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1. Introduction
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Context: the Open Science taxonomy

Open Access Definition
Open Access o B o Open Access Initiatives _ Gold Route
Open Access Routes o
Green Route
Open Access Use and Reuse
Open Big Data
Open Data Definition
Open Data Journals
Open Data Standards
Open Data Use and Reuse
Open Government Data
Definition of Open Reproducible Research
Irreproducibility Studies
Open Lab/Notebooks
Open Science g e Open Reproducible Research » ~ Open Science Workflows
) Open Source in Open Science
Open Science Definition o~ Reproducibility Guidelines _ Altmetrics
o Reproducibility Testing
Open Metrics and Impact »

Open Science Evaluation g _ ; o Semantometrics
o Open Peer Review ,
Webometrics

Open Data » .

Bibliometrics

Open Science Guidelines o Funders policies
Organisational mandates » o Governmental policies

Institutional policies

. - Open Access policies
Subject policies

Open Science Projects - I o Open Data Policies
Open Repositories

FOSTER Open Science Tools 4 : Open Services

Open Workflow Tools

Open Science Policies

Pontika et al. 2015. Fostering open science to research using a taxonomy and an elLearning portal. https://doi.org/10.1145/2809563.2809571
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Context: the Open Science “umbrella term” illustrated with the open badges

OPEN DATA OPEN SOURCE OPEN MATERIALS REPLICATIONS
=i % )

PREREGISTERED

Open Educ. Res.

Adapted from an academic blog of Vu Univ., NL
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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://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

Open Science Foundation badges

Open Science Badges enhance openness, a core

value of scientific practice.

What are Open Science Badges?

» Badges to acknowledge open science practices are incentives for researchers to share data, materials,
or to preregister

» Badges signal to the reader that the content has been made available and certify its accessibility in a
persistent location.

e Currently, over 100 journals offer Open Science Badges to signal and reward when underlying data,
materials, or preregistrations are available, see below.

PREREGISTERED

Badges seem silly. Do they work?

OPEN DATA OPEN MATERIALS

e Yes. Implementing badges is associated with increasing rate of data sharing (Kidwell et al, 2016 (&), as
seeing colleagues practice open science signals that new community norms have arrived.

e For this to occur, badges must be visible on the table of contents and authors must be consistently
asked to participate. See the current issue of Psychological Science for an example of how these new
norms look in practice.

=» List of journals that issue open science badges: TOPFactor.org

https://www.cos.io/initiatives/badges
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Academic impact of open science: increase of citations

An article published as a prepublication is associated with 19% additional citations.
An article published in open access is associated with 8.6% more citations than an article not in open access.

An article sharing source code is associated with 13.5% additional citations.

Notes:
These results vary considerably across disciplines.
The study covers a massive corpus of more than 500,000 scientific papers.

Colavizza et al. An analysis of the effects of open science indicators on citations in the French Open Science Monitor
Aug. 2025. Preprint. https://doi.org/10.48550/arXiv.2508.20747
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Open science is a cultural change

Make it required

ﬂ Make it rewarding

Make it normative

COMMUNITIES

Make it easy
Make it possible

| 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

Original by Nosek
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IS THERE A REPRODUCIBILITY CRISIS?

7% 52%
Don’t know Yes, a significant crisis
3% |
No, there is no
crisis

1,576

researchers
surveyed

38%
Yes, a slight

crisis

An overview of the “reproducibility crisis”

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

: awareness still low in 2016

HAVE YOU FAILED TO REPRODUCE
AN EXPERIMENT?

Most scientists have experienced failure to reproduce results.

@ My own

® Someone else's

Chemistry [~

e

[rs

Biol .

iology 2
Physics and
engineering |#

Medicine £

5
IR

Earth and
environment | =

Other |..

0 s S | WIS i T, 100%
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Reproducibility is not binary

Same Different

Reproducible Replicable

Robust Generalisable

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)

Reproducibility Spectrum
Publication +

Publication Full

Linked and S
only Code ancc??iz ta executable replication

code and data

Not reproducible 4 Gold standard

( Key message: reproducibility is not black and white, but rather a continuum

Peng (2011) Reproducible Research in Computational Science. https://doi.org/10.1126/science.1213847
- Image credit: icon made by Freepik on www.flaticon.com
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Research reproducibility

Keywords (at least 1 of the following expressions): research reproducibility, reproducibility of research, reproducibility of results, results
reproducibility, reproducibility of study, study reproducibility, reproducible research, reproducible finding, or reproducible result

150

300 - Multidisciplinary

Arts & Humanities

Social Sciences 100
Psychology & Psychiatry
Economics & Business 75
Agricultural sciences

Environment & Ecology 50
Plant & Animal sciences
Neurobiology & Behavior 25
Clinical Medicine

Pharmacology & Toxicology 0
Microbiology
Molecular Biology
Biology & Biochemistry
Chemistry

Physics

Space science
Engineering Conclusion: “any scientific field, require a clear

EAOaT:::artfccsiences specification of the kind of reproducibility being
discussed (methods, results, or inferences)”

125

1981 1985 1989 1993 1997 2001 2005 2009 2013 2017 2021 2025

Year

Query on Scopus:
same keywords as Goodman et al. but restricted to Neuroscience only

1 I I
1990 2000 2010
Year Goodman et al. What does research reproducibility mean? DOI: 10.1126/scitranslmed.aaf5027

1980
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https://www.scopus.com/results/results.uri?sort=plf-f&src=s&sid=8fb2ae6ea3ee980f4037c26db8174b12&sot=a&sdt=cl&sl=236&s=SUBJAREA(NEUR)+research+reproducibility,+reproducibility+of+research,+reproducibility+of+results,+results+reproducibility,+reproducibility+of+study,+study+reproducibility,+reproducible+research,+reproducible+finding,+reproducible+result&origin=resultslist&editSaveSearch=&txGid=0f552a33da82e556faea85dd7b879769&sessionSearchId=8fb2ae6ea3ee980f4037c26db8174b12&limit=10&yearFrom=1981&yearTo=2023

John P. A. loannidis

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

74946 7,388

Save Citation

3,001,940 9,576

View Share

+ the propensity of journals to publish only positive results
+ the "publish or perish" culture for researchers

loannidis (2005) Why most published research findings are false (correction in 2022). DOI: 10.1371/journal.pmed.0020124
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Lack of reproducibility: can occur at all steps...

