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Why open up the science?

“Open science is a movement that aims to involve new stakeholders, such as everyday citizens 
and non-research organisations, in the research process, and to make the products of research 
— everything from scientific publications and data to software programs — more accessible and 
reusable for the scientific community and for society at large.

Sharing research findings not only with other researchers but with society is the best way to 
advance knowledge and build trustworthy relationships with multiple stakeholders.”

Source: INRAE committed to open science

 to open up the results of science (publications, research data where possible)
 but also a new way of doing research.
This involves opening up processes, codes, methods and protocols.

It comes from a movement to contest the monopoly position 
of the major publishers by promoting open access.

Source: translation of a Couperin Guide

Image credits: icons made by Dooder www.flaticon.com & Bonazzi/Salzmanart (2022) Science. doi:10.1126/science.adf4323 

https://www.inrae.fr/en/inrae-committed-open-science
https://zenodo.org/records/8410231
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Adapted from an academic blog of Vu Univ., NL

Open Science

The Open Science “umbrella” with Open Science Foundation badges (adapted). 
These are not the only terms under the umbrella

Open Educ. Res.

https://www.vusci.org/reproducibilitea-blends-and-flavors/
https://pubmed-ncbi-nlm-nih-gov.insb.bib.cnrs.fr/30387216/
https://pubmed-ncbi-nlm-nih-gov.insb.bib.cnrs.fr/30387216/
https://osf.io/qvz8c
https://osf.io/qvz8c
https://osf.io/
https://gitlab.com/ousabd/statcourse2020
https://gitlab.com/ousabd/statcourse2020
https://rbouet.github.io/Acceuil/
https://rbouet.github.io/Acceuil/
https://pro.inserm.fr/rubriques/recherche-responsable/recherche-participative/temoignages/mon-impact-a-ete-plus-fort-en-une-journee-de-recherche-participative-quavec-mon-dernier-article
https://pro.inserm.fr/rubriques/recherche-responsable/recherche-participative/temoignages/mon-impact-a-ete-plus-fort-en-une-journee-de-recherche-participative-quavec-mon-dernier-article
https://hal.archives-ouvertes.fr/hal-01207394
https://hal.archives-ouvertes.fr/hal-01207394
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The Turing Way Community. (2022). The Turing Way: A handbook for reproducible, ethical and collaborative research. 
Zenodo. doi: 10.5281/zenodo.3233853 (link to the schema) 

https://the-turing-way.netlify.app/reproducible-research/overview/overview-definitions#table-of-definitions-for-reproducibility
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“eeg results”
 72 951 publications

“meg results”
 5 934 publications

The data deluge in EEG/MEG, as for science in general
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Ioannidis (2005) Why most published research findings are false. PLoS Med DOI: 10.1371/journal.pmed.0020124 

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
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Baker (2016) 1,500 scientists lift the lid on reproducibility. Nature. https://doi.org/10.1038/533452a

https://doi.org/10.1038/533452a
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Paywall
Non-shared data
Closed tools & Software
Non-reproducible
Anonymous peer-review
Publish or Perish

Science

Open access
Open data
Open source
Open methodology
Open peer-review
Much more fun...

Open science

Roesch et al. (2019) ReScience X: Redoing experiments. osf.io/ede88 |   slides: osf.io/uybc6/

Broken Science

Science
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https://pbs.twimg.com/media/Cjc_UC4XAAAKaJl.jpg:large

https://pbs.twimg.com/media/Cjc_UC4XAAAKaJl.jpg:large
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Peng (2011) Reproducible Research in Computational Science. Science https://doi.org/10.1126/science.1213847

Key message #1: reproducibility is not binary but rather a continuum

Image credit: icon made by Freepik on www.flaticon.com

https://doi.org/10.1126/science.1213847
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Original by Nosek

I might add another layer at the bottom of the pyramid: 
“Raise awareness of the problem.”
Burk, 2023. Source

Image credit: "EPFL Open science" twitter account

Key message #2:
data sharing is 

becoming the norm in 
neuroImaging

Image credit: icon made by Freepik on www.flaticon.com

https://www.cos.io/blog/strategy-for-culture-change
https://goodscience.substack.com/p/metascience-since-2012-a-personal
https://twitter.com/epflopenscience/status/1170959367140777984
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Lambin, P. et al. (2013) Rapid Learning health care in oncology - an approach towards decision support systems enabling customised radiotherapy'. 
Radiotherapy and oncology : journal of the European Society for Therapeutic Radiology and Oncology. http://dx.doi.org/10.1016/j.radonc.2013.07.007

CURRENT

PREVIOUS

Key message #3
for project leaders:

consider data 
sharing from the 

beginning

Key message #4
for project leaders:
consider data reuse 

before collecting new 
ones

http://dx.doi.org/10.1016/j.radonc.2013.07.007
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An open ecosystem of open tools

