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RESPONSIBLE RESEARCH DATA MANAGEMENT 
 



What is research data? 

What are we going to discuss today? 



Recommendation of the Council concerning Access to Research 
Data from Public Funding (OECD, 2006) 

Factual records (numerical scores, textual records, images and sounds) used as primary 
sources for scientific research and that are commonly accepted in the scientific 
community as necessary to validate research findings. A research data set constitutes a 
systematic, partial representation of the subject being investigated.  

Problems with this definition: 
- Only takes into account data with a digital format and excludes physical data (samples, 

paintings, manuscripts, papers, ...) 
- Stems from a sharing point of view, not a user point of view 
-> Needs to be broadened 

What is research data? 



Experimental 
results 

Polls, forms Simulation results 

Lab notes, field 
work notes 

Audio files 

Documents, tables, 
maps 

DNA sequences 

Images, 
videos 

Physical samples 
Papers, 

publications 

What is research data? 



What is research data? 

Is your data qualitative, quantitative, a bit of both, or are you unsure? 
Write down a few words describing your data  



What is research data?  

Data are at the core of your research: 
 -> they enable the research process (answering your research question) 
 -> they support or disprove hypotheses 
 -> they usually contribute to the choice of methodology 
 -> they may have an impact on the quality of your results 
 -> they sometimes carry an economical value 
 
They go through all steps of a research project and ought to go through processes of 
high quality 
 -> research data management 



Set of practices around research data, 
including but not limited to: 
 -> collecting (first / second hand) 
 -> storage, curation  
 -> documentation 
 -> formatting  
 -> filtering, sampling 
 -> analysis 
 -> publishing, sharing 

Responsible data management: 
-> Adopting good habits for each of these 
tasks, so that research data get easier to use, 
to share, and to re-use 

Data Life Cycle 

What does responsible research data management mean?  



EARLY ON : DATA PLANNING  
What is my data like? What are the applicable 
regulations? Who do they belong to?  
Nature, format, volume, source, collection, access... 

 
DURING : DATA HANDLING  
How should I store them?  
Safety, size, security, backups, documentation... 

 
TOWARDS THE END: DATA SHARING  
How should I share my data? What happens to 
my data after my project is over?  
Open and FAIR data, licences, data sustainability and re-use 

Data Life Cycle 

What does responsible research data management mean?  



Reproducibility is the possibility for a published study to be 
verified, reused, continued, or widened, by fellow researchers. 
It is applicable to data, results and methods.  
 
It is what brings life to your research 

Good habits in RDM...  
- Guarantee the safety and security of your data  
- Make it compliant to regulations and to ethical codes  
- Enable easy data re-use and therefore, optimises the 

scientific effort  
- Enable, in summary, scientific reproducibility 

Reproducibility 

RDM good habits 

What does responsible research data management mean?  

Why is it hard to make research reproducible ? 



https://www.youtube.com/watch?v=FpCrY7x5nEE 

Scientific Reproducibility 



Nature 533, 452–454 (26 May 2016) doi:10.1038/533452a Scientific Reproducibility 



Scientific Reproducibility 

Reproducibility crisis 
 
• Most scientific results are difficult, even impossible, to reproduce and/or replicate [*] 

 
• This issue stems from a paradoxical context that does not favour scientific 

reproducibility but pushes towards a lack of quality (precision, transparency, integrity) 
in scientific methodology   
 



Scientific Reproducibility 

Reproducibility crisis 
 
• Most scientific results are difficult, even impossible, to reproduce and/or replicate [*] 

 
• This issue stems from a paradoxical context that does not favour scientific 

reproducibility but pushes towards a lack of quality (precision, transparency, integrity) 
in scientific methodology   
 

• This is not a decrease in researchers skills but a cultural phenomenon, because of the 
paradoxical system that rules research culture (publish or perish) 

 
• More and more stakeholders are nudging a cultural change towards more 

transparency and accountability 
 

You can be the change 



Path2integrity.eu 

Scientific Reproducibility 



Sharing 

Re-use 

   