Publish and/or Generate and
conduct next experiment specify hypothesis

Failure to control for bias

Publication bias

Interpret results Design study

P-hacking Low statistical power
Analyse data and Conduct study and
test hypothesis collect data
P-hacking Poor quality control

Legend
Blue: An idealized version of the hypothetico-deductive model of the scientific method

Pink: threats to this model

Munafo et al. A manifesto for reproducible science. (2017). doi: 10.1038/s41562-016-0021
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Overview of (the main) open science practices throughout the research lifecycle

Time investment

Open science

Use guidelines /
checklists to finetune methods — =
D _ Preregister study i
Plan statistics and
optimise design
p|anning Prepare data management plan
Execution "OREC, - .
% | Record critical events |
% Share matenals Share materials | e \
| Use electronic notebooks | ©
\ o o
o o)
5| 8
o 3
-.-- 7)) { =g
() 5118
=‘ -9 w
- ()] (v
= »n
— O O
Analysis K
Publication [Use persistent identiﬁers} &
Share findings with 4l l
n the broad public
[Publish open access] '
; , Use FAIR principles
e (Findable, Accessible,
Interoperable, Reusable)
[ Publish preprintsJ

Bertram et al. 2023. Open science. https://doi.orq/10.1016/j.cub.2023.05.036
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Open science practices: self-evaluation through the radar technique

Statistics & design
optimization

Open access
(preprint & open archives)

Guidelines/checklists

Data
Persistent Management
identifiers Plan (DMP)

FAIR principles Preregistration

Data
visualization

Electronic Lab
Notebook (ELN)

Sharing
materials
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Openseefe  Science

ReSCience Open access

Reproducible science is good. Replicated science is better. O p e n d ata

Open source

Open methodology
Open peer-review
Much more fun...

Roesch et al. (2019) ReScience X: Redoing experiments. osf.io/ede88 | slides: osf.io/uybc6/
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2. Preregistration
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What happens when researchers are pressured to get « good results »?

Publish and/or Generate and
conduct next experiment specify hypothesis

Failure to control for bias

Publication bias

Design study
Low statistical power

Interpret results
P-hacking

Analyse data and Conduct study and
test hypothesis collect data

P-hacking Poor quality control

Legend
Blue: An idealized version of the hypothetico-deductive model of the scientific method

Pink: threats to this model

Munafo et al. A manifesto for reproducible science. (2017). doi: 10.1038/s41562-016-0021
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Best advice #1: use preregistration to avoid pitfalls

RNL

— 2 types of preregistration:

1/ Reviewed PreRegistration (RRs aka “Registered Report”)

Registration is submitted to a journal and peer-reviewed by experts

2/ Unreviewed PreRegistration (UPR)

Adapted from slides by Justine Epinat-Duclos
CRNL Neurolmaging Club meeting, 2021

Preregistration is deposited in a public or private repository

Neuro-lmaging club N°10 - Feb. 23" 2021 i !nserm @ f@ Lyon 1 |_=,' RN wher T@g UNIVERSITE


https://osf.io/5rsvh/files/qvz8c

Registered reports vs preregistration: how to spot the difference

No publication of protocol
by journal or requirement
for authors to publicly
register the accepted
protocol following IPA

Registered

Replication Reports

* Offered exclusively for
replication studies by
multi-site consortia

« Adopted by one journal

Study
preregistration
RRs * Protocol publicly registered, e.g., on the
P 8!?:52amials.g§v ISRCTN or other
« Offered for original studies and replications registry '

> Adopad by 250 journale « Published protocol articles

* No IPA before research

Accepted protocol is

published in the journal

and/or must be publicly

registered following IPA IPA: In Principle Acceptance

Chambers & Tzavella. The past, present and future of Registered Reports. 2021. https://doi.org/10.1038/s41562-021-01193-7
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Pre-registration: No pain, some gain

Justine Epinat-Duclos & Viet Chau Linh Nguyen
On behalf of the Scientific Integrity Club

Whatis pre-registration? What are the current mindset & attitudes towards pre-registration?

The act of specifying a Research plan Logg & Dorison (2021): survey on 248 researchers A numbser of doubts and
reseccnjr? Ih P'C_lt n Ptfﬁlor toa SttUdY Characteristics: Contents: Still not @ A generational gap: misunderstandings
Eggh plylrgrgr;;;tro?icr)igtlwsogyd = Time-siampead Study plan mainstream practice: 66% junior researchers, compared to 51% about pre-registration.
unigue URL * Immutable or read-only * Hypothesis 35% of respondents  tenure track and 29% of tenure faculty adopted | .
Aim: to separate - Created before the study* - Data collection procedures  have pre-registered this practice. W l v ‘
/ \ * Submitted to a public * Manipulated and measured before. A
Hypothesis- Hypothesis- registry** variables At the CRNL in 2023: m msh m20-29 Are they legitimate?
generating testing *Some preregistrations may  Analysis plan . 2 ~ CEVECR]  Canwe tackle this by

use preliminary data The distribution of pre-

registration by age was:

debunking some of
them?

(confirmatory)
research

17% of respondents have
pre-registered before

= 40-49
50-59

(exploratory)
research

= Statistical model
**May be embargoed

» Inference criteria

em

By making my research plan public, Pre-registration limits my Documenting the analysis Pre-registration Ocdocii T:C;:’rﬁjt;c:‘;\érsrsrggdj process, its a [ Others don't do it, why should I?
others con steal my ideas! freedom to_explore data, since | plan is useless, because it's For instance, | did the same work for ethics committee
A,/’" need to strictly follow the plan. obvious to me. ! approval Why itis false?
Why itis false? itist > - — If you are yourself convinced by the
— Pre-regjstration is a proof that it was Why itis false? Whyitisfalse? Why itis false? previous points, just don't wait for others

you, and not others, who came up Researchers CAN: to do it!
with the original idea and thought
carefully about how to conduct the

research.

Preregistration is useful to: — No added tasks, only their order modified.
— If it's not yet mainstream at your
institution, initiating the tendency might

lead to a snowball effect in the future.

- Include exploratory research to

— Greatly facilitates the redaction of the final manuscript.
run non-preregistered analyses.

- Anticipate issues.
- Preregistration content can be inspired by other pre-
existing elements (e_g_ the analysis plan specified in

ethics committe opprovol)_

- Avoid planning fallacy &
hindsight bias (to forget the
plan and mistake ocutcomes

- Deviate from the analysis plan
while clarifying the reasons.

— Pre-registration con be embargoed.

- Increase your visibility.

Benefits: increased confidence in

https://hal.science/PLANETE CRNL/hal-04811252v2

your transparency: reassure re
and readers that researchers

p-hacked their analyses, even

iewers
ave not

for original hypotheses). — Less expensive revision (avoid redesigning experiments

Benefits: preregistering which and collecting new data).

dependent variables are most

Benefits: improving

unintentionally.

Open-Ended Registration:
no requirements.
write o summary

description of the project.

Less complete
Easier and faster

interesting will strengthen trust in
new results.

How to pre-

OSF-Standard Pre-Data Collection
Registration: 2 questions:

1. Data already collected?

2. have you dlready looked at data?

communication & flexibility in
task allocation.

- Avoid the risk of a preregistered replication being
required by reviewers.

ister? Registration forms and templates

Open Science Framework)

AsPredicted.org:

8 questions: hypothesis; dependent variables; conditions; data
analysis; outliers & exclusion criterio; sample size (power

analysis); type of study

All ressources you

need are HERE!

Reports

- Participating journals for Registered

Benefits: by engaging in promoting open
science and scientific integrity, as well as

increasing your visibility, you can conduct
studies (hopefully pre-registered) on this
topic!

Registered Report:

Pre-registration is peer-reviewed via a journal and labelled with

OSF Preregistration:
25 subject areas that
need to be answered.

Reference: Logg, Jennifer & Dorison, Charles. (2021). Pre-registration: Weighing costs and benefits for researchers. Organizational Behavior and Human Decision Processes. 167.18-27.101016/jobhdp202105.006.

