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Disciplinary variety and Open Science

ARTS & HUMANITIES SOCIAL SCIENCE LIFE/HEALTH PHYSICAL SCIENCES

Research types often exploratory research often confirmatory research often confirmatory research often confirmatory research?

Data often texual data
also qualitative data, 

sometimes sensitive data 
sensitive patient data / big 

datasets
big datasets

Publ. Types books, chapters, articles mostly articles and chapters
mostly articles, 
(syst.) reviews

preprints, conf papers, 
articles

Collaboration typically 1 typically 1-4 typically 3-10 typically 3-many

Languages
native languge & some 

English
English, some native 

languages
English English

Funding small scale funding
small & medium scale 

funding
large scale funding large scale funding

Review double blind double + single blind single blind single blind





Defining your data
Describe your data (e.g. type, 

format, volume)
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Definition of Open Data

Open Data are online, free of cost, 

accessible data that can be used, 

reused and distributed provided that 

the data source is attributed.



Tip ðwhen training use 5 Star Open Data Model to 

help explain FAIR

Tim Berners-Leeõs proposal for five star open data - http://5stardata.info

make your stuff available on the Web (whatever format) under an open license

make it available as structured data (e.g., Excel instead of image scan of a table)

make it available in a non-proprietary open format (e.g., CSV instead of Excel)

use URIs to denote things, so that people can point at your stuff

link your data to other data to provide context

http://5stardata.info/


WHY SHOULD YOU BE OPEN?

Image by wonderwebby CC-BY-NC-SA www.flickr.com/photos/wonderwebby/2723279491
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Itõs part of good research practice



Science as an open enterprise

https://royalsociety.org/policy/projects/science -public -enterprise/Report

òMuch of the remarkable 

growth of scientific 

understanding in recent 

centuries is due to open 

practices; open 

communication and 

deliberation sit at the heart 

of scientific practice.ó

Royal Society report calls for 

ôintelligent opennessõ 

whereby data are accessible, 

intelligible, assessable and 

usable.

https://royalsociety.org/policy/projects/science-public-enterprise/Report


Cut down on academic fraud

www.nature.com/news/2011/111101/full/479015a.html

http://www.nature.com/news/2011/111101/full/479015a.html


Validation of results

www.guardian.co.uk/politics/2013/apr/18/uncovered -error -george-osborne-

austerity

òIt was a mistake in a spreadsheet 

that could have been easily 

overlooked: a few rows left out of 

an equation to average the values 

in a column.

The spreadsheet was used to draw 

the conclusion of an influential 

2010 economics paper: that public 

debt of more than 90% of GDP 

slows down growth. This 

conclusion was later cited by the 

International Monetary Fund and 

the UK Treasury to justify 

programmes of austerity that 

have arguably led to riots, poverty 

and lost jobs.ó

http://www.guardian.co.uk/politics/2013/apr/18/uncovered-error-george-osborne-austerity


More scientific breakthroughs

www.nytimes.com/2010/08/13/health/research/13alzheimer.html?pagewanted=all&_r=0

òIt was unbelievable. Its not 

science the way most of us 

have practiced in our 

careers. But we all realised 

that we would never get 

biomarkers unless all of us 

parked our egos and 

intellectual property noses 

outside the door and agreed 

that all of our data would 

be public immediately.
Dr John Trojanowski, University of  Pennsylvania

http://www.nytimes.com/2010/08/13/health/research/13alzheimer.html?pagewanted=all&_r=0


A citation advantage

A study that analysed the citation counts of 10,555 papers on gene 

expression studies that created microarray data, showed:

òstudies that made data available in a public repository 

received 9% more citations than similar studies for 

which the data was not made availableó

Data reuse and the open data citation advantage, 

Piwowar, H. & Vision, T.  https://peerj.com/articles/175

https://peerj.com/articles/175


Increased use and economic benefit

Up to 2008

ÅSold through the US Geological 

Survey for US$600 per scene

ÅSales of 19,000 scenes per year

ÅAnnual revenue of $11.4 million

Since 2009

ÅFreely available over the internet

ÅGoogle Earth now uses the images

ÅTransmission of 2,100,000 

scenes per year.

ÅEstimated to have created value 
for the environmental 
management industry of $935 
million, with direct benefit of 
more than $100 million per year to 
the US economy

ÅHas stimulated the development 
of applications from a large 
number of companies worldwide

The case of NASA Landsat satellite imagery of the Earthõs 

surface: 

http://earthobservatory.nasa.gov/IOTD/view.php?id=83394&src=ve

http://earthobservatory.nasa.gov/IOTD/view.php?id=83394&src=ve
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Looking after your data
Explain how you will manage your data, noting 

particular concerns or issues (e.g. storage and 

backup, data structuring, versioning, documentation)



Sharing your data
Explain which data will be shared and how 

(e.g. via repository, under what licence)



Misconception #1: 

My web page is a FAIR way to share my data.



Better options for open data

ÅDomain repository (first choice)

ÅGeneral repository ( Figshare, Zenodo, Dryad)

ÅInstitutional repository 

ÅData journal

ÅJournal supplementary material















There are ways to share sensitive data too

ÅOpen metadata

ÅData brokers and data access committees

ÅSafe havens

ÅInstitutional data archive/vault



https://www.fosteropenscience.eu/learning/managing-and-sharing-research-data

https://www.fosteropenscience.eu/learning/managing-and-sharing-research-data


Tip ðsome repository decisions are tricky

ÅThere my be a preferred repository that the funder 

expects

ÅData from multidisciplinary studies may not have an 

obvious home

ÅData types and volumes will also need to be taken into 

account



Misconception #2: 

I donõt need to decide now if I want to share. 