Niso et al. (2022) Open and reproducible neuroimaging: From study inception to publication. NeuroImage. 
https://doi.org/10.1016/j.neuroimage.2022.119623 - https://oreoni.github.io/index.html

https://dmp.opidor.fr/

https://compose.neurosynth.org/

https://doi.org/10.1016/j.neuroimage.2022.119623
https://oreoni.github.io/index.html
https://dmp.opidor.fr/
https://compose.neurosynth.org/
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https://www.cos.io/initiatives/registered-reports

Nosek et al. (2018) The preregistration revolution. Proc. Natl Acad. Sci. USA https://doi.org/10.1073/pnas.1708274114  
Nosek & Lakens (2014) Registered reports: a method to increase the credibility of published results. Soc. Psychol. 
https://doi.org/10.1027/1864-9335/a000192

Pre-registration of a project
with peer-reviews: “registered reports”

Registration Forms and Templates: https://osf.io/zab38/wiki/home/

https://www.cos.io/initiatives/registered-reports
https://doi.org/10.1073/pnas.1708274114
https://doi.org/10.1027/1864-9335/a000192
https://www.pnas.org/content/pnas/115/11/2600.full.pdf
https://www.pnas.org/content/pnas/115/11/2600.full.pdf
https://www.pnas.org/content/pnas/115/11/2600.full.pdf
https://www.pnas.org/content/pnas/115/11/2600.full.pdf
https://osf.io/zab38/wiki/home/
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Pre-registration of a project
with peer-reviews: “registered reports”

Scheel et al. (2021) An excess of positive results: Comparing the standard Psychology literature with Registered 
Reports. Advances in Methods and Practices in Psychological Science. https://doi.org/10.1177/25152459211007467

https://doi.org/10.1177/25152459211007467
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An open ecosystem of open tools

Niso et al. (2022) Open and reproducible neuroimaging: From study inception to publication. NeuroImage. 
https://doi.org/10.1016/j.neuroimage.2022.119623 - https://oreoni.github.io/index.html

https://dmp.opidor.fr/

https://compose.neurosynth.org/

https://doi.org/10.1016/j.neuroimage.2022.119623
https://oreoni.github.io/index.html
https://dmp.opidor.fr/
https://compose.neurosynth.org/
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https://open-brain-consent.readthedocs.io/en/stable/gdpr/index.html#gdpr-documents

Bannier et al. (2021) The Open Brain Consent: Informing research participants and obtaining consent to share brain 
imaging data. Hum Brain Mapp. https://doi.org/10.1002/hbm.25351

Make open data sharing a no-brainer for ethics committees

Sample consent forms & data user agreement in many languages (English, French, Italian, Spanish, etc.)

https://open-brain-consent.readthedocs.io/en/stable/gdpr/index.html#gdpr-documents
https://doi.org/10.1002/hbm.25351
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Niso et al. (2022) Open and reproducible neuroimaging: From study inception to publication. NeuroImage. 
https://doi.org/10.1016/j.neuroimage.2022.119623 - https://oreoni.github.io/index.html

An open ecosystem of open tools

https://bids.neuroimaging.io/

https://doi.org/10.1016/j.neuroimage.2022.119623
https://oreoni.github.io/index.html
https://bids.neuroimaging.io/
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Slide from pres. Rémi Gau @CRNL 2023

MyBidsProject
├── source
├── raw
│   ├── sub-01
│   │   ├── [ses-01]
│   │   │   ├── anat
│   │   │   ├── perf
│   │   │   ├── dwi
│   │   │   ├── func
│   │   │   ├── beh
│   │   │   ├── eeg
│   │   │   ├── meg
│   │   │   ├── ieeg
│   │   │   ├── micr
│   │   │   ├── motion
│   │   │   ├── nirs
│   │   │   └── pet
│   │   └── [ses-02]
│   └── sub-02
└── derivatives

To be extended to:

● Animal electrophysiology

● Eyetracking

● Magnetic resonance spectroscopy

● …

https://docs.google.com/presentation/d/17fWMhsxv3pg2UEsqBQHMXLyPMWiWPDClkgE0-_jJ7JE/edit?usp=sharing
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sub-01

└── ses-01

├── anat

│      └── sub-01_ses-01_T1w.nii.gz

└── eeg

├── sub-01_ses-01_task-olfloc_run-01_eeg.edf 

├── sub-01_ses-01_task-olfloc_run-01_events.tsv

└── sub-01_ses-01_task-olfloc_run-01_channels.tsv

Slide from pres. Rémi Gau @CRNL 2023

Pernet et al. (2019) EEG-BIDS, an extension to the brain imaging data structure for 
electroencephalography. Sci Data https://doi.org/10.1038/s41597-019-0104-8

https://docs.google.com/presentation/d/17fWMhsxv3pg2UEsqBQHMXLyPMWiWPDClkgE0-_jJ7JE/edit?usp=sharing
https://doi.org/10.1038/s41597-019-0104-8
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https://github.com/mne-tools/mne-bids