- Exemple of pre-registrations

“IPA” (in-principle acceptance). If the study is carried out

correctly, it is guaranteed to be published, regardless of the
results. (see also hittps//cos] QE[E[

More complete
Longer process
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- For Reviewed & Unreviewed Preregistration:

Open Science Framework (OSF): “'.‘ https://osf.io/
og®

Preregistration in OSF Registered Report in OSF
https://www.cos.io/initiatives/prereg https://www.cos.io/initiatives/registered-reports
Registration forms and templates
OSF
@ PREREGISTRATION DEVELOP COLLECT & WRITE PUBLISH
IDEA ANATYZE REPORT REPORT

DATA

Stage 1 Stage 2
Peer Review Peer Review

- For Unreviewed Preregistration:
= ASPREDICTED https://aspredicted.org/ W}‘art"“

UMIY LRSIV AF PEAMSYIVAS A

Nosek et al. (2018) The preregistration revolution. https://doi.org/10.1073/pnas.1708274114 Adapted f lides by Justine Epinat-Ducl
Nosek & Lakens (2014) Registered reports: a method to increase the credibility of published results apted irom sl es. y Juslin€é p.lna —2Juclos
https://doi.org/10.1027/1864-9335/a000192 CRNL Neurolmaging Club meeting, 2021
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https://osf.io/zab38/wiki?wiki=dmbcy
https://doi.org/10.1073/pnas.1708274114
https://doi.org/10.1027/1864-9335/a000192

Key milestones in the evolution of “registered reports” (RRs)

2013 2014 2015 2016 2017 2018 2019 2020
300 COVID-19 RRs
RAs offered by
Number of adopting journals by year >200 journals @
Disciplinary
200 expansion 1
RR format for
clinical trials
100 F}.R. prlme{.:t n
RAsin a political science
First RRs STEM journal
Lellilel published
at Cortex 41
0 e . 1:__,:;_-I-':.f—’ . :.,_r%
@ @
O o RSOS and 11
\~" J ' PLoS Biology journals, including
: Launch of RRs in Pecomes 200th PLoS Biology and
RRs launched by immunology, adopter of RRs Nature
— Nafure Human endocrinology, First RR format Communications,
t‘ — Joint RR project  Behaviour, BMC cancer journals  |aunched for launch rapid
. : for the election Ecology and BMC i ; review network for
First RR in Cortex . y veterinary science
RRs published in studies survey  Medicine (clinical trials) :)Egltigtig across & COVID-19 RRs
Cortex confirms  goc. Psychol. and Firstlaunchbya  across nine I - : s
adoption of in Perspect multidisciplinary  political science  F0st-Publication all journals First AR in viral
RAs in 2012 ’ STEM journal journals peer-review model bicinformatics
and launches Psychol. Sci. 2SO J J for RRs First RR format for
in March 2013 (RSO (F1000Research) economics,
CRSP becomes first preclinical science,
dedicated journal RR funder/journal empirical accounting
for RRs partnership declared

Chambers & Tzavella. The past, present and future of Registered Reports. 2021. https://doi.org/10.1038/s41562-021-01193-7
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L)

Benefits for science & scientific community T
« Rigorous review of theory and methods

« Elimination of publications with a strong bias and/or reporting bias

« Clear distinction between exploratory and confirmatory research

Benefits for the researcher
« Peer review when it is most helpful

« Pre-analysis review feedback (RR only)

« Publication guaranteed regardless of the results (RR only)

Benefits for students
« Pedagogical: you really learn how to do science properly

« Producing outcomes sooner

« Add something on your CV that has already undergone peer review and is almost complete.

(Simmons et al. 2021)

More information: Registered Reports and PhD’s — What? Why? How? An Interview with Chris Chambers Adapted slides bY Justine Epi n?t'DUCIOS
https://www.cos.io/blog/rrs-phds-what-why-how-interview-chambers CRNL Neurolmaging Club meeting, 2021

Imagi °10- d "y o B) e = '
Neuro-Imaging club N°10 - Feb. 23 2021 (L] !nserm @ @) Lyon 1 § JEAN MaNuE @HE'&%@«S'TE
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https://osf.io/5rsvh/files/qvz8c

N =152 N

71
100

first hypothesis

not supported
B supported

% of papers

Standard Registered
Reports Reports

Figure 2. Positive result rates for standard reports and Registered
Reports. Error bars indicate 95% confidence intervals around the
observed positive result rate.

Scheel et al. (2021) An excess of positive results: Comparing the standard Psychology
literature with Registered Reports. https://doi.org/10.1177/25152459211007467

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

Effects of Preregistration

2000
1.6 4
O Year 2000:
Registration of primary outcomes
15 1 required on ClinicalTrials.gov
1.4 4
o) 13 @
5
o 1.2 4
3 °
11 e}
o (3]
T o ® o0 9 ® ©
E o @) °
LS
So9{® ® ® o o
— O
®
P ® ¢
v & o
15
® 0.7 4 o 8 ®
= ® ®
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https://doi.org/10.1177/25152459211007467
https://doi.org/10.1177/25152459211007467
https://osf.io/5rsvh/files/qvz8c
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Hypotheses are ~5 times more likely to
be unsupported in Registered Reports
compared with regular articles
(Allen & Mehler; 2019)

Adapted slides by Justine Epinat-Duclos
CRNL Neurolmaging Club meeting, 2021
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3. Data Management Plan
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Use guidelines /
checklists to finetune methods

Open science
Plan statistics and

optimise design

6

Preregister study
Planning

Prepare data management plan
Execution

"®REC, \
¢ A , [ Record critical events}
| Share materials | S0l

N

|

( X R
1Use electronic notebooks |

——

®
o

[ Write transparent code J
Analysis .

Publication

Share findings with
n the broad public

J ‘;. A
LPuinsh open accessj

E | i

[ Publish preprints]

Use FAIR principles

(Findable, Accessible,
Interoperable, Reusable)

Bertram et al. 2023. Open science. https://doi.orq/10.1016/j.cub.2023.05.036
NeuroConferences, Master of Neurosciences, M2 FCN/CNS — Univ. Lyon 1 — Oct. 2025
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https://doi.org/10.1016/j.cub.2023.05.036

Best advice #2: write a Data Management Plan (DMP) to anticipate the future!

=

/ Data Collection \

O A O

Metadata and
Documentation

2

Responsibilities
and Resources

[ \
| \
| |
| I
— B-
= B2
e
= Ethics and Legal
Storage and Compliance
Backup

/ _‘ SOS-PGD
"o [3e "\.
= P

Doy Groupe de travail science
vl g
({ ouverte
Data —— Selection gnd
Sharing Preservation

https://gtso.couperin.org/stdonnees/sos-pgd/

Source
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https://gtso.couperin.org/gtdonnees/sos-pgd/
https://libguides.library.cityu.edu.hk/c.php?g=974540&p=7106290

4. Standardisation
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Standardization can be applied almost at all steps!

