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Beyond open access: Reproducibility 
 

• Open access is a means not the end 

• Open access (to papers) is just part of the solution 

• Also need code, data, protocols – and research reported 

in sufficient detail to enable others to understand and 

repeat 
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Irreproducibility: underlying issues  

(Mis)conduct 

Publication bias and refutations – where? 

Experimental design 

Statistics 

Lab supervision and training 

Pressure to publish 

 

Reporting and sharing information 

Gels, microscopy images  

Animal studies description 

Methods description 

Data deposition 

 



Irreproducibility: all sciences 

Miguel et al. (2014). Promoting transparency in social 

science research. Science (New York, N.Y.), 343(6166), 

30–1. doi:10.1126/science.1245317 

 

Recommendations include: 

• Preregistration of studies 

• Better reporting guidelines 

• Sharing of data 

 



Reproducibility: role of publishers 
 

“Scholarly publishers have an important role in 

encouraging and mandating the availability of 

data and...developing innovative mechanisms 

and platforms for sharing and publishing 

products of research” 

 
-- Hrynaszkiewicz I, Li P, Edmunds SC: Open science and the role of 

publishers in reproducible research. In: Implementing Reproducible 

Research. Edited by Stodden V, Leisch F, Peng RD. Chapman & Hall/CRC; 

2014 
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Reproducibility: role of publishers 
 

• Content 

• Policies 

• Incentives 

• Licenses 

• Access 

• Reliability 
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Reproducibility: Content 
 

• Format 

• Open, standardized XML for articles in PubMed Central; 

optimal files types for data 

• Amount 

• Methodological detail and transparent reporting 

• Types 

• Methods, protocols, data and software papers/journals, 

short reports, extended reports, updates etc 
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Reproducibility: Content - examples 
 

• Removal of limitations on Methods sections at Nature 

journals 

• Paul Glasziou (2008) BMJ – inadequate methods 

descriptions for medical interventions 

http://www.bmj.com/content/336/7659/1472  

• New types of journal and publication… 
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Role of data journals/articles 

• Credit 

• Unpublished data 

• Peer review focus 

• Value of data vs. analysis 

• Discoverability 

• Reusability 

• Narrative/context 

• “Intelligently open data” 

 

 

 10 



Data, data (journals) everywhere? 
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Scientific Data 
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Get Credit for Sharing Your Data 

Publications will be indexed and citeable. 

 

Open-access 

Creative Commons licenses (CC-BY/CC-BY-NC) for the main Data 
Descriptor. Each publication supported by CCO metadata.  

 

Focused on Data Reuse 

All the information others need to reuse the data; no 
interpretative analysis, or hypothesis testing 

 

Peer-reviewed 

Rigorous peer-review focused on technical data quality and reuse 
value 

 

Promoting Community Data Repositories 

Not a new data repository; data stored in community data 
repositories  

 

 



Neuroscience  

 

 

 

 

 

 

 

 

 
Code in GitHub 

• New Dataset 

• Data in OpenfMRI 

• Source code in GitHub 

• Big Data 



Reproducibility: Policies 
 

• Adherence to reporting and minimum information 

standards 

• Checklists and enforcement 

• Data deposition 

• Data and materials sharing 

• Encouraging better practice 

• Encourage publication of Data Descriptors 
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2002: Nature journals mandate deposition of MIAME-compliant 
microarray data 
2006: compliance issues identified 

Ioannidis et al., Nat Gen 41, 2, 149 (2009)  

Of 18 papers published in Nat Gen in 2005-2006, 10 analyses  
could not be reproduced, 6 only partially.  

Mandates aren’t always enough 
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Reproducibility: Policies 
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Reproducibility: Data policy examples 
 

• Data sharing statements in published papers (Annals Internal 

Medicine, BMJ [non-clinical trials]*) 

• Data sharing implied by submission (BMC min. requirement) 

• Data sharing as a condition of publication (Nature journals 

min. requirement) 

• Mandated data sharing as a condition of publication (PLOS) 

• Mandated data sharing with statement and link in article 

(ecology journals signed up to joint data archiving policy) 

• Mandated open data as a condition of submission (Scientific 

Data, F1000Research) 
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Reproducibility: Incentives 

• Data and code citation 

• Data articles and journals 

• Recognising reproducibility – challenges, awards 

• Demonstrating impact 
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Reproducibility: Licenses 

Data: depends on public repositories. Some 

repositories e.g. figshare and Dryad both use 

the CC0 waiver. 

Metadata: released under the CC0 waiver 
to maximize reuse and aid data miners 

Articles: Creative Commons licenses 



Reproducibility: Access 

• Discoverability and links to other digital products of 

research 

• Links between papers 

• Nature ENCODE Explorer 

• Threaded publications (BMC/Crossref/Others) 

• Repository partnerships 

• Integration with tools e.g. document authoring, data 

management, Lab notebooks 
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Reproducibility: Reliability 

• Peer review and editorial process – focus on 

reproducibility 

• Correcting the record 

• Evaluating effectiveness of policies 

23 



Reproducibility: Reliability - example 

Peer review at Scientific Data focuses on: 

• Completeness (can others reproduce?) 

• Consistency (were community standards followed?) 

• Integrity (are data in the best repository?) 

• Experimental rigour and technical quality 

(were the methods sound?) 

Does not focus on:  

• Perceived impact/importance 

• Size/complexity of data 

 



Implementation of Nature checklist 

Onerous: 

Authors, referees, editors, copyeditors 

Referees: 

We are not yet sure whether they are paying much attention 

Authors: 

Some papers submitted with checklist without prompt 

Many have embraced source data 

 

Improves reporting 

We have commissioned an external assessment of the 
impact 

The list may be driving changes in experimental design 



Conduct 
study 

Design 
study 

Analyse and 
deposit 

data 

Write 
manuscript 

Submission 

Peer 
review 

Publication 

New 
hypothesis 

Publisher 
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