Good RDM 
habits 

Conser-
vation 

Tracea-
bility 

    
Reproducibility 

RDM 

Scientific Reproducibility 



Data planning 

A Data Management Plan is a set of questions, usually web-based, that works as a checklist of attention 
points to guide the researcher through the data lifecycle.  
- Some funders require to fill in template DMPs as deliverables, and those are therefore reviewed  
- Some DMP templates are made available online, as examples, for researchers to use without any 

obligation or without any review 
- These online tools usually provide guidance and examples of best practice   
- A DMP is a living thing, it can evolve along the research project  
- Most institutions (should) encourage the use of DMPs 
- Recommended tool : the Data Curation Center (UK) provides DMP templates in text form, guidance 

and examples, as well as the DMPonline portal – other institutions may use other tools 

https://www.dcc.ac.uk/resources/data-management-plans
https://www.dcc.ac.uk/resources/data-management-plans
https://www.dcc.ac.uk/resources/data-management-plans
https://www.dcc.ac.uk/DMPs/checklist
https://www.dcc.ac.uk/resources/data-management-plans/guidance-examples
https://www.dcc.ac.uk/resources/data-management-plans/guidance-examples


Data planning 



Have you filled in a DMP for your PhD thesis? 

Data planning 



Data planning 

Questions break 



Data planning: rules and regulations 

Many questions of data management, 
specifically access, storage, protection and 
sharing, have roots in applicable rules and 
regulations  
-> awareness is a good start ! 



Which regulations do you think might apply to these examples? 

Data planning: rules and regulations 



Case Applicable regulations 

A history researcher collects representations of the pope 
through the ages  

Copyright, intellectual property regulations 

A PhD student in applied sciences takes videos of 
volunteers during fatigue tests while driving a simulated 
car  

GDPR 

A social sciences research records interviews with study 
subjects and writes them down using pseudonyms  

GDPR 

A biology lab requests lion blood samples from a 
Tanzanian nature reserve   

Nagoya protocol  

In an economics research project, someone collects 
confidential industrial information from different 
companies  

Confidentiality agreement / non disclosure agreement  

Content : Catherine Thiry 

Data planning: rules and regulations 



Content : Laurence Thys 

Data planning: rules and regulations 

General Data Protection Regulations (GDPR - 2016) is a set of 
regulations protecting the privacy of humans. It addresses the 
collection, processing, storage, transfer of personal data inside and 
outside EU.  

When applied to research, it results in a few obligations:  

- Informing subjects of the use of their data and leaving them the 
right to withdraw (with some limitations)  

- Protecting their data from transferring, leaking, publishing...  

- Building their study protocol and data collection on a legal basis 
(“why do you need personal data”)  

! Be mindful of anonymization  



Data relating to these sectors are subject  to specific 
codes of conduct: 

• Agricultural data  

• Energy consumption data; 

• Clinical trial regulation/ pharmaceutical testing 
data; 

• Geographical data; 

• Road safety-related minimum universal traffic 
data; 

• Electronic communication data; 

• Chemical safety data… 

-> Talk to your local legal affairs dept  

Content : Catherine Thiry 

Data planning: rules and regulations 



Data planning: rules and regulations 

Questions break 



The data FAIRness spectrum 

Most European funding agencies encourage sharing scientific results, methods and data. 
They refer to the  « as open as possible, as closed as necessary » principle.  
 
The aim is therefore to practice as much open data as possible. 
 



The data FAIRness spectrum 

Most European funding agencies encourage sharing scientific results, methods and data. 
They refer to the  « as open as possible, as closed as necessary » principle.  

Selection 
criterion for some 
funding programs 

(or awards) 

Increases 
visibility, impact 

and improves 
reputation 

Optimises return 
on investment 
from funders 

Facilitates 
collaborations 

Ensures data 
sustainability, 
even after staff 

rotation for 
example 

Facilitates 
scientific 

reproducibility 



The data FAIRness spectrum 

Most European funding agencies encourage sharing scientific results, methods and data. 
They refer to the  « as open as possible, as closed as necessary » principle.  
 
The aim is therefore to practice as much open data as possible. 
 
However, open data is not always possible or not always the best way to go, or even not the only 
recommendation that should be observed (why?) 
 



The data FAIRness spectrum 

Most European funding agencies encourage sharing scientific results, methods and data. 
They refer to the  « as open as possible, as closed as necessary » principle.  
 
The aim is therefore to practice as much open data as possible. 
 
However, open data is not always possible or not always the best way to go, or even not the only 
recommendation that should be observed (why?) 
 
