 10. Describe variables in a codebook 11. Document your code and its use 12. Give meaningful names to functions and variables 13. Keep track of how each result was produced
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	fMRIPrep workflow Organizational principles: 1. Put each project in its own project directory 2. Keep together what needs to be kept together 3. Keep the source data 4. Make file names human-readable 5. Make file names machine-readable 6. Make file names easy to sort 7. Back up your data	Principles of automation : 14. Avoid manual data manipulation steps 15. Modularize code rather than copy and paste 16. Reuse code rather than rewrite it 17. Don't comment or uncomment code sections to control program behavior 18. Add assertions to programs to check their operation 19. Save the random number generator seed 20. Record all intermediate results

Documentation principles: 8. Create an overview of your project 9. Make software dependencies explicit 10. Describe variables in a codebook 11. Document your code and its use 12. Give meaningful names to functions and variables 13. Keep track of how each result was produced Source Distribution principles: 21. Store data in open formats 22. Process data with open software 23. Eliminate hard-coded paths in your code 24. Link text statements to underlying results 25. Submit code and data to a DOI-issuing repository and reference it in your article 26. Make the license of code and data explicit

General tips to help with reproducibility: methodsSource

General tips to help with reproducibility: methods Botvinik-Nezer & Wager. Reproducibility in Neuroimaging Analysis: Challenges and Solutions. Biological Psychiatry: Cognitive Neuroscience and Neuroimaging (2022) https://doi.org/10.1016/j.bpsc.2022.12.006

Source & further reading: Gorgolewski et al. Sci Data, 2016, http://bids.neuroimaging.io2. General tips to help with reproducibility: methods

General tips to help with reproducibility: results of fMRI data Taylor & al. Highlight results, don't hide them: Enhance interpretation, reduce biases and improve reproducibility. NeuroImage (2023)

Taylor & al. Highlight results, don't hide them: Enhance interpretation, reduce biases and improve reproducibility. NeuroImage (2023) 2. General tips to help with reproducibility: results of fMRI data

Maumet. Different analysis pipelines, different results... How to deal with analytical variability? 20th IEEE International Symposium on Biomedical Imaging (ISBI 2023), Cartagena (Colombia). ffhal-04073419f2. General tips to help with reproducibility: results of fMRI data

The Neuroimaging Analysis Replication and Prediction Study www.narps.info