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What is research data?
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What is research data?

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.

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

Any piece of information that has been collected, measured, observed or

generated
->to be used in a research project
-> [n/from experiments, observations, simulations, database compilation, ...

-> quantitative or qualitative

=» Standardized methods for such a diverse world is an illusion...
= ...but common values are not



Whatis the use of research data?

Data Lif l
ata Life Cycle What usually happens to data:

{ Dpam . They are created
U in a lab, through fieldwork, measurement, on a
" computer, ...
They are processed
cleaned up, sampled, converted, ...
w They are analysed
' statistics, fitting, study, comparison,
interpretation, ...
They are stored
for long-term preservation
A° They are shared
as open as possible, as closed as necessary

Someone else re-uses them




What is the endgame?

Good RDM habits make your data:
Better organised, protected and compliant
Easier to use and to understand for

yourself... Good
- ... butalso foryour (future) peers RDM
- Easierto share and re-use habits

Researchers put a lot of effort in collecting or
creating data

-> Good RDM prevents these time and cost
from being wasted by making data re-useable
(even when not shareable!)

Funders and editors are placing increasing
demands on RDM




What is the endgame?

Good RDM habits make your data:

- Better organised, protected and compliant
- Easier to use and to understand for yourself...
- ... butalso foryour (future) peers
- Easierto share and re-use

It makes your research reproducible

Reproducibility is the possibility for a
research paper to be verified, re-used and
continued. It applies to both data and
methods.

It is what makes your research alive,
useful and trustworthy




Why is it so important?

Nature 533, 452—-454 (26 May 2016) doi:10.1038/533452a

HAVE YOU FAILED TO REPRODUCE

AN EXPERIMENT?

Most scientists have experienced failure to reproduce results.
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Data management and ethics

Numerous famous cases:
2014 -The case of Obokata
2020 - Retraction of a paper that held claims on hydroxychloroquine

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

Research lives in a paradoxical context that
may push us towards questionable practice.

The pressure to publish results that are
always new and spectacular implicitly
encourages tweaking our work, consciously
or not, until you get a result that fits arbitrary
criteria,

Between plain fraud to best practice, there
are grey areas in which we must make the
best choices possible to ensure
reproducibility

Irreproducible science can be suspicious

Fraud = falsification, fabrication, plagiarism -
> no tolerance




Data management and ethics

Sometimes itis plain fraud, sometimes itisin a grayer area :

* Pressureto publish
* Pressure to find new, spectacular results

-> Numerous ways to tweak your study, consciously or not, until you get a result that fits arbitrary criteria
* Altering how long it lasts
* Play with the sample size
 Reporting on only the items in the sample that fit a hypothesis (cherry-picking)
* Selecting parts of your experimental design to report (outcome switching)
* P-hacking (collecting lots of variables and playing with data until finding counts as statistically significant)

-> Reproducibility is sometimes much more trivial and finds its root in data re-useability, availability, or
traceability of processes, when data and methodology management is not properly documented and the
whole complexity of a few years of project is uneasy to navigate



Why is it so important?

Nature 533, 452—-454 (26 May 2016) doi:10.1038/533452a

HAVE YOU FAILED TO REPRODUCE
AN EXPERIMENT?

Most scientists have experienced failure to reproduce results.

® Someone else’s My own

Chemistry [

Biology

Physics and (NN

engineering
Medicine

Earth and
environment |

Other

o
N
o
N
o
o
(04]
o
—
o
o0
P

Reproducibility crisis
* Most scientific results are difficult, even

impossible, to reproduce and/or
replicate [*]

This issue stems from a general context
that does not favour scientific integrity
but can push research towards cutting
corners, selective reporting, poor
documentation, data unavailability or
even fraud




Why is it SO im po rta nto Nature 533, 452—-454 (26 May 2016) doi:10.1038/533452a

HAVE YOU FAILED TO REPRODUCE Reproducibility crisis
? . :
e AL EXCERIMEN T * This is not a decrease in researchers
ost scientists have experienced failure to reproduce results. .
SR skills but a cultural phenomenon,
T because of the paradoxical system that
e B rules research culture (publish or
. : : : : : : : periSh)
Biology _ BT
Physics and_ * More and more stakeholders are
cremecTTe ETEIE—— initiating a cultural change towards
—_—— more reproducibility
carth anc You can be this change
environment (IR —
Other I re— |
0 : 2:0 | 4:0 | 650 5 850 E 106%




Data planning

Data Life Cycle

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 | store them?
Safety, size, security, backups, documentation...

How am | using my data?
Methodology, quality control

TOWARDS THE END: DATA SHARING
How should | share my data? What happens to

my data after my projectis over?
Open and FAIR data, licences, data sustainability and re-use




The data FAIRness spectrum

Most European funding agencies encourage sharing scientific results, methods and data.
They referto 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.