Data that cannot be 

shared 
 

For legal reasons (GDPR, 
NDA...) 
For strategic reasons 
(patents -> embargo) 
 

Note : good RDM habits are 
also for oneself   

Open data  
 

Not always a token of quality 
 
Not always re-usable straight 
away (it is not just about 
posting online) 
 
Should be the direction if 
not the destination  



The data FAIRness spectrum 

Most European funding agencies encourage sharing scientific results, methods and data. 
They refer to the  « as open as possible, as closed as necessary » principle.  
 
The aim is therefore to practice as much open data as possible. 
 
However, open data is not always possible or not always the best way to go, or even not the only 
recommendation that should be observed (why?) 
 
Data that cannot be 

shared 
 

Open data  
 

FAIR data 



The data FAIRness spectrum 

Findable  Accessible  

Interoperable 

 

Reusable  

 

FAIR data 



The data FAIRness spectrum 

Findable  

Data are discoverable and easy to find, by both 
humans and computers.  
- Metadata 
- Digital Object Identifier  
- Other standard identifier  

Accessible  

Interoperable 

 

Reusable  

 

FAIR data 



The data FAIRness spectrum 

Paper 
metadata 



The data FAIRness spectrum 

Dataset 
metadata 

Live example : 
publishing on 

Zenodo 



The data FAIRness spectrum 

Findable  

Data are discoverable and easy to find, by both 
humans and computers.  
- Metadata 
- Digital Object Identifier  
- Other standard identifier  
In most cases, at least the metadata can be shared 

Accessible  

Interoperable 

 

Reusable  

 

FAIR data 



The data FAIRness spectrum 

Findable  

Data are discoverable and easy to find, by both 
humans and computers.  
- Metadata 
- Digital Object Identifier  
- Other standard identifier  
In most cases, at least the metadata can be shared 

Accessible  

Data are made available in a sustainable way, even 

after the project is over:  

- The (meta)data are retrievable with a flexible 
protocol in an open directory (harvesting) 

- If the data cannot be shared, it has to be justified 
Using a data repository usually checks most boxes 

Interoperable 

 

Reusable  

 

FAIR data 



The data FAIRness spectrum 

Findable  

Data are discoverable and easy to find, by both 
humans and computers.  
- Metadata 
- Digital Object Identifier  
- Other standard identifier  
In most cases, at least the metadata can be shared 

Accessible  

Data are made available in a sustainable way, even 

after the project is over:  

- The (meta)data are retrievable with a flexible 
protocol in an open directory (harvesting) 

- If the data cannot be shared, it has to be justified 
Using a data repository usually checks most boxes 

Interoperable 

Data are able to be operated / exchanged / compared 

between a variety of institutions, workflows, software, 

applications, systems, ...  

- The (meta)data use a broadly compatible format 

(not proprietary if possible) 

- The documentation is in English 

 

Reusable  

 

FAIR data 



The data FAIRness spectrum 

Findable  

Data are discoverable and easy to find, by both 
humans and computers.  
- Metadata 
- Digital Object Identifier  
- Other standard identifier  
In most cases, at least the metadata can be shared 

Accessible  

Data are made available in a sustainable way, even 

after the project is over:  

- The (meta)data are retrievable with a flexible 
protocol in an open directory (harvesting) 

- If the data cannot be shared, it has to be justified 
Using a data repository usually checks most boxes 

Interoperable 

Data are able to be operated / exchanged / compared 

between a variety of institutions, workflows, software, 

applications, systems, ...  

- The (meta)data use a broadly compatible format 

(not proprietary if possible) 

- The documentation is in English 

 

Reusable  

The data are sufficiently described and can be shared 

with as few restrictions as possible, as the ultimate 

goal is to optimise data reuse.  

- The licenses are as open as possible.  

- The format is as universal as possible 

- The data is well documented 

 

FAIR data 



The data FAIRness spectrum 

A license defines how to reuse the 
content: 
 
Rights to reuse, to modification, to 
commercial use, obligation to mention 
the attribution and to share alike 
 
You can define your conditions, but most 
often: 
• The license may come with the use of 

a repository (see example on Zenodo) 

 

• The license may come with the 
publication through an editor 
(journal) -> be mindful of editors   

Content : Laurence Thys 



The data FAIRness spectrum 

FAIR data is a bridge between individual good 
RDM habits and open data.  
 
