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WARNING: this is going to be an  
interactive lesson!

Please stop looking at your 
email, chats, messages!



What is Open 
Science?

● Go to www.menti.com and insert code: 

4758 1389
OR
● use your mobile/tablet to scan the QR code

http://www.menti.com/
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• Open Science è dare la possibilità ad altri
ricercatori di collaborare e contribuire

• Scienza aperta

• la possibilità di scambiare dati ed 
informazioni scientificamente validate

• scienza accessibile a tutti, con le 
conseguenti operazioni necessarie alla 
comprensibilità e fruibilità

• sharing data and informations

• Informazioni e Dati della ricerca
disponibili a tutti

• Sono fruibili da tutti, i dati disponibili
possono essere consultati

• Un grande contenitore in cui esistono
diversi oggetti a cui tutti possono
accedere

• condividere le informazioni, i risultati
delle ricerche scientifiche con la 
comunità scientifica e il pubblico in 
generale

• scienza aperta

• Condividere

• It's an approach that aims at making 
research results accessible to the widest 
possible public

• Un 'insieme di: dati aperti, articoli
accessibili collaborazione aperta fra
scienziati e società

• è la condivisione dei dati e risultati della 
ricerca con modalità che siano
accessibili, riusabili, interoperabili sia
dalle parsone sia dalle macchine
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• Approccio che rende la ricerca aperta, 

accessibile e trasparente ed ha come 

obiettivo quello di condividere

conoscenza scientifica come bene 

pubblico

• Si riferisce alla pratica di rendere la 

ricerca scientifica, i dati e le metodologie

accessibili a tutti, con l'obiettivo di 

migliorare la trasparenza, la 

riproducibilità e la collaborazione.

• è un approccio alla ricerca scientifica che

promuove trasparenza, accessibilità e 

condivisione di conoscenze, dati e 

risultati, lungo tutto il ciclo della ricerca

• Informazioni/ valori numerici che

consentono di rispondere a una

domanda di ricerca: fonti della 

formulazione della/e domanda/e di 

ricerca; dati e procedure (metodologia); 

dati e informazioni empiric

• It is a way of conducting research that 

includes among its objectives the sharing 

and reusability of research results and 

their sharing with citizens.

• Scienza aperta e disponibile per creare

nuova conoscenza.

• Scienza aperta

• Condivisione, trasparenza, riproducibilità

• Diffusione e condivisione di dati e 

risultati della ricerca

• Condivisione di metodi e materiali per 

accrescere la conoscenza e la 

consapevolezza in campo scientifico

• Open Science is a movement and set of 

practices that make the processes, 

outputs, and tools of research as 

transparent, accessible, and reusable as 

possible.
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• Credo che si tratti di un metodo di 
ricerca che pone accessibili a tutti

• Rendere i dati condivibili per favorire la 
replicabilità dei risultati

• Ricerca collaborativa attraverso accesso 
pubblico a dati e metodi di ricerca

• Scienza Aperta come non solo rendere i
dati e l output della ricerca FAIR, ma 
anche promuovere il riutilizzo dei dati e 
favorire la diffusione dei risultati della 
ricerca

• Un approccio alla ricerca scientifica che

promuove trasparenza accessibilita e 
condivisione di conoscenze

• Trasparenza, condivisione accessibilità
della ricerca scientifica

• Movement to make research, data and 
dissemination accessible to everyone. 
Transparency and knowledge following 
FAIR principles

• E' una modalità diretta di condivisione
dell'intero processo di ricerca con la 
società, rendendola potenzialmente
fruibile a tutti

• Accesso a dati pubblici

• Un poeta siciliano, Ignazio Buttitta, 
scriveva (traduco, male ahimè!!): Se io mi 
appoggio a te e tu ti appoggi a me, non 
c’è vento e tempesta che possa farci 
cadere. Ecco la forza “l’open science".

• It is science with linked open data.

• Scienza aperta

• Il principio per cui si condivide ciò che si
scopre e come lo si è scoperto
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• é un sistema di condivisione e riuso
"aperto" dei dati scientifici

• Conoscenza trasparente accessobile e 
condivisa

• condividere risultati e metodi della 
ricerca

• Obiettivo di rendere la ricerca scientifica
accessibile a tutti

• È la tempestiva condivisione di dati e 
risultati della ricerca scientifica, che ne 
consente l'uso alla comunità scientifica e 
a qualsiasi stakeholder. Massimizza lo 

sfruttamento dei risultati.

• Un approccio, rivolto a dare libero 
accesso e facilitare lo scambio del sapere
scientifico

• Principio operativo di condivisione delle 
scienza nella società, e.g. condivisione di 
risultati e/o di database di ricerca

• Letteralmente è la scienza aperta
necessaria per condividere la 
conoscenza e i risultati della ricerca

• un approccio che consente la 
condivisione della conoscenza

• Scienza che mette a disposizione dati in 
modo verificabile e riutilizzabile

• è un approccio che promuove la 
condivisione libera e trasparente di dati, 
metodi, pubblicazioni e risultati
scientifici. Rende la conoscenza
scientifica accessibile a tutti.

• E' una pratica che consente di 
condividere dati e risorse a chiunque sia
interessato

• Rendere i dati e le informazioni
liberamente disponibili a tutti



Open Science is…

not only open access to 
publications!

image credit: Components of Open Science, UNESCO 2020, 
https://en.unesco.org/sites/default/files/open_science_broc
hure_en.pdf

https://en.unesco.org/sites/default/files/open_science_brochure_en.pdf
https://en.unesco.org/sites/default/files/open_science_brochure_en.pdf


Open Science is defined as an inclusive construct that 
combines various movements and practices aiming to 
make multilingual scientific knowledge openly available, 
accessible and reusable for everyone, to increase 
scientific collaborations and sharing of information for 
the benefits of science and society, and to open the 
processes of scientific knowledge creation, evaluation 
and communication to societal actors beyond the 
traditional scientific community. 

It comprises all scientific disciplines and aspects of 
scholarly practices, including basic and applied sciences, 
natural and social sciences and the humanities, and it 
builds on the following key pillars: 

I. open scientific knowledge, 
II. open science infrastructures, 
III. science communication, 
IV. open engagement of societal actors and open 

dialogue with other knowledge systems.