Use guidelines /

Open science
checklists to finetune methods

D Preregister study
Plan statistics and

optimise design .
p|anning Prepare data management plan
Execution "oREC, - .
% | Record critical events |

Share matenals
J

'}TUse electronic notebooks @ e L ab FTW

https://datacc.elab.one/login.php

®

- [

%
¢
¢ E

Analysis

Publication

Share findings with
n the broad public

|

—

Publish open access]

Use FAIR principles
(Findable, Accessible,
Interoperable, Reusable)

Publish preprints
( )

Bertram et al. 2023. Open science. https://doi.orq/10.1016/j.cub.2023.05.036
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https://doi.org/10.1016/j.cub.2023.05.036
https://datacc.elab.one/login.php

FAIR principles

Edable Accessnble nteroperable R
08 & &

Comment | Open access | Published: 15 March 2016

The FAIR Guiding Principles for scientific data
management and stewardship

eusable

Mark D. Wilkinson, Michel Dumontier, Usbrand Jan Aalbersberg, Gabrielle Appleton, Myles Axton, Arie

Baak, Niklas Blomberg, Jan-Willem Boiten, Luiz Bonino da Silva Santos, Philip E. Bourne, Jildau Bouwman

Anthony J. Brookes, Tim Clark, Mercé Crosas, Ingrid Dillo, Olivier Dumon, Scott Edmunds, Chris T. Evelo,

Richard Finkers, Alejandra Gonzalez-Beltran, Alasdair J.G. Gray, Paul Groth, Carole Goble, Jeffrey S. Grethe,

.. Barend Mons®  + show authors

https://doi.org/10.1038/sdata.2016.18 The Turing Way project illustration by Scriberia. Used under a CC-BY 4.0 licence.
DOI: 10.5281/zen0d0.3332807

+»* The data can not always be opened, but it benefits a minimum to be FAIR.

+* FAIR data may not be shared and open... but open data must be FAIR.

+* Metadata should always be FAIR however.

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

NeuroConferences, Master of Neurosciences, M2 FCN/CNS — Univ. Lyon 1 — Oct. 2025 Gaélle Leroux
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File naming is a serious issue... for scientists

Ziemann et al. Genome Biology (2016)17:177

DOI 10.1186/513059-016-1044-7 Genome BIOlogy

COMMENT Open Access

Gene name errors are widespread in the @
scientific literature

Mark Ziemann', Yotam Eren'? and Assam El-Osta'™"

a Percentage of papers with gene lists aflected b Supplementary files with gene name erors per year
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Fig. 1 Prevalence of gene name errors in supplementary Excel files. a Percentage of published papers with supplementary gene lists in Excel files Inserm webinar
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Laﬁc&ud by gene name errors. b Increase in gene name errors by year ' 09/2025. Data mangement & DMP
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https://pod.inserm.fr/video/2326-webinaire-data-management-dmp/

Research data is a serious issue... for citizens

Ao Moned

.4_,-"(’::‘ _] -{.-'I E:

https://www.youtube.com/watch?v=yeX Zs7zztY

https://scienceetonnante.com/2020/04/17 /austerite-excel/

https://github.com/scienceetonnante/Reinhart-Rogoff
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https://www.youtube.com/watch?v=yeX_Zs7zztY
https://scienceetonnante.com/2020/04/17/austerite-excel/
https://github.com/scienceetonnante/Reinhart-Rogoff

General 2all Data management tips KaE

GOAL of good data management
- optimise the discovery & reuse of data

7 Questions to ask yourself )

> Are my files organised in a way that | can easily find what | am searching for?

(? What information would | need to understand and use my data in 20 years? q
Could others understand and use my data? °

. Folder structure File naming
experimental data

can be sorted by date
01_Organisation
w 02_Shipping v
number your

gglelighiellelS8 b 02_Raw_data inhouse ]———[ 01_Experiment X 2021.01.22 }——‘ P0O5_RNAseq-bat3_v03-02_20210121_KH.csv
keep your

S e ey el of
raw data

separately Readme.txt project  describing version*  date nitials
01_Filtering ] description of number/ name Ccator

experiments acronym*
02_Figures

YYYY-MM-DD

major change 1 h
7j .g rr;mor change A YYYY-YYYY

—[ 03_Analysis 01_Experiment_X

*if applicable

General naming tips

5 L 02Pipeline A 01_Code ————01_load_data.ipynb for folders & files
S 01_load_data ' —  use unique, meaningful names
tmp - find the balance between a - nof too long (not >30-40 characters)
Stofe shallow & deep folder hierarchy  _ o spaces, dots, or special
—_05_writing 01_Abstract = toodeep — too many clicks characters (£'$%!"&*A()+=[]:{}~@)
m'gh.* ﬁ;ef‘rlweeded fogetto — hyphens (-) & underscores (_) to
Sl : separate elements
= too shallow — too many files
might end up in one folder
rchive . .

B —  folders can be set up by: (organise them in subfolders) ) )
separate | = project, experiment... Friendly Reminder
OC%%,?'TSTS Re;:;;;m = time (year, month, day) hallow deep l

Wgrk description = data type (e.g. documents, Comment your code!

scripts, figures....)

Metadata

readme.ixt files Important information
Which information is necessary to interpret, Ech e e toteenbe Who has creatod ihe data?
understand, and use a given dataset? projects, folders, and files 7
¢ i N What is the content of the data?2
Which questions have been answered?

References When were the data created?
1 https://towardsdatascience.com/how-to-keep-your-research-projects-organized-part-1-folder-structure-10bd56034d3a How were the data deve\oped (methdS)?
https://www.wur.nl/en/Value-Creation-Cooperation/WDCC/Data-Management-WDCC/Doing/Organising-files-and-folders.htm Why were the data developed?
https://www.massey.ac.nz/massey/research/library/library-services/research-services/manage-data/organise.cfm )
https://library.bath.ac.uk/research-data/working-with-data/organising-data With whom can the data be shared?

Source: Kira Hoffler

https://www.helsinki.fi/en/research/organizing-data-folders-with-5sdata-method
https://mantra.edina.ac.uk
https://old.dataone.org/education-modules

Gaélle Leroux
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https://x.com/KiraHoeffler/status/1367804034413920259
https://x.com/KiraHoeffler/status/1367804034413920259

Description of the BIDS standard

1BIDS

e
b BRAIN IMAGING DATA STRUCTURE

BB dicomdir/ BBy dataset/
Bl 1208200617178 _22/ @ participants.tsv
= 1208200617178 _22_8973.dcm Bl sub-01/
1208200617178 _22_8943.dcm B anat/
= 1208200617178 _22_2973.dcm & sub-01_Tlw.nii.gz

e/
&) sub-01_task-rest_bold.nii.gz
8 sub-01_task-rest_bold.json
B dwi/
2 sub-01_dwi.nii.gz
8 sub-01_dwi.json

W 1208200617178 _22_8923.dcm
m 1208200617178 _22_4473.dcm
W 1208200617178 _22_8783.dcm
W 1208200617178 _22_7328.dcm
= 1208200617178 _22_9264.dcm
W 1208200617178 _22_9967.dcm

o 1208200617178 _22_3894.dcm o sub-01_dwi.bval
W 1208200617178 22 3899.dcm ) sub-01_dwi.bvec
BB 1208200617178 23/ Bsub-02/
BB 1208200617178 24/ B sub-03/
BB 1208200617178 25/ B sub-04/