Making data FAIR is not only about the sharing 
step of the project, it starts at data creation: 
- Storage  
- Documentation 
- Protection 
- Traceability 
- ... 



The data FAIRness spectrum 

FAIR data is a bridge between individual good 
RDM habits and open data.  
 
Making data FAIR is not only about the sharing 
step of the project, it starts at data creation: 
- Storage  
- Documentation 
- Protection 
- Traceability 
- ... 
What habits can you take up early on to 
facilitate FAIR data sharing at the end of your 
PhD?  



Questions break 

The data FAIRness spectrum 



15 minutes 



Poll about your current data storage habits 

Data storage 



Data storage 

Clouds  
Data 

repositories 

External 
storage 

(laptops, hard 
drives...) 

Institution 
servers 

There are four main families of storage solutions: 



Data storage 

Clouds  
Data 

repositories 

External 
storage 

(laptops, hard 
drives...) 

Institution 
servers 

How do I choose?  



Data storage 

How do I choose?  

Sécurité Documentation Préservation Organisation Security Sustainability 



Data storage 

How do I choose?  

Security Documentation Sustainability Organisation 

• Knowing that, how 
much volume do I 
need?  

• Tree structure? 
• Explicit filenames 

• Keep track as much 
as possible between 
raw data and 
results, even 
inconclusive 

• Never erase 
anything  

• The difference b/w 
data dredging and 
reproducibility is 
telling what you did) 

• Which folders need 
to be protected from 
« leaking »? Which 
level of 
confidentiality? 

• Backup ?  
3 copies  
2 different storage 
solutions  
1 off-site (if 
possible) 

• Could someone 
reuse this easily in 
ten years?  
• Availability  
• Documents 
• Description 
• Format 



Project TIER 

Data storage 



Data storage 

Clouds  
Data 

repositories 

External 
storage 

(laptops, hard 
drives...) 

Institution 
servers 

How do I choose? -> according to my organisation & security choices or obligations:   

• Google Drive, DropBox, ... Implies 
outsourcing -> not for confidential 
data 

• If your institution has an internal 
cloud, much better 

• Usually no metadata structure  
• Be mindful of volume limits 

• Zenodo, Figshare, Dataverse,... 
• Made for open sharing, usually not 

for working data 
• May imply outsourcing too -> keep 

a local copy 
• Structured metadata  
• Be mindful of volume limits 

• Internal management = safer  
• Usually automatically backed up  
• Usually easily accessed remotely  
• Most often for working data, since 

usually complicated to access from 
extra muros 

 
• Practical for working data but... 
• Physical storage -> mobility risks 
• Password protection is always a 

good idea 



Data storage 

Clouds  
Data 

repositories 

External 
storage 

(laptops, hard 
drives...) 

Institution 
servers 

It may be a good idea to mix and match... e.g. my working data on a hard drive + a cloud, my sharing 
data on Zenodo -> no single recipe for success, but best practice 

• Google Drive, DropBox, ... Implies 
outsourcing -> not for confidential 
data 

• If your institution has an internal 
cloud, much better 

• Usually no metadata structure  
• Be mindful of volume limits 

• Zenodo, Figshare, Dataverse,... 
• Made for open sharing, usually not 

for working data 
• May imply outsourcing too -> keep 

a local copy 
• Structured metadata  
• Be mindful of volume limits 

• Internal management = safer  
• Usually automatically backed up  
• Usually easily accessed remotely  
• Most often for working data, since 

usually complicated to access from 
extra muros 

 
• Practical for working data but... 
• Physical storage -> mobility risks 
• Password protection is always a 

good idea 



A few extra tools: 
 
Tips and examples to organise, name and 
backup your data files 
 
Doc Fetcher: indexing tool and tree 
structure visual 
 
Obsidian: « work manager » to take notes, 
organise, version, index and mcreate link 
b/w files 
Jupyter: python coding traceability tool 
 
Gitlab: automated traceability tool for 
team work 

Data storage 

https://libguides.macalester.edu/data1
http://docfetcher.sourceforge.net/fr/index.html
https://obsidian.md/
https://jupyter.org/
https://about.gitlab.com/fr-fr/


Data storage 

Questions break 



Data management and ethics  

Research lives in a paradoxical context that 
may push us, even unconsciously, towards 
questionable practice 
 