Definition of Open Science

UNESCO Recommendation on Open Science, 
2021, https://doi.org/10.54677/MNMH8546

https://doi.org/10.54677/MNMH8546
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Photo by Josh Calabrese on Unsplash

Open Science is about collaboration!

https://unsplash.com/@joshcala?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/rower?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


Not only 
publications

Science is also:

- data
- software
- protocols
- negative results
- lab notes
- project deliverable
- and much more…

Photo by Kilimanjaro STUDIOz on Unsplash

https://unsplash.com/@kilimanjarostudioz?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/collections/1670943/diversity%2Fconformity---symbolic?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


26 billion €

are lost every year in Europe for 
not managing the data properly

Directorate-General for Research and Innovation (European Commission), PwC EU Services Cost of not having FAIR research data, 2019-01-16 

https://op.europa.eu/en/publication-detail?p_p_id=portal2012documentDetail_WAR_portal2012portlet&p_p_lifecycle=1&p_p_state=normal&p_p_mode=view&p_p_col_id=maincontentarea&p_p_col_count=3&_portal2012documentDetail_WAR_portal2012portlet_javax.portlet.action=author&facet.author=RTD&language=en&facet.collection=EUPub
https://op.europa.eu/en/publication-detail?p_p_id=portal2012documentDetail_WAR_portal2012portlet&p_p_lifecycle=1&p_p_state=normal&p_p_mode=view&p_p_col_id=maincontentarea&p_p_col_count=3&_portal2012documentDetail_WAR_portal2012portlet_javax.portlet.action=author&facet.author=RTD&language=en&facet.collection=EUPub
https://op.europa.eu/en/publication-detail?p_p_id=portal2012documentDetail_WAR_portal2012portlet&p_p_lifecycle=1&p_p_state=normal&p_p_mode=view&p_p_col_id=maincontentarea&p_p_col_count=3&_portal2012documentDetail_WAR_portal2012portlet_javax.portlet.action=author&facet.author=RTD&language=en&facet.collection=EUPub
https://op.europa.eu/en/publication-detail?p_p_id=portal2012documentDetail_WAR_portal2012portlet&p_p_lifecycle=1&p_p_state=normal&p_p_mode=view&p_p_col_id=maincontentarea&p_p_col_count=3&_portal2012documentDetail_WAR_portal2012portlet_javax.portlet.action=author&facet.author=COM,ECFIN,TASKF,OIL,OIB,REPRES_NLD,REPRES_LVA,JLS,ERC,MARKT,MARE,REGIO,REA,BEPA,PRESS,BDS,ELARG,PMO,REPRES_LIT,AGRI,REPRES_SPA_BCN,SPP,ECHO,EAPH,REPRES_GBR_LON,REPRES_EST,FPI,REPRES_SPA_MAD,CASSTM,CNECT,DIGIT,HOME,ENER,REPRES_HUN,IEEA,EASME,COMP,REPRES_CZE,REPRES_BGR,SCR,REPRES_MLT,REPRES_PRT,REPRES_CYP,REPRES_HRV,CLIMA,EAHC,REPRES_SWE,REPRES_SVN,DEL_ACC,INFSO,EACI,ETHI,DG18,DG15,DG10,CHAFEA,REPRES_DEU_MUC,REPRES_POL_WAW,ESTAT,DEVCO,DGT,EPSC,GROW,SANTE,NEAR,FISMA,JUST,COM_CAB,SCAD,REPRES_GBR,REPRES_POL,TASKF_A50_UK,REPRES_SPA,REPRES_FRA,REPRES_ITA,ACSHHPW,PC_BUDG,IAB,RSB,PC_CONJ,COM_COLL,ACSH,EVHAC,PC_MTE,REPRES_DEU,REPRES_SVK,JUSTI,REPRES_DEU_BON,SCIC,REPRES_FRA_PAR,SJ,SG,REPRES_POL_WRO,OLAF,REPRES_DEU_BER,CCSS,FSU,REPRES_IRL,HR,REPRES_LUX,REPRES_FIN,TAXUD,COMMU,SANCO,ENTR,AUDIT,IGS,REPRES_ITA_MIL,MOVE,BUDG,REPRES_ROU,RTD,IAS,BTL,TENTEA,BTB,CMT_EMPL,DG01B,DG01A,REPRES_BEL,REPRES_GBR_CDF,ENV,DG23,DG17,DG07,DG03,DG02,DG01,REPRES_AUT,INEA,EMPL,EAC,TRADE,TREN,REPRES_ITA_ROM,RELEX,AIDCO,REPRES_GRC,EACEA,REPRES_GBR_BEL,REPRES_FRA_MRS,REPRES_GBR_EDI,REPRES_DAN,JRC,DEV,SRSS,HAS,STECF,DPO,SAM_ADV,UKTF,REFORM,DG22,DG14,DG11,DEFIS,IDEA&language=en&facet.collection=EUPub
https://op.europa.eu/en/publication-detail?p_p_id=portal2012documentDetail_WAR_portal2012portlet&p_p_lifecycle=1&p_p_state=normal&p_p_mode=view&p_p_col_id=maincontentarea&p_p_col_count=3&_portal2012documentDetail_WAR_portal2012portlet_javax.portlet.action=author&facet.author=agent.PwC%20EU%20Services&language=en&facet.collection=EUPub
https://op.europa.eu/en/publication-detail/-/publication/d375368c-1a0a-11e9-8d04-01aa75ed71a1


“Publishing research 
without data is simply 
advertising, not 
science” Graham Steel

https://thewinnower.com/users/38


We do not manage 
and share research 
data in the correct 
way?

What happens 
if...



Neither [the original dataset and the approved protocol] 
have been provided by Dr Schietroma, and the university 
has informed us that “without those pieces of 
information the results of the papers under 
investigation cannot be validated.”

https://retractionwatch.com/2018/10/25/jama-journal-retracts-paper-when-author-cant-
produce-original-data/

Data can be lost...