List of converters

Gorgolewski et al. (2016) The brain imaging data structure, a format for organizing and describing outputs of neuroimaging experiments. https://doi.org/10.1038/sdata.2016.44
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https://doi.org/10.1038/sdata.2016.44
https://bids.neuroimaging.io/tools/converters.html

Description of the standard: file naming

key1 - value1 _ key2 - value2 _ suffix .extension source

» Suffixes are preceded by an underscore
» Entities are composed of key-value pairs separated by underscores
» Thereis a limited set of suffixes for each data type (anat, func, eeg, ...)
« For a given suffix, some entities are required and some others are [optional].
» Keys, value and suffixes can only contain letters and/or numbers.
 Entity key-value pairs have a specific order in which they must appear in filename.
» Some entities key-value can only be used for derivative data.
anat filename template

sub-<label>[_ses-<label>][_task-<label>][_acqg-<label>][_ce-<label>][_rec-<label>][_run-<index>][_part-<mag|phase|real |imag>]_<suffix>.json
sub-<label>[_ses-<label>][_task-<label>][ acg-<label>][ ce-<label>][ rec-<label>][ run-<index>][_part-<mag|phase|real|imag>]_ <suffix>.nii[.gz]

func filename template

sub-<label>[_ses-<label>] task-<label>[_acg-<label>][_run-<index>] bold, niig
sub-<|abe|>[_ses—<|abel>]_task—<|abel>[_acq-<|abe|>][_run—<index>]_bo|d <:|

sub-<label>[_ses-<label>] task-<label>[ acqg-<label>][_run-<index>] events,json
sub-<label>[_ses-<label>] task-<label>[ acq-<label>] [_run—<index>]_event§ tsv <:| <
Adapted from slides from Remi Gau. 22/11/2023. BIDS. https://allmylinks.com/remi-gau [
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https://bids-specification.readthedocs.io/en/latest/04-modality-specific-files/01-magnetic-resonance-imaging-data.html#anatomy-imaging-data
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#sub
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#label
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#ses
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#label
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#task
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#label
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#acq
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#label
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#ce
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#label
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#rec
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#label
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#run
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#index
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#part
https://bids-specification.readthedocs.io/en/latest/glossary.html#suffix-common_principles
https://bids-specification.readthedocs.io/en/latest/glossary.html#json-extensions
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#sub
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#label
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#ses
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#label
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#task
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#label
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#acq
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#label
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#ce
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#label
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#rec
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#label
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#run
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#index
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#part
https://bids-specification.readthedocs.io/en/latest/glossary.html#suffix-common_principles
https://bids-specification.readthedocs.io/en/latest/glossary.html#nii-extensions
https://bids-specification.readthedocs.io/en/latest/glossary.html#niigz-extensions
https://bids-specification.readthedocs.io/en/latest/modality-specific-files/electroencephalography.html#eeg-recording-data
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#sub
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#label
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#ses
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#label
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#task
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#label
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#acq
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#label
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#run
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#index
https://bids-specification.readthedocs.io/en/latest/glossary.html#extension-common_principles
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#sub
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#label
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#ses
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#label
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#task
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#label
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#acq
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#label
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#run
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#index
https://bids-specification.readthedocs.io/en/latest/glossary.html#json-extensions
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#sub
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#label
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#ses
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#label
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#task
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#label
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#acq
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#label
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#run
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#index
https://bids-specification.readthedocs.io/en/latest/glossary.html#events-suffixes
https://bids-specification.readthedocs.io/en/latest/glossary.html#json-extensions
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#sub
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#label
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#ses
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#label
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#task
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#label
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#acq
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#label
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#run
https://bids-specification.readthedocs.io/en/latest/appendices/entities.html#index
https://bids-specification.readthedocs.io/en/latest/glossary.html#events-suffixes
https://bids-specification.readthedocs.io/en/latest/glossary.html#tsv-extensions
https://allmylinks.com/remi-gau
https://bids.neuroimaging.io/getting_started/folders_and_files/files.html#filename-template

Description of the standard: open formats

Prefer formats that can be opened by most software,
including simple text editors.

Stay away from .docx, .xlsx, .mat, .pickle...

|:> TSV files : Tabulation Separated Values |:> JSON files: JavaScript Object Notation
o for attribute-values pairs

o as “side-car” to a data file

Ex: participants.tsv Ex: * _events.json
participant_id sex age S
sub-01 M 28 ‘LongName” : "Emotion image type",

‘Description”: "Type of emotional face from Karolinska database that is di
sub-02 F 21 eseree
Sub_03 F 27 ‘afraid”: "A face showing fear is displayed”,

‘angry”: "A face showing anger is displayed"

SUb'O4 M 25 ‘'sad”: "A face showing sadness is displayed”
sub-05 F 20 ]
SUb'06 M 20 l'iclcntificr": {

‘LongMame"” : "Karolinska (KDEF) database identifier"”,

‘Description”: "ID from KDEF database used to identify the displayed image

Adapted from slides from Remi Gau. 22/11/2023. BIDS. https://allmylinks.com/remi-gau
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https://allmylinks.com/remi-gau

BIDS validator

BIDS Validator

https://bids-standard.github.io/bids-validator/ —

BIDS Validator

Select a BIDS dataset to validate.

Select Dataset Files

BIDS Validator version: 2.2.0
Note: Selecting a dataset only performs validation. Files are never uploaded.
The legacy BIDS Validator is available here.
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https://bids-standard.github.io/bids-validator/

Description of the BIDS standard

BIDS history timeline

(Holdgraf et Markiewicz (Karakuzu et (Luke et al.,
al., 2019) et al. al., 2022) al., 2022) 2023)

- N
Genetics . v M{)tion

MRIBIDS ,
Yy ‘BIDS |/-BIDS
N ‘ | |
y_
(Gorgolewski (Niso et al., (Pernet et (Moreau et (Clement et (Norgaard et (Jeung et
etal., 2017) 2018) al., 2019) al., 2020) al., 2022) al., 2022) al. 2023)

2015 2016 2017 | 2018 | 2019 | 2020 2021 2022 | 2023

OHBM, INCF

Poldrack et al. (2024) The past, present, and future of the brain imaging data structure (BIDS) https://doi.org/10.1162/imag_a 00103
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https://doi.org/10.1162/imag_a_00103

BIDS-App

https://bids.neuroimaging.io/tools/bids-apps.html

Best advice #3: use standards when available

Among the list:

MRIQC (Esteban et al., 2017)

fMRIPrep (Esteban, Markiewicz, et al., 2019)
QSIPrep (Cieslak et al., 2021)

PyMVPA BIDS-App (Torabian et al., 2023)

NeuroConferences, Master of Neurosciences, M2 FCN/CNS — Univ. Lyon 1 — Oct. 2025 Gaélle Leroux
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enabling open and

. ABOUT PRODUCTS SECRETARIAT SERVICES ACTIMITIES NWETWORK JOINSSUPPORT  NEWS @
FAIR neuroscience

“incf

INCF Standards and Best Practices portfolio

e / g 2
Ny s 1)

The Standards and Best Practices portfolio contains all community standards endorsed by the INCF
using the criteria developed by the INCF Standards and Best Practices Commitiee, as well as

Submit a Standard

community standards in the process of being endorsed. How standards are endorsed

The purpose of this porifolio is to provide the community with an index of robust, well-validated P ) I
oin the Standards reviewer poo
sfandards and best practices that adhere and support the FAIR principles. The porifolio provides the .
community with descriptions of appropriate use cases, links to toolsfinfrastructures, and tutorials for
v o pRrop Recommend a new Standards area
each standard and best practice indexed. Users can search the portfolic by data type, format, or
subdomain of neuroscience. By offering this service, we hope to increase the discoverability and use INCF Infrastructure Portfolio

of standards and best practices that support open and FAIR neuroscience.

