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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 – when training use 5 Star Open Data Model to 

help explain FAIR

Tim Berners-Lee’s 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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It’s part of good research practice



Science as an open enterprise

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

“Much 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.”

Royal Society report calls for 

‘intelligent openness’ 

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

“It 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.”

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

“It 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:

“studies that made data available in a public repository 

received 9% more citations than similar studies for 

which the data was not made available”

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

• Sold through the US Geological 

Survey for US$600 per scene

• Sales of 19,000 scenes per year

• Annual revenue of $11.4 million

Since 2009

• Freely available over the internet

• Google Earth now uses the images

• Transmission of 2,100,000 

scenes per year.

• Estimated 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

• Has stimulated the development 
of applications from a large 
number of companies worldwide

The case of NASA Landsat satellite imagery of the Earth’s 

surface: 

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

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


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

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




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

• Domain repository (first choice)

• General repository (Figshare, Zenodo, Dryad)

• Institutional repository 

• Data journal

• Journal supplementary material















There are ways to share sensitive data too

• Open metadata

• Data brokers and data access committees

• Safe havens

• Institutional data archive/vault



https://www.fosteropenscience.eu/learning/managing-and-sharing-research-data
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Tip – some repository decisions are tricky

• There my be a preferred repository that the funder 

expects

• Data from multidisciplinary studies may not have an 

obvious home

• Data types and volumes will also need to be taken into 

account



Misconception #2: 

I don’t 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.



Open Data doesn’t just happen - data management planning helps!

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

 Standards and methodologies to be used (incl. metadata)

 How ethics and Intellectual Property will be addressed

 Plans for data sharing and access 

 Strategy for long-term preservation

A DMP is a plan to share!

Create

Document

Use

Store

Share

Preserve



Tip – use existing 

tools and guidance to 

help write their plans
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Misconception #3: 

If I share my data early, I’ll be scooped!



Pre-registration timestamps your work

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



Tips – share preprints too

• Early feedback on methods and initial findings

• Time to correct and mistakes before publishing 

• Recognition 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

① Could this data be re-used

② Must it be kept as evidence or for legal reasons

③ Should it be kept for its potential value 

④ Consider costs – do benefits outweigh cost?

⑤ 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 – link 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

• Collaborators

• Research participants

• Commercial partners

• Data 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)

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

encounter problems later.

2. Apply an open license

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

3. Make the data available

• Provide the data in a suitable format. Use repositories.

4. Make it discoverable

• Post on the web, register in catalogues…

https://okfn.org

https://okfn.org/


Image courtesy of http://aukeherrema.nl CC-BY

http://aukeherrema.nl/


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:

• how the data will be created

• how it will be documented

• who will be able to access it

• where it will be stored

• who will back it up

• 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 – Assign 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 

aren’t...

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


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

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


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

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


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

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


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

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


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

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




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, 
anonymising data, 
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/
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Why manage data?
NON PECUNIAE INVESTIGATIONIS CURATORE

SED VITAE FACIMUS PROGRAMMAS DATORUM

PROCURATIONIS
(Not for the research funder, but for life we make data 
management plans)

• Make your research easier

• Stop yourself drowning in irrelevant stuff

• Save data for later

• Avoid accusations of fraud or bad science

• Write a data paper

• Share your data for re-use

• Get credit for it



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

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


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

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


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

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


Planning trick 2: include RDM stakeholders

Institution
RDM policy

Facilities

€$£

Research funders 

Publishers
Data Availability 

policy

Commercial partners

https://www.openaire.eu/briefpaper-rdm-infonoads

https://www.openaire.eu/briefpaper-rdm-infonoads


Responsibilities in RDM

https://www.openaire.eu/briefpaper-rdm-infonoads

https://www.openaire.eu/briefpaper-rdm-infonoads
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A DMP is about ‘keeping’ data

• Storing data < > archiving data

• Archived data < > findable data

• Findable < > accessible

• Accessible < > understandable

• Understandable < > usable

• A USB stick is not safe

• A persistent ID is essential but no guarantee for 

usability

• Data in a proprietary format is not sustainable



How to deal with data and context?

Versioning, back-up, storage and archiving

– During the project and in the long term

Ethics, consent forms, legal access

Security and technical access

Usage licences  



What should be preserved and shared?

• The data needed to validate results in scientific publications

(minimally!).

• The associated metadata: the dataset’s creator, title, year of 

publication, repository, identifier etc.

– Follow a metadata standard in your line of work, or a 

generic standard, e.g. Dublin Core or DataCite, and be 

FAIR.

– The repository will assign a persistent ID to the dataset: 

important for discovering and citing the data. 



What should be preserved and shared? (2)

• Documentation: code books, lab journals, informed consent 

forms – domain-dependent, and important for understanding 

the data and combining them with other data sources.

• Software, hardware, tools, syntax queries, machine 

configurations – domain-dependent, and important for using

the data. (Alternative: information about the software etc.)