https://retractionwatch.com/2018/10/25/jama-journal-retracts-paper-when-author-cant-produce-original-data/
https://retractionwatch.com/2018/10/25/jama-journal-retracts-paper-when-author-cant-produce-original-data/
https://retractionwatch.com/2018/10/25/jama-journal-retracts-paper-when-author-cant-produce-original-data/
https://retractionwatch.com/2018/10/25/jama-journal-retracts-paper-when-author-cant-produce-original-data/
https://retractionwatch.com/2018/10/25/jama-journal-retracts-paper-when-author-cant-produce-original-data/
https://retractionwatch.com/2018/10/25/jama-journal-retracts-paper-when-author-cant-produce-original-data/
https://retractionwatch.com/2018/10/25/jama-journal-retracts-paper-when-author-cant-produce-original-data/
https://retractionwatch.com/2018/10/25/jama-journal-retracts-paper-when-author-cant-produce-original-data/
https://retractionwatch.com/2018/10/25/jama-journal-retracts-paper-when-author-cant-produce-original-data/
https://retractionwatch.com/2018/10/25/jama-journal-retracts-paper-when-author-cant-produce-original-data/
https://retractionwatch.com/2018/10/25/jama-journal-retracts-paper-when-author-cant-produce-original-data/
https://retractionwatch.com/2018/10/25/jama-journal-retracts-paper-when-author-cant-produce-original-data/
https://retractionwatch.com/2018/10/25/jama-journal-retracts-paper-when-author-cant-produce-original-data/
https://retractionwatch.com/2018/10/25/jama-journal-retracts-paper-when-author-cant-produce-original-data/
https://retractionwatch.com/2018/10/25/jama-journal-retracts-paper-when-author-cant-produce-original-data/
https://retractionwatch.com/2018/10/25/jama-journal-retracts-paper-when-author-cant-produce-original-data/
https://retractionwatch.com/2018/10/25/jama-journal-retracts-paper-when-author-cant-produce-original-data/
https://retractionwatch.com/2018/10/25/jama-journal-retracts-paper-when-author-cant-produce-original-data/
https://retractionwatch.com/2018/10/25/jama-journal-retracts-paper-when-author-cant-produce-original-data/


The importance of depositing research data

https://www.nature.com/articles/d41586-019-02241-z

https://www.nature.com/articles/d41586-019-02241-z
https://www.nature.com/articles/d41586-019-02241-z
https://www.nature.com/articles/d41586-019-02241-z
https://www.nature.com/articles/d41586-019-02241-z
https://www.nature.com/articles/d41586-019-02241-z
https://www.nature.com/articles/d41586-019-02241-z
https://www.nature.com/articles/d41586-019-02241-z


The case with austerity theory.
● The thesis: economic growth slows 

down dramatically when the size of a 
country's debt exceeds 90% of gross 
domestic product.

● The results shown in the paper were 
used to support public austerity policies
during the recent economic crisis. 

● But some considerations were based on 
wrong calculations.

● This was discovered by a student who 
could not replicate the results and asked 
the authors for the original dataset.

Errors can get undetected



Errors and miscalculations



Nikolai Ivanovich Yezhov was a Soviet secret police official under Joseph Stalin who was head of the NKVD from 1936 to 1938, during the height of the Great 
Purge. After he fell from Stalin's favour he was executed. Among art historians, he also has the nickname "The Vanishing Commissar" because after his 
execution, his likeness was retouched out of an official press photo; he is among the best-known examples of the Soviet press making someone who had fallen 
out of favour "disappear".

Data can be manipulated

The Newseum (1 September 1999). “The Commissar Vanishes" in The Vanishing Commissar”.

Archived from the original on 8 February 2007.

https://en.wikipedia.org/wiki/Nikolay_Yezhov

https://en.wikipedia.org/wiki/Soviet_Union
https://en.wikipedia.org/wiki/Chekism
https://en.wikipedia.org/wiki/Joseph_Stalin
https://en.wikipedia.org/wiki/NKVD
https://en.wikipedia.org/wiki/Great_Purge
https://en.wikipedia.org/wiki/Great_Purge
https://en.wikipedia.org/wiki/Nikolay_Yezhov


Largely used drug in surgery due to 
evidence in scientific papers.
● An investigation by Jacob-Liebig-

University into the research conduct of 
J. Boldt.

● They found that data included in his 
student’s MD theses were significantly 
different from the data in the 
published research papers where J. 
Boldt was the responsible author

● Findings in the investigation include 
changed mean values and standard 
deviations providing considerably 
more positive results

Data can be manipulated



● 58 articles published by Diederik Stapel were 
withdrawn because they were based on invented 
data.

● His papers had been published in scientific journals 
considered prestigious (very high IFs!).

● Following reports from three doctoral students, the 
Dutch university for which he worked had started 
an investigation. Stapel then admitted that he had 
fabricated the data on numerous occasions.

● If he had shared his data before, he probably 
wouldn't have been able to fabricate fakes for so 
long.

● This case led the Netherlands become one of the 
pioneer countries in Open Science policy and 
practices

Data can be invented

http://www.insidehighered.com/news/2011/11/28/scholars-analyze-case-massive-research-fraud

http://www.insidehighered.com/news/2011/11/28/scholars-analyze-case-massive-research-fraud
http://www.insidehighered.com/news/2011/11/28/scholars-analyze-case-massive-research-fraud
http://www.insidehighered.com/news/2011/11/28/scholars-analyze-case-massive-research-fraud
http://www.insidehighered.com/news/2011/11/28/scholars-analyze-case-massive-research-fraud
http://www.insidehighered.com/news/2011/11/28/scholars-analyze-case-massive-research-fraud
http://www.insidehighered.com/news/2011/11/28/scholars-analyze-case-massive-research-fraud
http://www.insidehighered.com/news/2011/11/28/scholars-analyze-case-massive-research-fraud
http://www.insidehighered.com/news/2011/11/28/scholars-analyze-case-massive-research-fraud
http://www.insidehighered.com/news/2011/11/28/scholars-analyze-case-massive-research-fraud
http://www.insidehighered.com/news/2011/11/28/scholars-analyze-case-massive-research-fraud
http://www.insidehighered.com/news/2011/11/28/scholars-analyze-case-massive-research-fraud


Reproducibility crisis

80% of data are unavailable after 20 years

In their parents' attic, in boxes in the garage, 
or stored on now-defunct floppy disks —
these are just some of the inaccessible places 
in which scientists have admitted to keeping 
their old research data. 

Such practices mean that data are being lost 
to science at a rapid rate.

https://www.cell.com/current-biology/fulltext/S0960-9822(13)01400-0

https://www.nature.com/articles/nature.2013.14416

https://www.cell.com/current-biology/fulltext/S0960-9822(13)01400-0
https://www.cell.com/current-biology/fulltext/S0960-9822(13)01400-0
https://www.cell.com/current-biology/fulltext/S0960-9822(13)01400-0
https://www.cell.com/current-biology/fulltext/S0960-9822(13)01400-0
https://www.cell.com/current-biology/fulltext/S0960-9822(13)01400-0
https://www.cell.com/current-biology/fulltext/S0960-9822(13)01400-0
https://www.cell.com/current-biology/fulltext/S0960-9822(13)01400-0
https://www.nature.com/articles/nature.2013.14416


If you manage it, you probabily will not loose it

Organising your data will make your work more efficient

Some data is unique and not reproducible (meteorology, 
observation from the field) so you should take care of it

By correctly managing your data, you can improve research 
integrity

By managing your data, you enable validation and control

Someone else could use it in the future to advance scientific 
progress

Why should you care?
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https://unsplash.com/@miguelperales?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/take-care?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


The scientific method: data is key

Portrait of Galileo Galilei by Justus Sustermans (Galleria degli Uffizi, Firenze), public domain

https://it.wikipedia.org/wiki/Ritratto_di_Galileo_Galilei
https://it.wikipedia.org/wiki/Justus_Sustermans
https://it.wikipedia.org/wiki/Galleria_degli_Uffizi
https://it.wikipedia.org/wiki/Firenze


RDM benefits

● More visibility and 
citations

● Opportunity for 
collaboration

● Career recognition
● Decrease of non-

compliance risks (legal,  
ethical, institutional and 
funders’ policies)

● Facilitates data finding and 
reuse

● Enables new research and 
new insights on the data

● Protection of valuable data
● Supports research integrity 

and reproducibility

For researchers For science

● Efficient use of public 
resources

● Better quality research can 
benefit to better decision-
making

● Opportunities for citizen 
science

● Increased transparency and 
trust in science

For society



What is Research Data 
Management?