Niso et al. (2018) MEG-BIDS, the brain imaging data structure extended to 
magnetoencephalography. Sci Data  https://doi.org/10.1038/sdata.2018.110

https://github.com/mne-tools/mne-bids
https://doi.org/10.1038/sdata.2018.110
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Niso et al. (2022) Open and reproducible neuroimaging: From study inception to publication. NeuroImage. 
https://doi.org/10.1016/j.neuroimage.2022.119623 - https://oreoni.github.io/index.html

An open ecosystem of open tools

https://doi.org/10.1016/j.neuroimage.2022.119623
https://oreoni.github.io/index.html
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An open ecosystem of open tools

Niso et al. (2022) Open and reproducible neuroimaging: From study inception to publication. NeuroImage. 
https://doi.org/10.1016/j.neuroimage.2022.119623 - https://oreoni.github.io/index.html

Key message #5:
Open data and analysis software are essential for reproducibility in data analysis

https://doi.org/10.1016/j.neuroimage.2022.119623
https://oreoni.github.io/index.html
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Niso et al. (2022) Open and reproducible neuroimaging: From study inception to publication. NeuroImage. 
https://doi.org/10.1016/j.neuroimage.2022.119623 - https://oreoni.github.io/index.html

The Open MEG Archive (OMEGA)

The multidisciplinary 
archive for French 
research https://hal.science/

https://www.cascad.tech/

https://www.softwareheritage.org/

https://doi.org/10.1016/j.neuroimage.2022.119623
https://oreoni.github.io/index.html
https://www.mcgill.ca/bic/resources/omega
https://www.cascad.tech/
https://www.cascad.tech/
https://hal.science/
https://www.cascad.tech/
https://www.cascad.tech/
https://www.cascad.tech/
https://www.softwareheritage.org/
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https://remi-gau.github.io/artemis_checklist/#/

Pernet et al. (2018) Best Practices in Data Analysis and Sharing in Neuroimaging using MEEG. https://doi.org/10.31219/osf.io/a8dhx

Committee on Best Practices in Data Analysis and Sharing – COBIDAS - https://github.com/ohbm/eCOBIDAS

Pernet et al. (2020) Issues and recommendations from the OHBM COBIDAS MEEG committee for reproducible EEG and MEG research. Nat Neurosci

https://remi-gau.github.io/artemis_checklist/#/
https://doi.org/10.31219/osf.io/a8dhx
https://www.humanbrainmapping.org/cobidas/
https://github.com/ohbm/eCOBIDAS
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Niso et al. (2022) Open and reproducible neuroimaging: From study inception to publication. NeuroImage. 
https://doi.org/10.1016/j.neuroimage.2022.119623 - https://oreoni.github.io/index.html

The Open MEG Archive (OMEGA)

The multidisciplinary 
archive for French 
research

v

https://doi.org/10.1016/j.neuroimage.2022.119623
https://oreoni.github.io/index.html
https://www.mcgill.ca/bic/resources/omega
https://www.cascad.tech/
https://www.cascad.tech/
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http://open-neuro.org

Paris Brain Institute

National Reproducibility Network

Grenoble, France
26-28th March 2024

https://www.recherche-reproductible.fr/

Some readings

Workshops

http://open-neuro.org/
https://www.ouvrirlascience.fr/passport-for-open-science-a-practical-guide-for-phd-students/
https://www.ouvrirlascience.fr/passport-for-open-science-a-practical-guide-for-phd-students/
https://www.recherche-reproductible.fr/
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Where ever we are on the Open Science journey: there 
are tools to make it easier and more reproducible.

Image credit: icons made by Freepik, VectorPortal, SBTS2018 on www.flaticon.com

You’re not alone! 
You’re surrounded by people 

happy to help in your 
communities

Humans make mistakes: self-correct the 
bugs and check the impact of them.



This work has been only possible with the valuable help of:

Olivier Bertrand, Director of the CRNL

The Open Science group at the CRNL: Pierre-Emmanuel Aguera, Olivier Bertrand, Laurent Bezin, 
Anne Cheylus, Justine Épinat-Duclos, Alexandra Fargeot, Guillaume Sescousse*

CRNL think tanks on scientific integrity leaded by Fabien Chauveau, Nicolas Fourcaud-Trocmé, 
Nicolas Grimault, Nicola Kuczewski*; on Methodology leaded by Alexandra Corneyllie & Françoise 
Lecaignard* and on NeuroImaging with Justine Épinat-Duclos & Isabelle Faillenot*

CRNL working groups on Open Access, Data Management Plans, Electronic Lab Notebooks

Inspiring colleagues in networks & communities

Former and current colleagues who support and challenge open science to make a better science.

* Alphabetical order

Research data College

https://www.crnl.fr/en/news-home?language=en
https://www.crnl.fr/en/news-home?language=en