I can wait and see what I want to do at the 

end of my project.



hǇŜƴ 5ŀǘŀ ŘƻŜǎƴΩǘ Ƨǳǎǘ ƘŀǇǇŜƴ - data management planning helps!

Á What data will be created (format, types, volume...)

Á Standards and methodologies to be used (incl. metadata)

Á How ethics and Intellectual Property will be addressed

Á Plans for data sharing and access 

Á Strategy for long -term preservation

A DMP is a plan to share!

Create

Document

Use

Store

Share

Preserve



Tip ðuse existing 

tools and guidance to 

help write their plans
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Misconception #3: 

If I share my data early, Iõll be scooped!



Pre-registration timestamps your work

http://help.osf.io/m/registrations/l/524205-register-your-project



Tips ðshare preprints too

ÅEarly feedback on methods and initial findings

ÅTime to correct and mistakes before publishing 

ÅRecognition for your ideas by peers



Misconception #4: 

I have to keep and 

share everything.



Deciding which data need to be kept after the project ends

Five steps to follow

Couldthis data be re-used

Must it be kept as evidence or for legal reasons

Should it be kept for its potential value 

Consider costs ςdo benefits outweigh cost?

Evaluate criteria to decide what to keep

5 steps to decide what data to keep

www.dcc.ac.uk/resources/how-guides/five-steps-decide-what-data-keep

http://www.dcc.ac.uk/resources/how-guides/five-steps-decide-what-data-keep


Tip ðlink data to other outputs for context 

(reuse)

To support validation 

and facilitate reuse

Open Data Open Code

Software created to 

analyse and/or visualise 

the data

Open Workflows

What steps were taken 

and in what order?



Consider who else has a say about sharing data

ÅCollaborators

ÅResearch participants

ÅCommercial partners

ÅData repository



Exercise: barriers to data sharing

In groups of 2-3, consider any barriers to sharing data.

If there are any specific issues for your discipline please 

feel free to note these.

10 minutes plus feedback



How to make data open ? 

1. Choose your dataset(s)

ÅWhat can you open? You may need to revisit this step if you 

encounter problems later.

2. Apply an open license

ÅDetermine what IP exists. Apply a suitable licence e.g. CC -BY

3. Make the data available

ÅProvide the data in a suitable format. Use repositories.

4. Make it discoverable

ÅPost on the web, register in cataloguesé

https://okfn.org

https://okfn.org/


Image courtesy of http://aukeherrema.nl CC-BY
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WHAT IS A DMP & WHY WRITE ONE?

Image CC -BY-NC-SA by Leo Reynolds www.flickr.com/photos/lwr/13442910354



A DMP is a brief plan to define:

Å how the data will be created

Å how it will be documented

Å who will be able to access it

Å where it will be stored

Å who will back it up

Å whether (and how) it will be shared & preserved

DMPs are often submitted as part of grant applications, 

but are useful whenever researchers are creating data.

Data Management Plans (DMP)



Jean - François Dechamp

& Daniel Spichtinger

European Commission

Directorate -General for Research & 
Innovation





Findable ðAssign persistent IDs, provide rich 

metadata, register in a searchable resource,... 

Accessible - Retrievable by their ID using a standard 

protocol, metadata remain accessible even if data 

arenõt...

Interoperable - Use formal, broadly applicable 

languages, use standard vocabularies, qualified 

references...

Reusable - Rich, accurate metadata, clear licences, 

provenance, use of community standards 

www.force11.org/group/fairgroup/fairprinciples

Making data FAIR

http://www.force11.org/group/fairgroup/fairprinciples
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CREATING 
DATA

PROCESSING 
DATA

ANALYSING 
DATA

PRESERVING 
DATA

GIVING 
ACCESS TO 

DATA

RE-USING 
DATA

Research data lifecycle
CREATING DATA: designing research, 
DMPs, planning consent, locate existing 
data, data collection and management, 
capturing and creating metadata

RE-USING DATA: 
follow-up research, 
new research, 
undertake research 
reviews, scrutinising 
findings, teaching & 
learning

ACCESS TO DATA: 
distributing data, 
sharing data, 
controlling access, 
establishing 
copyright, promoting 
data PRESERVING DATA: data storage, 

back-up & archiving, migrating to best 
format & medium, creating metadata 
and documentation

ANALYSING DATA: 
interpreting, & deriving 
data, producing outputs, 
authoring publications, 
preparing for sharing

PROCESSING DATA: 
entering, transcribing, 
checking, validating and 
cleaning data, 
anonymisingdata, 
describing data, manage 
and store data

Ref: UK Data Archive: http://www.data-archive.ac.uk/create-manage/life-cycle

http://www.data-archive.ac.uk/create-manage/life-cycle


What data organisation would a re -user like?

Planning trick 1: think backwards

CREATING 
DATA

PROCESSING 
DATA

PRESERVING 
DATA

GIVING 
ACCESS TO 

DATA

RE-USING 
DATA



Data organisation

http://datasupport.researchdata.nl/en/start -de -cursus/iii -onderzoeksfase/organising -data

http://datasupport.researchdata.nl/en/start-de-cursus/iii-onderzoeksfase/organising-data/


https://www.cessda.eu/Research-Infrastructure/Training/Expert-Tour-Guide-on-Data-Management/2.-Organise-Document/File-

naming-and-folder-structure
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