Identify your
research data

● Go to www.menti.com and insert code: 

4758 1389
OR
● use your mobile/tablet to scan the QR code

http://www.menti.com/
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• Dati linguistici

• clinical longitudinal data

• Dati sulle trasferte del personale

• Dataset linguistici

• Timesheet del personale

• Dataset

• clinical data

• Microdati relativi a indagini campionarie
dell’Istat

• Focus group

• Diversi dataset su tematiche legate alle 
scienze sociali

• timesheet, dati relativi ai costi sostenuti, 
survey

• Interviste

• Interviste utente

• Corpus

• Log di sistema

• Dati di monitoraggio superficiale e sub-

superficiali per la caratterizzazione
dell'evoluzione di fenomeni di frana, 
nonchè schede standardizzate, 
descrittive di un fenomeno di frana e 
danni associati

• Dati derivanti da questionari per 
identificare le necessità formative di un 
gruppo molto grande di stakeholder

• Risorse linguistiche, risorse archiviate di 
musei, gallerie, archivi storici e materiali
culturali digitali.



Mentimeter Answers: Identify your research data 2/2

• Censimento di un fondo fotografico.. 
biblioteca digitale di un archivio inedito

• Video e foto

• Risposte a questionari

• Microscopy data

• Contributi da Citizen Science, sia
qualitativi sia quantitativi

• Interviste

• food science data such as proximate 

composition

• Localizzazione manufatti, interviste orali, 
elementi di cartografia storica (strade, 
manufatti, edifici etc) digitalizzati

• Dato testuali sia strutturati che non 
strutturati, metadati, file in diversi
formati quali tiff ecc

• Metodologia/protocollo, dati
documentali e strumentali, descrizione
strumenti usati, composizione
competenziale del team

• Dati ambientali, uso territorio, risorse
ambientali, indicatori di funzionamento
ecosistemico, dati socioeconomici

• Dati numerici di valutzione di 
sperimentazioni di tool AI o llm in 
specifici task

• Dati su grandezze fisiche povenienti da 
strumenti che acquisicono in continuo



What is data?

Data or it didn’t happen!

Facts, observations or 
experiences 
on which an argument or 
theory is constructed or 
tested. 

Data are/contain information! 
(in a variety of forms and 
formats)

UCL Research Data Policy
https://www.ucl.ac.uk/library/research-support/research-

data-management

https://www.ucl.ac.uk/library/research-support/research-data-management
https://www.ucl.ac.uk/library/research-support/research-data-management
https://www.ucl.ac.uk/library/research-support/research-data-management
https://www.ucl.ac.uk/library/research-support/research-data-management
https://www.ucl.ac.uk/library/research-support/research-data-management
https://www.ucl.ac.uk/library/research-support/research-data-management
https://www.ucl.ac.uk/library/research-support/research-data-management


There is a huge variety of data types. Research data can be 

classified in different ways, for example based on their:

Content: numerical, textual, audiovisual, multimedia…

Format: spreadsheets, databases, images, maps, audio files, 

(un)structured text…

Mode of data collection: experimental, observational, 

simulation, derived/compiled from other sources

Digital (born-digital or digitized) or non-digital nature (e.g. paper 

surveys, notes…)

Primary (generated by the researcher for a particular research 

purpose or project) or secondary nature (originally created by 

someone else for another purpose)

Raw or processed nature

Types of research data

Image by Gerd Altmann from Pixabay

https://www.ugent.be/en/research/datamanagement/why/rdm-explained.htm

https://pixabay.com/users/geralt-9301/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1989152
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1989152


Research Data Management

Actions and practices to ensure that research data are:

Secure Sustainable (Re)usable

Some of the following slides are inspired to the Ghent University guide on RDM: 
https://www.ugent.be/en/research/datamanagement

https://www.ugent.be/en/research/datamanagement


RDM means taking proper care of data.
Not only during the research project 
but also in the longer term, and even 
before! P
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https://unsplash.com/@swimstaralex?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/data?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


Research data management is 
simply the effective handling 
of information that is created 

in the course of research.

How and why you should manage your research data: a guide for researchers
An introduction to engaging with research data management processes.
Caroline Ingram, JISC Guides

https://www.jisc.ac.uk/guides/how-and-why-you-should-manage-your-research-data
https://www.jisc.ac.uk/guides/how-and-why-you-should-manage-your-research-data
https://www.jisc.ac.uk/staff/caroline-ingram


Data are first-class 
research objects

Check
Validation
Follow-ups
New research questions
Teaching
...

https://www.fosteropenscience.eu/


RDM practices 
encompass activities 
in every stage of the 
work with data

Before, during and after the 
research project. Choices made in 
one stage influence the next one.

https://onderzoektips.ugent.be/en/tips/00001862/



Before starting data collection

https://onderzoektips.ugent.be/en/tips/00001862/



During the research project
https://onderzoektips.ugent.be/en/tips/00001862/



During the research project
https://onderzoektips.ugent.be/en/tips/00001862/



https://onderzoektips.ugent.be/en/tips/00001862/

After the research project



After the research project

https://onderzoektips.ugent.be/en/tips/00001862/



Digital Object
In the context of this course: refers to any research result in its
digital form, which can be uploaded into a repository (and
possibly openly shared).
Examples: articles (pdf), datasets, software, images, videos,
reports, posters or conference presentations, lectures (ppt), etc
...

Metadata
Data about the digital object you are depositing

Payload
The digital object (or digital objects) that you are uploading for
deposit (and that you can share). Also includes accompanying or
description file (readmefile, etc ...)