@ “ ©

19 3 13

5BPs Submitied SBPs Under review SEPs Endorsed

| 30 reconstruction | |.-‘-.na'.c'n;,' | | Best practices | Clinical observational studies | | Computstional neurescience | Data format | | Data management |
| Diata medel | | EEG | | Electrephysiology | Experimental design | MR | | HOF5 | Mass-univariate studies | | MATLAB | | MEG Metadata |
| M=stadata format | Microzcopy | Modeling | | MR | | MEST | | Meurcimaging | | Meuromaorphology | MEUROMN | | Meuronal modeling PET |
| Physiolagy | | Frovenance | | Python | | Quality contral | | Research resource identifiers | | Simulation | | Standardized vocabularies | | Standards | | XML |



https://www.incf.org/resources/sbps
https://bids.neuroimaging.io/tools/bids-apps.html

5. Documentation
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https://jasonlovefiles.com/the-thing-about-metadata/

NeuroConferences, Master of Neurosciences, M2 FCN/CNS — Univ. Lyon 1 — Oct. 2025

Gaélle Leroux



https://jasonlovefiles.com/the-thing-about-metadata/

Metadata

Metadata can be used to describe data more accurately.
These are “data on data”,

SARDIMES remmm

ol
AUX OLIVES DE fICE

2 types of metadata:
- embedded metadata: these are generated automatically by cameras, sound and measuring devices. This is
typically the case for the photo or video of the smartphone.
Examples of metadata generated: GPS data, device type, date, technical calibration, etc.
- enriched metadata: these are added by the author(s).
Examples: keywords, subject, author, laboratory or organization, project name, license, provenance, etc.

Source : Doranum
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https://doranum.fr/metadonnees-standards-formats/cours-introductif-sur-les-metadonnees_10_13143_vwce-g965/

Checklist and guidelines

eCOBIDAS checklist
Committee On Best practices |n Data Analysis and Sharing

1. experimental design reporting, 2. image acquisition reporting, 3. preprocessing reporting,
4. statistical modeling, 5. results reporting, 6. data sharing, 7. reproducibility

0 Remi-Gau/eCobidas
N  eCOBIDAS £f# Q Ssearch ©vioo %38 V24

Welcome Motivations Goals Apps Metaanalysis Contributing References Contact

Welcome to the eCOBIDAS documentation

-

Partager

0 ReproNim Webinar: eCOBIDAS/ReproSchema

eCOBIDAS

Because methods writing is too important
(and haring)
tolet p sdoit!

Remi Gau
Twitter: @RemiGau

- ﬂi“ﬁ Repronim webinar
-
Regarder sur (3 YouTube i 8th January 2021 ‘

s Motivations (I7) Goals é" Demos
Poor methods and results description hinders the We want to create a web-based checklists for best You want to try the checklists that already exist?
reproducibility and the replicability of research. practices for methods reporting that help - Available apps

This project is built on the hope that improving automatically generates the method section of

methods and results reporting could improve our
research. - Goals

neuroimaging papers.

—> Motivations

https://ecobidas.readthedocs.io/en/latest/ https://github.com/ohbm/eCOBIDAS
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https://github.com/ohbm/eCOBIDAS
https://ecobidas.readthedocs.io/en/latest/

Best advice #4: use checklist and guidelines when reporting
Committee On Best practices In Data Analysis and Sharing — COBIDAS - https://github.com/ohbm/eCOBIDAS

Artemis = Home
‘English (US)  v| ARTEMIS readme
study_id
Design and sample
Hardware
Acquisition ARTEM-IS
Preprocessing Agreed Reporting Template for EEG Methodology -
Measurement International Standard: template for event-related

potentials (ERP)

Channel choice The goal of the ARTEM-IS is to use insights derived from systematic reviews to
create human-friendly, machine-readable templates for documenting the
methodological details of an EEG study or pipeline. The template for reporting
ERP methodology before you is a pilot project of ARTEM-IS, based on which other

Visualization

subfields of EEG may follow.
Other

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/10.31219/0sf.io/a8dhx
Pernet et al. (2020) Issues and recommendations from the OHBM COBIDAS MEEG committee for reproducible EEG and MEG research.

NeuroConferences, Master of Neurosciences, M2 FCN/CNS — Univ. Lyon 1 — Oct. 2025 Gaélle Leroux


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

Best advice #5: share your data and codes

0() Ouvrir

la science!

d o

Selecting a
trustworthy
subject-

c specific
repository for

( self-
) depositing

data:

methodology
and analysis

of existing
services
Research Data College Working

( Group
- > . July 2024

List updated in April 2025

https://www.ouvrirlascience.fr/selecting-a-trustworthy-

subject-specific-repository-for-self-depositing-data-

methodology-and-analysis-of-existing-services/

Public and Secured
Your dataq, your way

As a data author, share your data using your own data user agreement, following
your own national and institutional rules

Tell me more/FAQ

About

GDPR compliant data sharing

Thanks to the Open Neuro PET project, we have built a GDPR compliant repository to
share brain imaging data as FAIRly as possibly. The principle is similar to OpenNeuro
where each dataset is shared independently. As EU data have to be protected, we
provide the necessary privacy protection.

https://publicneuro.eu/

NeuroConferences, Master of Neurosciences, M2 FCN/CNS — Univ. Lyon 1 — Oct. 2025 Gaélle Leroux



https://publicneuro.eu/
https://www.ouvrirlascience.fr/selecting-a-trustworthy-subject-specific-repository-for-self-depositing-data-methodology-and-analysis-of-existing-services/

Best advice #5: share your data and codes

A
AV
VL ”
<> </~ Software Heritage
\7AT
L ~"-
v https://www.softwareheritage.org/
Home [ Mission
Our ambition is to collect, preserve, and share all software thatis publicly available in source code form.