Again, there is a spectrum, from plain fraud to 
best practice, there are grey areas in which we 
must make the best choice possible to ensure 
reproducibility  
 
Irreproducible science can be suspicious  



Data management and ethics  

Research lives in a paradoxical context that 
may push us, even unconsciously, towards 
questionable practice 
 
Again, there is a spectrum, from plain fraud to 
best practice, there are grey areas in which we 
must make the best choice possible to ensure 
reproducibility  
 
Irreproducible science can be suspicious 
 
Fraud = falsification, fabrication, plagiarism -> 
no tolerance  

Numerous famous cases:  
• 2020  Retraction of a paper that held claims on 

hydroxychloroquine based on fabricated data. This 
had consequence on COVID-19 gov policies: 
LancetGate 

https://retractionwatch.com/ 

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31324-6/fulltext
https://theconversation.com/lancet-gate-in-the-covid-19-pandemic-era-is-it-alright-for-science-to-be-wrong-140715
https://retractionwatch.com/


Data management and ethics  

Research lives in a paradoxical context that 
may push us, even unconsciously, towards 
questionable practice 
 
Again, there is a spectrum, from plain fraud to 
best practice, there are grey areas in which we 
must make the best choice possible to ensure 
reproducibility  
 
Irreproducible science can be suspicious 
 
Fraud = falsification, fabrication, plagiarism -> 
no tolerance  
 
Then there are shortcuts (not fraud but not 
good practice) 

Numerous famous cases:  
• 2020  Retraction of a paper that held claims on 

hydroxychloroquine based on fabricated data. This 
had consequence on COVID-19 gov policies: 
LancetGate 

https://retractionwatch.com/ 

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31324-6/fulltext
https://theconversation.com/lancet-gate-in-the-covid-19-pandemic-era-is-it-alright-for-science-to-be-wrong-140715
https://retractionwatch.com/


Data management and ethics  

What is data dredging, why does it happen, and what are its consequences? 



Data management and ethics  

What is data dredging, why does it happen, and what are its consequences? 

• Pressure to publish with tenure and funding on the line  
• Pressure to find results that seem new and striking  
• Numerous ways to tweak your study, consciously or not, until you get a result that counts as 

statistically significant, even though it is probably meaningless:  
→ Altering how long it lasts  
→ Play with the sample size 
→ P-hacking (collecting lots of variables and playing with data until finding counts as statistically 

significant) 
• As a result: many studies that get media coverage seem to contradict each other, impeding the trust of 

society in (good) science 
 
Rule of thumb : it is okay to play around with your data, but the difference b/w data dredging and 
exploring a dataset is telling about it in your publications 



Data dredging 

Cherry picking  
 
Intentionally filtering out data that does not 
support the pet hypothesis  
 



Data dredging 

Cherry picking  
 
Intentionally filtering out data that does not 
support the pet hypothesis 
 
Filtering out is okay 
Erasing and neglecting to mention is not  
 



Data dredging 

Outcome switching 
 
Changing the course of a study during its execution to eliminate inconclusive or negative results  
Usually encountered in clinical trials 
 
 



Data dredging 

Outcome switching 
 
Changing the course of a study during its execution to eliminate inconclusive or negative results  
Usually encountered in clinical trials 
 
 Do treatment A and treatment B have any effect on the considered disease or symptom? 

✓ Publication 

Deliberately 
neglected 

Group 1: 
treatment A 

Effect measurement 

Test 1 

Test 2  

Test 3  

Test 4  

Group 2: 
treatment B 



Example: the « PACE trial » 
 

✓ Publication 

Deliberately 
neglected 

Group 1: medical 
treatment (mt)  

Group 2: mt + 
moderate 
exercising 

Group 3: mt + 
intense 

exercising 

Group 4 : mt + 
cognitive therapy 

(positive thoughts) 

Self-assessment of  
physical fatigue 

Physical 
performance test 

(e.g. on a treadmill) 

Objective 
measurements of 

fatigue: number of 
sick leave, amount 
in medical bills, ...  