Definitions



An open-access repository or open archive is a 
digital platform that holds research output and 
provides free, immediate and permanent access to 
research results for anyone to use, download and 
distribute. To facilitate open access such 
repositories must be interoperable according to 
the Open Archives Initiative Protocol for Metadata 
Harvesting (OAI-PMH). Open-access repositories, 
such as an institutional repository or disciplinary 
repository, provide free access to research for 
users outside the institutional community and are 
one of the recommended ways to achieve the 
open access vision described in the Budapest Open 
Access Initiative definition of open access. This is 
sometimes referred to as the self-archiving or 
"green" route to open access.

Repository

https://en.wikipedia.org/wiki/Open-access_repository

https://en.wikipedia.org/wiki/Open_access
https://en.wikipedia.org/wiki/Interoperable
https://en.wikipedia.org/wiki/Open_Archives_Initiative_Protocol_for_Metadata_Harvesting
https://en.wikipedia.org/wiki/Open_Archives_Initiative_Protocol_for_Metadata_Harvesting
https://en.wikipedia.org/wiki/Institutional_repository
https://en.wikipedia.org/wiki/Disciplinary_repository
https://en.wikipedia.org/wiki/Disciplinary_repository
https://en.wikipedia.org/wiki/Open_access
https://en.wikipedia.org/wiki/Budapest_Open_Access_Initiative
https://en.wikipedia.org/wiki/Budapest_Open_Access_Initiative
https://en.wikipedia.org/wiki/Self-archiving
https://en.wikipedia.org/wiki/Self-archiving
https://en.wikipedia.org/wiki/Self-archiving


• A persistent identifier (PI or PID) is a long-lasting reference to a document, file, 
web page, or other object.

• The term persistent identifier is usually used in the context of digital objects that 
are accessible over the Internet. 

• Typically, such an identifier is not only persistent but actionable: you can plug it 
into a web browser and be taken to the identified source.

• It is like the barcode used on products…

Persistent identifiers



• In computing, a digital object identifier (DOI) is 
a persistent identifier or handle used to identify 
objects uniquely, standardized by 
the International Organization for 
Standardization (ISO).

• A DOI aims to be resolvable, usually to some 
form of access to the information object to 
which the DOI refers.

• This is achieved by binding the DOI 
to metadata about the object, such as a URL, 
indicating where the object can be found

• a DOI differs from identifiers such 
as ISBNs and ISRCs which aim only to identify 
their referents uniquely

The Open Researcher and Contributor ID (ORCID)
is a nonproprietary alphanumeric code to uniquely identify 
scientific and other academic authors and contributors. Do 
you have one? You should!!!PID exemples: DOI e ORCID

https://en.wikipedia.org/wiki/Persistent_identifier
https://en.wikipedia.org/wiki/Handle_(computing)
https://en.wikipedia.org/wiki/International_Organization_for_Standardization
https://en.wikipedia.org/wiki/International_Organization_for_Standardization
https://en.wikipedia.org/wiki/Metadata
https://en.wikipedia.org/wiki/URL
https://en.wikipedia.org/wiki/ISBN
https://en.wikipedia.org/wiki/ISRC


• Managing research data is usually an integral part of the research process, so you 
probably already do it. You only have to reflect on and to improve your strategy.

• Most of the activities should be familiar:
• naming files so you can find them quickly; 
• keeping track of different versions, and deleting those not needed; 
• backing up valuable data and outputs;
• controlling who has access to your data.

Do not harm



Too expensive

There’s no business case

There’s no commercial value
It’s private

It’s secret

It's our data

We have invested a lot of money in this

Link enough data and one will arrive at sensitive private information

It's not data, it's information
It will never work

We don't know how to do this

We don't have the right people to do this

We need the money

It’s not ours, and we don’t know who’s data it is

No idea what the quality of the data is

We don’t know where to find it
It’s not our job

It isn’t in the right format

I am not authorised

48

Pe ople may download and cache the data and it 
will be out of date when they reuse it

We  don't collect it regularly

Too many people  will want to download it, which 
will cause our serve rs to fail

Pe ople would get upset

It’s very sensitive  information

We  are  not ready for this

Tell us who is going to use it and we 
will make it open

Our website cannot hold files this large

It's not ours and we don't 
have authorization from the 
data owner

We 've  already published the data (but it's 

unfindable/unusable)

We will open up (but adapt 90%)

It’s incorrect
Commercially sensitive

It is dangerous when linked

People are going to make the 
wrong conclusions

This is going to start a wrong 
discussion

We can’t say whether we have it or we 
don’t

We know the data is wrong, and people 
will tell us where it is wrong, then we'd 
waste resources inputting the corrections 
people send us

Our IT suppliers will charge us a fortune to 
do an ad hoc data extract

We have to be careful with existing 
contracts

I do not want to know how to share my data. 
I want to know how I can re-use other’s data.

Fifty shades of no (to data sharing)
Who is going to use this anyway

People are going to 

misuse it

Image damage for the minister

We are not ready for this

Image loss for Government

The data file is too big

Not enough bandwidth

This is a first step, we will see what we can 
do later

We can’t find it

We have no access

It is out of date / too old

We have it only on 
paper

We don’t know if it’s legal

Management says no

We never did this before

No value in it

No time / no resources



Tell me your 
excuses not to 
share and manage 
your data properly

● Go to www.menti.com and insert code: 

4758 1389
OR
● use your mobile/tablet to scan the QR code

http://www.menti.com/


Mentimeter Answers: Tell me your excuses not to 
share and manage your data properly 1/2

• Sensitive data waiting to be published

• Alcune tipologie di dati non possono
essere condivise senza accordo espliciti
e formali tra le parti

• Sensitive data

• Dati poco importanti e non utili

• richiede parecchio tempo

• I dati sono protetti da un accordo di 
riservatezza con le parti coinvolte.

• dati sensibili

• problemi con gli editori di libri cartacei
basati su quei dati

• Casi in cui l'etica professionle prevale
sulla trasparenza, cioè relativi a soggetti
fragili, identificabili seppure i dati sono
anonimi

• La maggior parte dei dati è cartacea
(trascrizioni, fotocopie), ordinata per 
tematiche. I dati su tabella sono al 
momento sensibili e soggetti ad 
elaborazione (ricerca in atto)

• Quelle che ho sentito più di frequente: 

troppa burocrazia, troppo tempo 
sprecato, tanto non controlla nessuno, 
non serve veramente alla ricerca

• sono poco importanti sono pochi si
tratta di dati qualitativi

• I dati sono imperfetti o non completi

• Perché i dati che tratto sono pochi e 
sono dati personali....