Best advice #3bis: document your code

5? Sph|n)( generates APl documentation from Python packages (link)

Javadoc: generates HTML pages of APl documentation from Java source files

Swaqger: to document APIs

Doxygen: generates documentation for C, Java & Python languages
API: Application Programming Interface
NeuroConferences, Master of Neurosciences, M2 FCN/CNS — Univ. Lyon 1 — Oct. 2025 Gaélle Leroux



https://www.softwareheritage.org/
https://www.doxygen.nl/#google_vignette
https://www.oracle.com/java/technologies/javase/javadoc-tool.html
https://www.sphinx-doc.org/en/master/index.html
https://swagger.io/docs/

Best advice #6: share but protect your work

@ ‘ A very open licence
CCo

share
remix @@
m@mm @@@ And for the code, other licenses can be more
BY  SA adapted: Apache, Cecill, etc.

uado 1sowWw

It is recommended to use a licence approved by
‘*"‘6 : :BY - : ’Open Source Initiative.
BY gé SA
BY ;;

SOEO

Faity et al. En route vers la Science Ouverte. Gérer les données de sa recherche. 2022. hal-04684489

share

@

W

-
aII rights g
reserved
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https://hal.inrae.fr/hal-04684489v1
https://opensource.org/licenses
https://chooser-beta.creativecommons.org/
https://choosealicense.com/

Best advice #7: use the open ecosystem of open tools

STUDY INCEPTION AND PLANNING

. Study Preparation . Pre-Registration ‘ E;‘;:‘cs and Sharing ‘ Monitoring Quality

Ensure quality of data and design Have a thorough research plan: Meet ethical and regulatory Ensure quality of acquired data
Release Standard Operating Stucl'y glesion, hypeliesesana requirements Establish quality control
Procedures andlysis Informed consent checkpoints
Pilot your experiment Follow best practices Internationally oriented data Quality assurance

Use pre—registra’[ion / Registered governance Include positi\/e control ana|yses
ah Reports, report deviations
https://compose.neurosynth.org/
OSF 4
protocolexchange @ PREREGISTRATION 3 =
W @ MRIQC (=2
% & eproNim [ ] (=
&> protocols.io = ASPREDICTED A 3
v ’ " 2 Open Brain e $XNAT ~ QoalaT Ty
ClinicalTrials.gov Consent
_<ompOPIDoR .

https:_/_/dmp.opidor.fr/

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

Best advice #7: use the open ecosystem of open tools

RESEARCH DATA MANAGEMENT

Data management
and tracking
Track and version control data for
update, retrieval, and reuse

Metadata and data

@ Brain Data annotation

. Data organization
! Stimulus O and standards

Ensure data are interoperable and
reusable

Transparent and reproducible data
acquisition

Reproducible stimulus
presentations

Ensure data are understandabile,
interoperable and reusable

Use open hardware Report detailed stimuli, timings, Organize your neuroimaging data Annotate data using established

Use open data hosting services

Use open software
Report full acquisition details

(ﬁ} e ()MR-Hub avenus
@ orensCl &)f_':'g

o iy 459, sk v warkae

responses, etc.

Use open frameworks and share
stimulus materials

%@Sﬂﬁorpys (Pf/”Cl" \\\WJC/A‘Y/<

ERP CORE @ Paviovia  ReproStim

following the Brain Imaging Data
Structure (BIDS)

Utilize available tools, converters
and apps that work with BIDS

iy 7 NIFTI
iBIDS 55
B RN IMAGNG DATA STRUCTURE @ TSV

structures

Track provenance with
Neuroimaging Data Model (NIDM)

lnterLeX
PyNIDM

e ",é—mf.' . "
«{) cognitive atlas
NIDM-Terms o

Use tools for decentralized data

management

datg @

GIN

% brainlife

OpenNeuro

$XNAT

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

Best advice #7: use the open ecosystem of open tools

DATA PROCESSING AND ANALYSIS
. Statistical modelling ‘ Multiverse analysis

. Software

Choose from the many open tools

available

Implement best practices when
writing code, and share openly

Test for analytical robustness

’
”’

Standardizing
workflows

Enhance reproducibility

Use standardized workflows for
automation, reproducibility and
transparency

Use containers to ensure
computational reproducibility

MRIQC Sl MNE
. IARNIIE i
fMRIPrep (= SR == 'F‘,’:g’;"?e'os

@GeiDs A &

docker

Focus on reproducibility and
transparency

Use analysis pipelines with
automatic (machine readable)
documentation

Use standardized structures

- Fon FitLins
8 ' Neuroscout
~ RAMIE = | -
BIDS-SM 2, g 1= <~
3 EEGLAB
sem 4

Key message:

Explore effects of variations in
analysis pipeline on study results

Vary critical analysis parameters

Re-run analysis with different
tools and test for robustness

Explorable

&
' boba Multiverse
-

Analyses
FUZZY

'Open data and analysis software are essential for reproducibility in data analysis

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

Best advice #7: use the open ecosystem of open tools

Connecting research and researchers i
Data sharing

FAIR (Findable, Accessible,
Interoperable, Reusable)

Standardize data with rich
metadata, and share it under
persistent identifiers on public
repositories and a license

Publish Data Descriptors

ﬁ Q ﬁ% ©NITRC
c;p;'.;l,.;u;., GIN DANDI NDA HE vrainiie.io

2 D = n OSF
Qe 0. . @BIDS ‘;n%o

‘ Code sharing

FAIR for reproducible analysis
Document code and share it on
public repositories + license
Use version control
Use containers

Ot o @ _IA]

) = docker ®

GitHub G'tLab Co {:}OSF ﬁ

@ binder CODE OCEAN m GIN

‘ Derived data sharing

FAIR derived data and results

Share results of analyses in an
interoperable and understandable
way, so they are reusable and
reproducible

NEUROVALLT % brainlife
{*OSF

TemplateFlow % EBRAINS |

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

Connecting research and researchers i : i i
Data sharing Code sharing Derived data sharing

FAIR (Findable, Accessible, FAIR for reproducible analysis FAIR derived data and results
Interoperable, Reusable)

Document code and share it on Share results of analyses in an
Standardize data with rich public repositories + license interoperable and understandable
metadata, and share it under Use version control . way, so they are reusable and
persistent identifiers on public T I — <,;\V‘;J reproducible
repositories and a license © ner :,\"g“_
Publish Data Descriptors Vcascad
y Qgit =2 ral AN N
<Ay @% ENITRC jupyter & < ' : inli
@ ? LG Jhi O W = docer & A NEUROVAULT Y brainiife
opemeusa  GIN DANDI  NDA :;n(;;: GitHub  GitLab £20SF S OSF
= ? 2 % EORARR
0 saowasmuin | Ou v %"BI‘DS m <} binder coggm m GIN P b i m

‘ Paper publication “/‘3‘ ! .
<> </> Software Heritage

Publish with openness and
reproducibility in mind

Follow best practices

Publish on preprint servers and/or
open access journals c a s c ad

the first certification

AT T bioRyi . . pe

The multidisciplinary =zxs,  nesie oo, agency for scientific

archive for research | Bgn.x. upyter {book} ﬁgdf_f} /& data Stech
https://hal.science/ £2OSFPREPRINTS e e

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

The multidisciplinary
archive for French
research

Connecting research and researchers i
Data sharing

FAIR (Findable, Accessible,
Interoperable, Reusable)

Standardize data with rich
metadata, and share it under
persistent identifiers on public
repositories and a license

Publish Data Descriptors

& Q ENITRC
o'p;}.jnlum GIN DANDI NDA ﬁbrainlife,io
oy ... GEDS S

‘ Paper publication

Publish with openness and
reproducibility in mind

Follow best practices

Publish on preprint servers and/or
open access journals

blosxly M CO
medRyiv ~ Neurolibre coosocean

I:l PsyArXiv Jupyter {bOOk}

2OSFPREPRINTS

DISSEMINATION

‘ Code sharing

FAIR for reproducible analysis

Document code and share it on
public repositories + license

Use version control wd
“AvL
Use containers RS
Py
\'4
¥'cascad
it o a
0 g Jupyter R = IlA'
V Y= docker ® LN
GitLab
GitHub Co “:. OSF ﬁ
@binder e oeean 200w

. Beyond publication

Disseminate scientific results to
the broader scientific community
and to the society in general

Conferences, workshops, mass
media, social networks

4

0 neuromotch

RIOTS

brainhaek.org “

00060

‘ Derived data sharing

FAIR derived data and results

Share results of analyses in an
interoperable and understandable
way, so they are reusable and
reproducible

TN N
NEURDVAULT S braiite
#*OSF

Inclusive, diverse
community research
Open resources and welcoming

spaces, diversity of ideas and
approaches

Equity, diversity and inclusivity

Impact on careers, work-life
balance, and mental health

s & Women in
Q&Pﬂ’ -
% ¢ Neuroscience
7,08
0& B CAREPnncmles
\ % N for Indigenous

L0SY9XN Data Governance

Niso et al. (2022) Open and reproducible neuroimaging: From study inception to publication. https://doi.org/10.1016/j.neuroimage.2022.119623 - https://oreoni.github.io/index.html
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LI You’re not alone!