Basically, everything that is needed to replicate a study should

be available. Plus everything that is potentially useful for 

others.



Data description examples

The final dataset will include self-reported 
demographic and behavioural data from 

interviews with the subjects and laboratory 
data from urine specimens provided.

From NIH data sharing statements

https://grants.nih.gov/grants/policy/data_sharing/data_sharing_guidance.htm#ex


Metadata examples

Metadata will be tagged in XML using the 

Data Documentation Initiative (DDI) 

format. The codebook will contain 

information on study design, sampling 

methodology, fieldwork, variable-level 

detail, and all information necessary for a 

secondary analyst to use the data 

accurately and effectively.

From ICPSR Framework for Creating a DMP

https://www.icpsr.umich.edu/icpsrweb/content/datamanagement/dmp/framework.html


Image courtesy of http://aukeherrema.nl CC-BY

http://aukeherrema.nl/


Use standards of 
your domain

General
• Dublin Core (DC)
• Datacite metadata schema 
• Metadata Object Description 

Schema (MODS)

Humanities
• Text Encoding Initiative 

(TEI)
• Visual Resources 

Association Core (VRA)

Archives/Repositories
• DatastaR minimD-space 

metadata
• um Metadata

Social Science
•Data 
Documentati
on Initiative 
(DDI)

METADATA
STANDARDS 



http://www.dcc.ac.uk/resources/subject-areas/social-science-humanities
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Data sharing examples

We will make the data and associated documentation available to users under a 

data-sharing agreement that provides for: (1) a commitment to using the data only 

for research purposes and not to identify any individual participant; (2) a 

commitment to securing the data using appropriate computer technology; and (3) 

a commitment to destroying or returning the data after analyses are completed.

From NIH data sharing statements

The videos will be made available via the bristol.ac.uk website (both as streaming 

media and downloads) HD and SD versions will be provided to accommodate 

those with lower bandwidth. Videos will also be made available via Vimeo, a 

platform that is already well used by research students at Bristol. Appropriate 

metadata will also be provided to the existing Vimeo standard.

All video will also be available for download and re-editing by third parties. To 

facilitate this Creative Commons licenses will be assigned to each item. In order to 

ensure this usage is possible, the required permissions will be gathered from 

participants (using a suitable release form) before recording commences.

From University of Bristol Kitchen Cosmology DMP

https://grants.nih.gov/grants/policy/data_sharing/data_sharing_guidance.htm#ex
http://data.blogs.ilrt.org/files/2014/02/data.bris-AHRC-example-Technical-Plan.pdf


Examples restrictions

Because the STDs being studied are reportable 

diseases, we will be collecting identifying 

information. Even though the final dataset will 

be stripped of identifiers prior to release for 

sharing, we believe that there remains the 

possibility of deductive disclosure of subjects
with unusual characteristics. Thus, we will make 

the data and associated documentation 

available to users only under a data-sharing 

agreement.

From NIH data sharing statements

https://grants.nih.gov/grants/policy/data_sharing/data_sharing_guidance.htm#ex


Examples restrictions (2)

1. Share data privately within 1 year. 

Data will be held in Private Repository, but metadata will 

be public 

2. Release data to public within 2 years. 

Encouraged after one year to release data for public 

access. 

3. Request, in writing, data privacy up to 4 years. 

Extensions beyond 3 years will only be granted for 

compelling cases.

4. Consult with creators of private CZO datasets prior to use. 

Pis required to seek consent before using private data 

they can access

From Boulder Creek Critical Zone Observatory DMP

http://riojournal.com/articles.php?id=9419


Archiving examples

Data will be provided in file formats considered appropriate for long-term access, as 
recommended by the UK Data Service. For example, SPSS  Portal  forat and  tab-
delimited  text  for  qualitative  tabular  data  and  RTF  and PDF/A  for  interview 

transcripts.  Appropriate  documentation  necessary  to  understand  the  data  will  
also  be  provided. Anonymised  data  will  be  held  for  a  minimum  of  10  years  

following  project  completion,  in compliance with LSHTM’s Records Retention and 
Disposal Schedule. Biological samples (output 3) will be deposited with the UK 

BioBank for future use. 

From Writing a Wellcome Trust Data Management and Sharing Plan

The investigators will work with staff at the UKDA to 

determine what to archive and how long the 

deposited data should be retained. Future long-

term use of the data will be ensured by placing a 

copy of the data into the repository.

From ICPSR Framework for Creating a DMP

https://www.lshtm.ac.uk/research/researchdataman/plan/wellcometrust_dmp.pdf
ICPSR Framework for Creating a DMP


Sharing data: what is meant?

With collaborators 
while research is active

Data are mutable

(Open) data sharing

Data are stable, 

searchable, citable, 

clearly licensed 



Storing data: what is meant?
Storing and backing up 

files while research is 

active

Likely to be on a 

networked filestore or 

hard drive

Easy to change or 

delete

Archiving or 

preserving data in 

the long-term

Likely to be 

deposited in a digital 

repository

safeguarded and 

preserved



Archiving, repositories, ehm?