• Timore di non riuscire a renderli anonimi



Mentimeter Answers: Tell me your excuses not to 
share and manage your data properly 2/2

• Timore che sian9 manipolati

• Alcuni dati sensibili non possono essere
condivisi (e.g., dati video in cui sia
chiaramente identificabile l'identità di un 
partecipante minore).

• Il PI non vuole cedere il suo tessssoro ad 
altri ricercatori

• Dati sensibili, specie in ambito medico

• Reperire i dati assorbe risorse scarse. La 
loro condivisione è possibile solo con 
precise politiche di accesso che evitino

comportamenti opportunistici

• richiede tempo che non ho

• Dati sensibili

• mancanza di tempo

• abitudine errata di gestire i dati, fretta

• Timore che vengano usati da altri per 
pubblicarli

• Lo farò dopo ... e poi non lo fanno ...

• Non so come fare nè se is possa con dati

clinici che spesso sono di proprietà di 
altre strutture

• Difficoltà di trasformazione di analogici
in dati digitali aperti in una logica FAIR.

• Meglio non farlo ci sono troppi copioni

• Non ci sono scuse. Va bene proteggerli
solo in fase di ricerca e/o elaborazione, 
poi vanno condivisi, ovviamente nella
forma più appropriata



Photo by Alexas_Fotos on Unsplash

https://unsplash.com/@alexas_fotos?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/pause?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


Know your data!

● Go to www.menti.com and insert code: 

4758 1389
OR
● use your mobile/tablet to scan the QR code

http://www.menti.com/




FAIR principles



These slides are inspired by Martínez-Lavanchy, P.M., Hüser, F.J., Buss, M.C.H., Andersen, J.J., Begtrup, J.W. (2019). 'FAIR Principles'. In: Holmstrand, K.F., den Boer, S.P.A., Vlachos, E., Martínez-Lavanchy, P.M., Hansen, K.K. (Eds.), Research Da ta
Management (eLearning course). doi: 10.11581 / dtu: 00000049

Link to the original video: https://vidensportal.deic.dk/RDMelearn

The FAIR Principles

Findable

Other can find your 
data

Accessible

Your data is accessible 
to others

Interoperable

Your data can be 
integrated with other 
data and/or they can 
be easily used and 
read by machines.

Reusable

Your data can be 
reused by others in 

new research

https://vidensportal.deic.dk/RDMelearn
https://vidensportal.deic.dk/RDMelearn
https://vidensportal.deic.dk/RDMelearn
https://vidensportal.deic.dk/RDMelearn
https://vidensportal.deic.dk/RDMelearn
https://vidensportal.deic.dk/RDMelearn
https://vidensportal.deic.dk/RDMelearn


The FAIR Principles

• FAIR indicate a list of principles that can help 
you in making your data ready for Open 
Science

• They are principles, not standards!

• They were designed to enable optimal use of 
research data and methods

• A group of different experts designed the FAIR 
principles between 2014 and 2016

• They identified a set of 15 principles

https://www.nature.com/articles/sdata201618
https://www.nature.com/articles/sdata201618


• You will produce high quality data
• You will maximise the impact of your 

research
• You will improve the recognition within and 

behind your research community
• You will be compliant with the European 

Commission requirements

By applying the FAIR principles



No one size 
fits all

The application of the FAIR 
principles strongly depends on 
the specific discipline and on the 
way the single researcher works



Good practices 
to make your data 

FAIR



Documentation
Gives the context to make your data understandable by others

Metadata
Make your data easy to find

Data formats
Make your data simple to combine to other data and machine readable. 

Access to data
It means to decide who will have access to your data and how

Persistent identifiers
Persistent links to data that allows other to find and cite (give credit to) your data.

Licenses
Are used to tell others how they can reuse your data. 

FAIRification basics



• Specifies the context that led to the creation/collection of your data to make them 
understandable 

• At the beginning of a new (project) activity, you need to clearly define with your 
colleagues the strategy to structure and document your data. 

• Document every detail of data collection/generation:
○ Methods
○ Tools
○ Software 
○ Processes (who worked with the data? What did he/she did with the data? What 

are the relation to other data and/or publications?)
○ Metadata

Documentation



• Data describing data
• Very important for:

○ Access
○ Comprehension
○ Process

• Use your discipline specific standards: you will spend less time 
curating and interpreting data and more time to actually make 
science! 

Metadata



F1. (meta) data are assigned a globally unique 
and persistent identifier
F2. data are described with rich metadata 
F3. metadata clearly and explicitly include the 
identifier of the data it describes
F4. (meta)data are registered or indexed in a 
searchable resource

• The first step in (re)using data is to find 
them. 

• Metadata and data should be easy to find for 
both humans and computers. 

• Machine-readable metadata are essential for 
automatic discovery of datasets and services, 
so this is an essential component of 
the FAIRification process.

Findable

https://www.go-fair.org/fair-principles/fairification-process/


Persistent identifiers need to be assigned by an entity that can ensure the 
persistency of the link to the object.

Smart Tip: Zenodo assigns DOIs to digital objects that do not already have one

How can you assign a Persistent 
Identifier to your digital object?

http://www.zenodo.org/


A1. (meta)data are retrievable by their identifier 
using a standardized communications protocol
A1.1 the protocol is open, free, and universally 
implementable
A1.2 the protocol allows for an authentication 
and authorization procedure, where necessary
A2. metadata are accessible, even when the data 
are no longer available

Once the user finds the required data, she/he 
needs to know how can they be accessed, 
possibly including authentication and 
authorisation.

• How do you give access to your data? 

Through a Repository

• How do I choose the right repository?
Directory of Open access repositories:
www.opendoar.org
Registry of Research Data Repository
https://www.re3data.org/

Accessible

http://www.opendoar.org
https://www.re3data.org/


Thematic or disciplinary repositories

Designed for specific contents, curated by specific communities: ArXiv, bioarXiv, PMC…

http://oad.simmons.edu/oadwiki/Disciplinary_repositories

Institutional or national repositories

Maintained and curated by single institutions/countries. Typically only authors based in the specific institution/country can
deposit, everyone can access

Literature Repositories

Reserved to text deposit (articles, reports, books, …). Metadata reflect the repository contents.

https://v2.sherpa.ac.uk/opendoar/

Data repositories

Designed to deposit data. They often are disciplinary and have specific metadata to describe the type of data they preserve. 
https://www.re3data.org/

Catch-all repositories

All research products can be deposited (data, literature, presentations, poster, images, software, …). Example: Zenodo

Types of repositories
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http://oad.simmons.edu/oadwiki/Disciplinary_repositories
https://v2.sherpa.ac.uk/opendoar/
https://www.re3data.org/
http://www.zenodo.org/


I1. (meta)data use a formal, accessible, 
shared, and broadly applicable language for 
knowledge representation.
I2. (meta)data use vocabularies that follow 
FAIR principles
I3. (meta)data include qualified references 
to other (meta)data

Data usually needs to be integrated with 
other data. 