@ .°'°°-, You’re surrounded by
Ay people happy to help

in your communities

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

Image credit: icons made by Freepik, VectorPortal, SBTS2018 on www.flaticon.com
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Open science practices: self-evaluation through the radar technique

Statistics & design
optimization

Open access
(preprint & open archives)

Guidelines/checklists

Data
Persistent Management
identifiers Plan (DMP)

FAIR principles Preregistration

Data
visualization

Electronic Lab
Notebook (ELN)

Sharing
materials
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6. Resources
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Adopt Responsible Digital Practices

LOb(’.S lis # Collectif Publications = Médiathéque Outils Ressources Actualités

Reducing the environmental
footprint of our research activities

Labos 1point5 is an international, cross-disciplinary collective of academic researchers who

share a common goal: to better understand and reduce the environmental impact of

research, especially on the Earth’s climate.

APPS 1POINTS

The GDR launches a scientific study on the carbon LABOS 1POINTS
footprint of French public research and is making
several tools available on a dedicated platform,

including :

Labos 1point5is a Research Group (GDR), a Seminar,
a Reflection team and a Arts&Sciences team.

GES 1point5 : analyse . .

For more information and to take partin the

Scenario 1paints;: gek intoaction activities, visit the pages for the various teams.

Transition 1point5 : get connected

#GHG INVENTORIES #LABORATORIES

3608 1595

GDS Ecolnfo

Guide de bonnes pratigues
numérigue responsable pour les
organisations (in French)

https://laboslpoint5.org/

NEWS

Webinar - GES 1point5 campus
Tuesday, May 6, 2025 at 10 a.m.
® Replay

Doctoral training - 2nd edition
Thursday, May 22, 2025
® Replay

Conference - Teaching ecological and social

in higher ed ion (ETES)

7,8and 9 July 2025
® Lyon
i Schedule and registration

Logo of the « Science and Climate » group at the CRNL

Details: https://www.crnl.fr/fr/page-base/nos-valeurs
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https://www.crnl.fr/fr/page-base/nos-valeurs
https://labos1point5.org/
https://ecoinfo.cnrs.fr/2021/03/01/agir-vers-la-sobriete-numerique/
https://ecoresponsable.numerique.gouv.fr/publications/bonnes-pratiques/

RNL Tools for pre-registration

- Journals that have adopted Registered Reports (see a list)

— Table of Journal Features for Registered Reports

—> Examples of existing preregistrations in OSF

- How to register: a practical Guide

Create a Preregistration: Step by step 1. Start a preregistration
2. Supply basic metadata about your research project

3. Enter your research plan

e Add attachments to the form

e Remove attachments from the form
4. Preview your preregistration
5. Register

6. Approve or cancel your preregistration

- COS Ambassadors who can help and answer questions about preregistration

- Check out the Zotero database for completed examples of Stage 2 Registered Reports,
and the the OSF archive of registered Stage 1 protocols

Adapted from slides by Justine Epinat-Duclos
CRNL Neurolmaging Club meeting, 2021

Neuro-lmaging club N°10 - Feb. 23" 2021 Y !nserm @ ,@éy) Lyon 1 I_Z,' r"“.‘:"‘f“:\'i"‘:'&' f@g UNIVERS :


https://www.cos.io/initiatives/registered-reports
https://docs.google.com/spreadsheets/d/1D4_k-8C_UENTRtbPzXfhjEyu3BfLxdOsn9j-otrO870/edit#gid=0
https://osf.io/e6auq/wiki/Example Preregistrations/
https://docs.google.com/document/d/1I3hXca9nQHnYX2iAwP7ILyUazd-zxIIZ8oYBR7iOjRU/edit#heading=h.s44548ln3mw
https://help.osf.io/hc/en-us/articles/360019738834-Create-a-Preregistration
https://www.cos.io/communities/ambassadors
https://www.zotero.org/groups/479248/osf/items/collectionKey/KEJP68G9?
https://osf.io/5rsvh/files/qvz8c

Resources

Open science in the doctoral school https://nsco.universite-lyon.fr/science-ouverte/

Series Passport :

An introduction to Open Science
OPEN SCIENCE

RESEARCH

; . »
@ )

“‘Ht‘
)

a
o . @ .
*

French network for Reproducible Research

FRe 7w,
https://www.recherche-reproductible.fr/

The Turing way project Small EnCYCIOPCdia
of Open Science

https://encyclo.ouvrirlascience.fr/
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Open and reproducible neuroimaging:

from study inception to publication

Gaélle Leroux


https://www.fun-mooc.fr/fr/cours/?limit=21&offset=0
https://www.recherche-reproductible.fr/
https://www.ouvrirlascience.fr/category/ressources/
https://oreoni.github.io/
https://oreoni.github.io/
https://book.the-turing-way.org/
https://encyclo.ouvrirlascience.fr/
https://recherche.data.gouv.fr/en/data-workshops
https://nsco.universite-lyon.fr/science-ouverte/

Conference: data protection and regulation compliance

Gaélle Bujan, CNRS Data Protection Officer (DPO)
Kodjo Kokou, lawyer, CNRS Data Protection Service

Date: Monday, November 17, 2:00-5:00 PM
Location: Amphitheater of the Neurocampus, here!

Agenda:
1. How to protect research data?

2. How to share experimental data (EEG, MEG, MRI...) while respecting regulations?

3. Are electrophysiological data (EEG, MEG...) or imaging data (MRI...) inevitably identifying data?
What are the conditions for sharing them (Open Science)?

4. What means and rules should be implemented to build a data sharing server (Open Science)?

5. What are the rules regarding the use of Al in research?

Péle
Harmonisation &

OrganiSEd by Accompagnement en

Respond to the survey to book a seat before November 6, 2025 El;f}zl;_lementation et
ique

Lesly Fornoni & Lydie Merle

A
P
|H
A
IEREE
E
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https://maps.app.goo.gl/YcCZVKj5poZLSEnq7
https://evento.renater.fr/survey/conference-du-service-protection-des-donnees-du-cnrs-o98658kd

Conference: OHBM

Organization for
Human Brain Mapping

Advancing Understanding of the Human Brain
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https://www.humanbrainmapping.org/
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