Increases
visibility,
impact and
improves
reputation

Ensures data
sustainability,
even after staff

rotation for

example

Facilitates
scientific
reproducibility

Ow

Optimises return
on investment
from funders

Facilitates
collaborations

Selection
criterion for
some funding
programs (or
awards)

Open data sharing accelerates
COVID-19 research

Artist’s impression of COVID-19 open access data sharing. Credit: Spencer Phillips

Summary
« Open access increases the visibility of research data and information, giving
scientists the ability to build upon and react to existing research quickly

« EMBL-EBI launched the European COVID-19 Data Platform to enable rapid
access to datasets and results pertaining to the SARS-CoV-2 outbreak

« Open access data sharing has greatly accelerated COVID-19 research and helps
further our understanding of the biology, transmission, and spread of the SARS-
CoV-2 virus

Victoria Hatch, EMBL-EBI News, Oct 19, 2020




The data FAIRness spectrum

Most European funding agencies encourage sharing scientific results, methods and data.
They referto 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
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The data FAIRness spectrum

Most European funding agencies encourage sharing scientific results, methods and data.
They referto 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 Open data

be shared
Not always a token of

For legal reasons (GDPR, quality
NDA, copyright...)

For ethical reasons (risks)
For strategic reasons
(patents -> embargo)

Not always re-usable
straight away (itis not just
about posting online)

Note : good RDM habits are Should be the direction if
also for oneself © notthe destination



The data FAIRness spectrum

Most European funding agencies encourage sharing scientific results, methods and data.
They referto 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 author,
keywords, ...

date, DOI, contact,

In most cases, at least the metadata can be shared

Accessible

Data are made available in a sustainable way, even

after the projectis over:

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

- |Ifthe data cannot be shared, it has to be justified

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)

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 (licenses,
formats and docs)

FAIR data




The data FAIRness spectrum

Findable
Data are discoverable and easy to find, by both
humans and computers.

Accessible
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Data repositories

How do | select a data repository?

Discipline-
specific

Zenodo Some examples :
OSF The QDR or
Figshare Bequali (HSS),
Dataverse CDS (astro), NCBI
(genomics), ..
Institutional
repositories (e.g. Catalogs of
ULiege Dataverse) directories:
Re3data,
FAIRsharing

Ask your peers and
supervisor

A good repository:

Is recognized by your peers
Provides a persistent
identifier such as a DOl or
handle

Comes with a few
possibilities for licenses
Has high documentation
metadata standards with
controlled vocabularies
(therefore discipline-specific
is usually better)

Lets you keep all your rights
Has a certification such as
CoreTrustSeal

AvE
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The bigger picture




The bigger picture

Data are safely and
securely stored, ina
sustainable way, well
documented and in
compliance with rules
and regulations...




The bigger picture

Data are safely and

securely stored, in a

sustainable way, well Managed data
documentedandin | ——

compliance with rules 1

and regulations...

... they are suitable for 2
sharing and understanding /

outside of your own lab, or

at least the metadatais, so FAIR data
itis made availablein a

community-standard 3
compliant way...

Open data



The bigger picture

Data are safely and

securely stored, in a

sustainable way, well Managed data
documentedandin | ——

compliance with rules 1

and regulations...

... they are suitable for 2

sharing and understanding /

outside of your own lab, or

at least the metadatais, so FAIR data

itis made available in a

community-standard 3

compliant way...
Open data

..they can even be

made accessible in arf” 4

open way, for all to re-
use



The bigger picture

Data are safely and Open data that is not FAIR
securely stored, in a or not well managed can
sustainable way, well Managed data be:

documentedandin | —— - Fraudulent
compliance with rules 1 -  Of poor quality

and regulations... - Poorly described

- Lacking metadata

.. they are suitable for 2 - Inaproprietary format
sharlng and understanding / - .. /
outside of your own lab, or
at least the metadatais, so FAIR data
itis made available in a
community-standard

compliant way... ODEI'I data

..they can even be

made accessible in ar”

open way, for all to re-
use



The bigger picture

No panic:

- Itis absolutely okay to « play around » with
datasets

- The difference between data exploration and
misconduct is transparency in publication and
traceability in your day-to-day

Documentation and traceability are the key:
Making raw data, protocols, methodologies...

- As open as possible, as closed as necessary
- Atleasttraceable

The (real) scientific method.




Additional reading (added after presentation, based on discussions)

 Tips for metadata : https://guides.lib.unc.edu/metadata/home

Resources from the FOSTER project : https://www.fosteropenscience.eu/content/foster-open-science-

training
» Complete guidance from the Data Curation Center (UK) : https://www.dcc.ac.uk/

* FAIR assessment tool: https://www.f-uji.net/

» A list of additional standards for inspiration : https://quides.lib.unc.edu/metadata/standards

* How Anonymous are you really? https://www.coa.world/

* Main paper about reproducibility crisis:

https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pomed.0020124

* Nature Poll about reproducibility: https://www.nature.com/articles/533452a

» Evolution of research evaluation: https://coara.eu/