In addition, data needs to interoperate with 
applications or workflows for analysis, 
storage, and processing.

Use community standard or best practice!

Interoperable





R1. (Meta)data are richly described with a plurality 
of accurate and relevant attributes
R2. (Meta)data are released with a clear and 
accessible data usage license
R3. (Meta)data are associated with detailed 
provenance
R4. (Meta)data meet domain-relevant community 
standards

• The ultimate goal of FAIR is to optimise the reuse of data. 

• To achieve this, metadata and data should be well-
described so that they can be replicated and/or combined 
in different settings

• Data should be linked to other resources and outcomes 
that clarify their context

• Key elements for reuse:

Licenses

Tell others how they can reuse your data!

Provenance

Where is your data coming from? What is the source of your 
data?

Reusable



How FAIR is your
research data?

● Go to www.menti.com and insert code: 

4758 1389
OR
● use your mobile/tablet to scan the QR code

http://www.menti.com/




Open Data 

Copyright and legal aspects



Data is not yours

Data is not intellectual work, it is fact and information

Copyright protection covers expressions and not ideas, 
procedures, operating methods or mathematical concepts as 
such.

Protection is on databases and not on data. Data are protected 
only and especially when they are collected and organized in a 
database.

The sui generis property right (only in Europe) covers not only 
the reproduction and dissemination of the database, but also the 
extraction and reuse of substantial parts of the database.



Open Data
is simply

a particular kind of
FAIR Data

Photo by Serhat Beyazkaya on Unsplash

https://unsplash.com/@serhatbeyazkaya?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/open-closed?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


Open Data
Data can be freely 

used, shared, 
enriched by 

anyone, anywhere 
for any purpose. 

FAIR Data
Data follow a series 
of good practices to 
allow data access, 
still respecting any 
ethical, legal and 

contractual 
restriction.

Open and FAIR 
Data



Your research data could:

● Contain personal information (privacy e GDPR)

● Fall under copyright (in the case of a database 

with creative structure)

● Fall under the Sui Generis right (database 

obtained thanks to a substantial investment)

● Be protected by patent or industrial secret

Data sharing needs to respect the specific law.

Data needs to be protected against non authorised access.

Why do we need a distinction?

https://unsplash.com/@possessedphotography?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/difference?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


Create and share a description of your 
data 

● This way other researchers may ask for 
permission to access your data for reuse 
purposes, by giving a specific aim and 
following the rules defined by the law. 

● Restrict access to the record payload 
(attachment, files,…)

How can you adhere to FAIR principles if your data cannot 
be opened?

P
h
o

to
 b

y
J
o

n
 T

y
s
o

n
o

n
U

n
s
p

la
s
h

https://unsplash.com/@jontyson?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/restricted?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


IMMAGINE

IMMAGINE

An important difference

Deposit: upload a digital object (data, articles, 
…) on a platform that allows to correctly 
describe the object through medatada and 
that implements long-term preservation. 

Give access: once the object has been 
deposited, the authors can choose the type of 
access that can be granted (open, restricted, 
closed, embargoed,…) and assigns a licence to 
reuse the contents (Creative Commons)
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https://unsplash.com/@jdent?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/safe?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


Access Right: Open Access

This should be the default access right

Always assign a licence for reuse



Access Right: Embargoed Access

Use it when you have a valid reason to delay access

Always assign a licence for reuse

Note: metadata is always accessible to everyone



Access Right: Restricted Access

Use it when you have a valid reason to restrict the access

Always specify conditions under which you grant access (who, how, 

why can get access to your payload)

Note: metadata is always accessible to everyone



Access Right: Closed Access

Are you really sure you need closed access?

consider resticted or embargoed access instead!



How do I know if my research data is 
protected?



Some consideration on data protection

● Copyright is a property right in certain types of original literary, artistic and scientific works.

● Copyright does not protect ideas.

● Confidentiality protects confidential information. This might be imposed by a contract or if the 
information is marked confidential. Use of confidential information might give rise to a claim for 
compensation if confidentiality is breached.

● Data Subject Rights arise in information that identifies individuals and are recognised by data protection 
laws in the EU.

● Patents are registered rights in novel inventions of products or processes.

● Some research data may not benefit from any legal protection, although moral and ethical considerations 
may apply.



Data is not yours!

● Data is not intellectual work, no copyright applies!

● Copyright protection covers expressions and not ideas, 
procedures, operating methods or mathematical concepts as such.

● Protection is on databases and not on data . The data are 
protected only and especially when they are collected and 
organized in a database.

● The sui generis database right (only in Europe) covers not only the 
reproduction and dissemination of the database, but also the 
extraction and reuse of substantial parts of the database.



● Raw data are not protected by copyright
● Database is defined as a collection of independent works, data or other 

materials arranged in a systematic or methodical way
● Copyright protects the structure, selection or arrangement of the 

database contents, not the data
● Sui generis database right: protects the substantial effort in obtaining 

data (not creating). Note: the right owner is often the institution.

Data and law protection



Authors and rights 
owners

Are you the author of the data you 
collected?

Yes, in case you can prove it (deposit with clear 
date, DOI, … use a data repository!)

Do you own any rights on the raw data 
you collected?

No, data is facts/information and none can own 
rights on it!

Photo by Maria Ziegler on Unsplash

https://unsplash.com/@schluesseldienstvergleich_eu?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/key?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


Licenses
Tell other what they 
can do with your data



Creative Commons

CC-Infographic by Foter under CC-BY-SA 3.0 license.

Not all of us are legal experts 
capable of writing proper 
licenses.
Creative Commons and Public 
Domain create legal certainty 
for everyone, who wants to use 
works, that are licensed 
respectively.
It is important to follow and 
understand the different 
meanings of the licenses and 
follow the rules for using them.

https://foter.com/blog/how-to-attribute-creative-commons-photos/
https://foter.com/blog/how-to-attribute-creative-commons-photos/
https://foter.com/blog/how-to-attribute-creative-commons-photos/
https://foter.com/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/


Public Domain

Works are not covered by copyright

CC-0 (no rights reserved)

Allows creators to give up their copyright and put their works into the worldwide public domain

CC-BY (Attribution)

This license allows reusers to distribute, remix, adapt, and build upon the material in any medium or 
format, so long as attribution is given to the creator

Types of CC Licenses



Types of CC Licenses

CC-BY-SA (Attribution – ShareAlike)

This license allows reusers to distribute, remix, adapt, and build upon the material in any medium or 
format, so long as attribution is given to the creator. The license allows for commercial use. If you 
remix, adapt, or build upon the material, you must license the modified material under identical terms.

