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La reproductibilité, c’est ...

La différence entre un fait scientifique et un fait divers.

Royal Society of London for Improving Natural Knowledge (1663)
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La crise de la reproductibilité
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La crise de la reproductibilité

52% 
Yes, a significant 
crisis

3% 
No, there is no crisis

7% 
Don’t know

38% 
Yes, a slight
crisis

38% 
Yes, a slight
crisis

1,576
RESEARCHERS SURVEYED

More than 70% of researchers have tried and failed to 
reproduce another scientist’s experiments, and more 
than half have failed to reproduce their own experi-
ments. Those are some of the telling figures that 
emerged from Nature’s survey of 1,576 researchers 

who took a brief online questionnaire on reproducibility in research.
The data reveal sometimes-contradictory attitudes towards reproduc-

ibility. Although 52% of those surveyed agree that there is a significant 
‘crisis’ of reproducibility, less than 31% think that failure to reproduce 
published results means that the result is probably wrong, and most say 
that they still trust the published literature. 

Data on how much of the scientific literature is reproducible are rare 
and generally bleak. The best-known analyses, from psychology1 and 
cancer biology2, found rates of around 40% and 10%, respectively. Our 
survey respondents were more optimistic: 73% said that they think that 
at least half of the papers in their field can be trusted, with physicists and 
chemists generally showing the most confidence. 

The results capture a confusing snapshot of attitudes around these 
issues, says Arturo Casadevall, a microbiologist at the Johns Hopkins 
Bloomberg School of Public Health in Baltimore, Maryland. “At the 
current time there is no consensus on what reproducibility is or should 
be.” But just recognizing that is a step forward, he says. “The next step 
may be identifying what is the problem and to get a consensus.”

Failing to reproduce results is a rite of passage, says Marcus Munafo, a 
biological psychologist at the University of Bristol, UK, who has a long-
standing interest in scientific reproducibility. When he was a student, 
he says, “I tried to replicate what looked simple from the literature, and 
wasn’t able to. Then I had a crisis of confidence, and then I learned that 
my experience wasn’t uncommon.” 

The challenge is not to eliminate problems with reproducibility in 
published work. Being at the cutting edge of science means that some-
times results will not be robust, says Munafo. “We want to be discovering 
new things but not generating too many false leads.”  

THE SCALE OF REPRODUCIBILITY
But sorting discoveries from false leads can be discomfiting. Although 
the vast majority of researchers in our survey had failed to reproduce 
an experiment, less than 20% of respondents said that they had ever 
been contacted by another researcher unable to reproduce their work  
(see ‘A ‘crisis’ in numbers’). Our results are strikingly similar to another 
online survey of nearly 900 members of the American Society for 
Cell Biology (see go.nature.com/kbzs2b). That may be because such 
conversations are difficult. If experimenters reach out to the original  
researchers for help, they risk appearing incompetent or accusatory, or 
revealing too much about their own projects.

A minority of respondents reported ever having tried to publish 

B Y  M O N Y A  B A K E R

I S  T HERE  A 
REPRODUCIBIL I T Y

CR ISIS ?
A Nature survey lifts the lid on 

how researchers view the ‘crisis’ 
rocking science and what they 

think will help.
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M. Baker, Nature, 2016
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Le rôle de la reproductibilité

Reproductibilité :
preuve de rigueur
et de transparence
qui inspire confiance

Un résultat non-reproductible suggère...

... une description incomplète

... une maîtrise insuffisante des techniques

... une erreur

... une fraude

Ou encore...

... une prise insuffisante sur les sujets d’étude (souris, étoiles, ...)
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Le débat en cours

Quelle est le rôle de la reproductibilité pour la méthode
scientifique?

Quel effort est raisonnable pour améliorer la reproductibilité?

Quel effort est raisonnable pour vérifier la reproductibilité?

Comment motiver les chercheurs à faire plus d’effort ?

Comment réduire l’effort nécessaire par la technologie,
l’infrastructure, la formation, etc. ?
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La trinité de la reproductibilité

Reproductibilité expérimentale

Refaire une expérience d’après la description publiée

Obtenir des résultats suffisamment proches

Reproductibilité statistique

Refaire une étude avec d’autres échantillons/sujets

Inférer des conclusions suffisamment proches

Reproductibilité computationnelle

Refaire un calcul à l’identique

Obtenir les mêmes résultats
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La reproductibilité computationnelle

S’applique à tout traitement de données par ordinateur :
Tout le monde est concerné.

Faisable pour les calculs simples, mais au prix d’un effort
souvent déraisonnable.

Impossible (pour l’instant) en calcul HPC

Les enjeux :

Être sûr de ce qui a été calculé.

Pouvoir vérifier le calcul.

Pouvoir adapter le calcul.
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Pourquoi est-ce si difficile?

Complexité des logiciels :
des centaines de logiciels interviennent même pour un calcul
simple

Outils insuffisants pour gérer cette complexité :
les rares outils adaptés (Guix, Nix) manquent de convivialité

Non-déterminisme du calcul parallèle :
le calcul HPC est de fait une expérience impliquant un objet
physique (l’ordinateur)
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