Two-year follow-up 

Effect measurement 

Data dredging 

B/w 2005 and 2010, the UK 
Medical Research Council 
conducted studies on the 
possible connection between 
exercising and decreasing the 
symptoms of myalgic 
encephalomyelitis  
 
641 patients split randomly 
into 4 groups 



Data dredging 



Group 1: 
treatment A 

Group 2: 
treatment B 

✓ 

Publication 
and peer-
review of 

the protocol 

Test 1 

Test 2  

Test 3  

Test 4  

Publication of 
the results 

Test 1 

Test 2  

Test 3  

Test 4  

Effect measurement Effect measurement 

Outcome switching 
Pre-registration of protocol?  
 
 

Data dredging 



Data dredging 

P-hacking 
 
Chopping up, testing, arranging, filtering, 
tweaking and/or tuning your dataset to 
obtain a statistically significant result 
 
Even if it is random  
 



Data dredging 

I am testing a hypothesis H 
 
ex: these diet pills do work 
 
ex: this dice is loaded 
 
 

I collect relevant data 
 
ex: weight of a group of people 
before and after taking diet pills for 
a month 
 
ex : number of times each face 
comes up after 50 dice rolls 



Data dredging 

I am testing a hypothesis H 
 
ex: these diet pills do work 
 
ex: this dice is loaded 
 
 

I collect relevant data 
 
ex: weight of a group of people 
before and after taking diet pills for 
a month 
 
ex : number of times each face 
comes up after 50 dice rolls 

I compute the probability to obtain this 
same data even if my hypothesis H is 
wrong 
 
ex: if these pills do not work, what is the probability 
that these people would have lost weight anyway?  
 
ex: if the dice is not loaded, what is the probability 
that face 6 only comes up 5 times out of 50?   



Data dredging 

I am testing a hypothesis H 
 
ex: these diet pills do work 
 
ex: this dice is loaded 
 
 

I collect relevant data 
 
ex: weight of a group of people 
before and after taking diet pills for 
a month 
 
ex : number of times each face 
comes up after 50 dice rolls 

I compute the probability to obtain this 
same data even if my hypothesis H is 
wrong 
 
ex: if these pills do not work, what is the probability 
that these people would have lost weight anyway?  
 
ex: if the dice is not loaded, what is the probability 
that face 6 only comes up 5 times out of 50?   

The data drives the conclusion, not the opposite  
Playing around with the p-value is fine, but boiling down a complex scientific result to only one p-value is 
not. 
A small p-value is a good indicator that your hypothesis is correct, but is not enough: 

→ It does not prove H is true (it only proves the opposite of H is improbable given this particular 
dataset) 

→ It does not prove that the dataset is suitable for the test, or that the model is suitable for the 
hypothesis. 

→ It does not prove the quality of the dataset (completeness, sample size, accuracy, ...) 



P-hacking and nutrition 

Data dredging 



Data dredging 

Questions break 



Open 
Science 

FAIR data 

Research data 
management 

Ethics 

• Keeping track of every step of your 
data analysis and being transparent 
about it prevents any suspicion of 
data dredging  
 

• Good habits in data storage enables 
this traceability and accountability  
 

• It also ensures compliance to rules 
and regulations  

The bigger picture 

RDM is first and foremost a set of best practices that support scientific reproducibility  

Good RDM habits facilitate FAIR data sharing, with open science being the cherry on top 
of the cake 
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Data are safely and 
securely stored, in a 
sustainable way, well 
documented and in 
compliance with rules 
and regulations... 

... they are suitable for 
sharing, at least the 
metadata is, so they are 
made available on an open, 
structured repository... 

... they can even be 
made accessible in an 
open way, for all to re-
use 

Open data that is not FAIR or 
not well managed can be:  
- Fraudulent  
- Of poor quality  
- Poorly described 
- Lacking metadata 
- In a proprietary format 
- ... 

1 

2 

3 

4 

The bigger picture 



Quizz!  

Thank you! 



The bigger picture 

Questions break 



How are you feeling? 

Thank you! 



[*] 
J. Ioannidis, 2005, Contradicted and Initially Stronger Effects in Highly Cited Clinical Research, JAMA.  
 2005;294(2):218-228. doi:10.1001/jama.294.2.218 

 
Mark Otto Baerlocher et al., 2010, Data integrity, reliability and fraud in medical research, Elsevier European Journal of 
Internal Medicine 21 (2010) 40–45 
  
Monya Baker, 1,500 scientists lift the lid on reproducibility, Nature 533, 452–454 (26 May 2016)  
 doi:10.1038/533452a 
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