CC-BY-ND (Attribution – NonDerivative)

This license allows reusers to copy and distribute the material in any medium or format in unadapted 
form only, and only so long as attribution is given to the creator. The license allows for commercial 
use. 

CC-BY-NC (Attribution – NonCommercial)

This license allows reusers to distribute, remix, adapt, and build upon the material in any medium or 
format for noncommercial purposes only, and only so long as attribution is given to the creator. 



Licensing your Research Data: Creative 
Commons

https://doi.org/10.5281/zenodo.840651

https://doi.org/10.5281/zenodo.840651


Licensing your Research Data: Creative 
Commons

https://doi.org/10.5281/zenodo.840651

● Use a CC0 or public domain, 
then ask for credit

● Provide a citation that 
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can simply copy and paste to 
give you credit for your work
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not to cite the source

● CC0 does not mean academic 
unpoliteness
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❏ Components of Open Science, UNESCO 2020, https://en.unesco.org/sites/default/files/open_science_brochure_en.pdf
❏ UNESCO Recommendation on Open Science, 2021, https://doi.org/10.54677/MNMH8546

❏ UCL Research Data Policy, https://www.ucl.ac.uk/library/research-support/research-data-management

❏ C. Ingram, How and why you should manage your research data: a guide for researchers. An introduction to engaging with 
research data management processes, JISC Guides, https://www.jisc.ac.uk/guides/how-and-why-you-should-manage-your-
research-data

❏ [B. Kramer, J. Bosman,  Vienna Open Science workshop, 17-09-2020, 
https://docs.google.com/presentation/d/1iw7zN_VSQmzTl81GnVOItrjuvl2_1mOeXXlH3EFx4A8/edit#slide=id.p15

❏ K. den Heijer, CTG Data Management training day 1, 10.5281/zenodo.4048591

❏ Fifty Shades of No, January 2015, 
https://philarcher.org/diary/2015/50shadesofno/?fbclid=IwAR0gztaEKIjyn89n1azf4dFrYami_0hb-
QSRKm_XpIRyzvLRRB929uCsckg

❏ Ghent University guide on Research Data Management: https://www.ugent.be/en/research/datamanagement
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❏ DMP Tool: https://dmptool.org/general_guidance#metadata-data-documentation

❏ How to Guides DCC: https://www.dcc.ac.uk/guidance/how-guides

❏ Five steps to decide what data keep: https://www.dcc.ac.uk/guidance/how-guides/five-steps-decide-what-data-keep

❏ Adapt your Data Management Plan. A list of Data Management Questions based on the Expert Tour Guide on Data 
Management: https://www.cessda.eu/content/download/4302/48656/file/TTT_DO_DMPExpertGuide_v1.2.pdf

❏ Practical Guide to the International Alignment of Research Data Management - Extended Edition, 2021, 
https://doi.org/10.5281/zenodo.4915861

❏ OpenAIRE guide on cost in research data management, https://www.openaire.eu/how-to-comply-to-h2020-
mandates-rdm-costs

❏ Making Your Code Citable, https://guides.github.com/activities/citable-code/

❏ Setting up an Organised Folder Structure for Research Projects, http://nikola.me/folder_structure.html

❏ TILS Document Naming Convention, http://www.data.cam.ac.uk/files/gdl_tilsdocnaming_v1_20090612.pdf

❏ FAIRsharing, https://fairsharing.org/standards/
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❏ RDA, Metadata Standards Directory Working Group, http://rd-alliance.github.io/metadata-directory

❏ Ghent University web guide on Research data management: https://www.ugent.be/en/research/datamanagement

❏ Reading University web guide on RDM: https://www.reading.ac.uk/research-services/research-data-management

❏ Francesca Di Donato, & Emma Lazzeri. (2021, October 18). Data Management. Zenodo. 
https://doi.org/10.5281/zenodo.5593104

❏ OpenAIRE infographic on RDM costs: https://www.openaire.eu/rdm-researcher-costs-infographic/view-document

❏ Cambridge University, Data Management Guide: https://www.data.cam.ac.uk/data-management-guide

References

http://rd-alliance.github.io/metadata-directory
http://rd-alliance.github.io/metadata-directory
http://rd-alliance.github.io/metadata-directory
http://rd-alliance.github.io/metadata-directory
http://rd-alliance.github.io/metadata-directory
https://www.ugent.be/en/research/datamanagement
https://www.reading.ac.uk/research-services/research-data-management
https://www.reading.ac.uk/research-services/research-data-management
https://www.reading.ac.uk/research-services/research-data-management
https://www.reading.ac.uk/research-services/research-data-management
https://www.reading.ac.uk/research-services/research-data-management
https://www.reading.ac.uk/research-services/research-data-management
https://www.reading.ac.uk/research-services/research-data-management
https://doi.org/10.5281/zenodo.5593104
https://www.openaire.eu/rdm-researcher-costs-infographic/view-document
https://www.openaire.eu/rdm-researcher-costs-infographic/view-document
https://www.openaire.eu/rdm-researcher-costs-infographic/view-document
https://www.openaire.eu/rdm-researcher-costs-infographic/view-document
https://www.openaire.eu/rdm-researcher-costs-infographic/view-document
https://www.openaire.eu/rdm-researcher-costs-infographic/view-document
https://www.openaire.eu/rdm-researcher-costs-infographic/view-document
https://www.openaire.eu/rdm-researcher-costs-infographic/view-document
https://www.openaire.eu/rdm-researcher-costs-infographic/view-document
https://www.data.cam.ac.uk/data-management-guide
https://www.data.cam.ac.uk/data-management-guide
https://www.data.cam.ac.uk/data-management-guide
https://www.data.cam.ac.uk/data-management-guide
https://www.data.cam.ac.uk/data-management-guide


Useful links

• Zenodo - CERN-OpenAIRE OA repository - catch all

www.zenodo.org

• Choose a license - Creative Commons

https://creativecommons.org/choose/?lang=en

https://chooser-beta.creativecommons.org/

• DMP examples by subject - LIBER

https://libereurope.eu/dmpcatalogue/

• Tools to create your DMP

https://www.openaire.eu/argos/

https://dmponline.dcc.ac.uk/

https://argos.openaire.eu/splash/

• Re3Data

https://www.re3data.org/

• Metadata standard Directory - Research Data 
Alliance

https://rd-alliance.github.io/metadata-directory/
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