Select a data repository that will preserve 

your data, metadata and possibly tools in 

the long term. 

It is advisable to contact the repository of 

your choice when writing the first version of 

your DMP. 

Repositories may offer guidelines for 

sustainable data formats and metadata 

standards, as well as support for dealing 

with sensitive data and licensing.



Where to find a repository?

More information: https://www.openaire.eu/opendatapilot-repository

Zenodo: http://www.zenodo.org

Re3data.org: http://www.re3data.org

https://www.openaire.eu/opendatapilot-repository
http://www.zenodo.org/
http://www.re3data.org/


How to select a repository? 

Main criteria for choosing a data repository:

Certification as a ‘Trustworthy Digital Repository’, with 

an explicit ambition to keep the data available in the 

long term. 

• Three common certification standards for TDRs:

Data Seal of Approval: http://datasealofapproval.org/en
nestor seal: http://www.langzeitarchivierung.de/Subsites/nestor/EN/nestor-
Siegel/siegel_node.html
ISO 16363: http://www.iso16363.org

http://datasealofapproval.org/en/
http://www.langzeitarchivierung.de/Subsites/nestor/EN/nestor-Siegel/siegel_node.html
http://www.iso16363.org/


How to select a repository? (2)

• Matches your particular data needs: e.g. formats accepted; 

mixture of Open and Restricted Access.

• Provides guidance on how to cite the data that has been 

deposited.

• Gives your submitted dataset a persistent and globally 

unique identifier: for sustainable citations – both for data and 

publications – and to link back to particular researchers and 

grants. www.openaire.eu/opendatapilot-repository

http://www.openaire.eu/opendatapilot-repository


Zenodo (OpenAIRE/CERN repository)

www.zenodo.org

http://www.zenodo.org/


106

Zenodo Repository

Multiple data types

– Publications

– Long tail of 

research data

Citable data (DOI)

Links to funding, pubs, 

data, software

www.zenodo.org

H2020: Option to gather, preserve and 

share

project’s scientific output
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www.dcc.ac.uk/resources/how-guides/license-research-data

Licensing research data

This DCC guide outlines the pros and 

cons of each approach and gives 

practical advice on how to implement 

your licence

CREATIVE COMMONS LIMITATIONS

NC Non-Commercial

What counts as 

commercial?

ND No Derivatives

Severely restricts use

These clauses are not open licenses

Horizon 2020 Open Access 
guidelines point to:

or 

http://www.dcc.ac.uk/resources/how-guides/license-research-data


EUDAT licensing tool

Answer questions to determine which licence(s) 

are appropriate to use

http://ufal.github.io/public-license-selector

http://ufal.github.io/public-license-selector


https://www.fosteropenscience.eu/content/research-ethics-and-legal-compliance-

informed-consent-and-data-licensing

https://www.fosteropenscience.eu/content/research-ethics-and-legal-compliance-informed-consent-and-data-licensing
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How to develop a DMP www.dcc.ac.uk/resources/how-
guides/develop-data-plan

RDM brochure and template 
https://dans.knaw.nl/en/about/organisation-and-policy/information-
material?set_language=en

OpenAIRE guidelines www.openaire.eu/opendatapilot-dmp

ICPSR framework for a DMP 
www.icpsr.umich.edu/icpsrweb/content/datamanagement/dmp/fra
mework.html

Guidelines on DMPs

http://www.dcc.ac.uk/resources/how-guides/develop-data-plan
https://dans.knaw.nl/en/about/organisation-and-policy/information-material?set_language=en
http://www.openaire.eu/opendatapilot-dmp
https://www.icpsr.umich.edu/icpsrweb/content/datamanagement/dmp/framework.html


Other resources

Where to keep research data http://www.dcc.ac.uk/resources/how-guides-

checklists/where-keep-research-data/where-keep-research-data

Five steps to decide what data to keep 

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

keep

Re3data http://www.re3data.org/

Figshare https://figshare.com/

Genbank https://www.ncbi.nlm.nih.gov/genbank/

How to write a lay summary http://www.dcc.ac.uk/resources/how-

guides/write-lay-summary

Lay summaries https://www.bhf.org.uk/research/information-for-

researchers/how-to-apply/lay-summaries

http://www.dcc.ac.uk/resources/how-guides-checklists/where-keep-research-data/where-keep-research-data
http://www.dcc.ac.uk/resources/how-guides/five-steps-decide-what-data-keep
http://www.re3data.org/
https://figshare.com/
https://www.ncbi.nlm.nih.gov/genbank/
http://www.dcc.ac.uk/resources/how-guides/write-lay-summary
https://www.bhf.org.uk/research/information-for-researchers/how-to-apply/lay-summaries
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Thank you! Questions?

Facebook: @fosteropenscience

Twitter: @fosterscience

Youtube: FOSTER Open Science

https://www.youtube.com/channel/UCeVAPU_TJwVIfL6lACfhkNw

