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“Open science is the movement to make scientific research, data 
and dissemination accessible to all levels of an inquiring society”

FOSTER consortium

Open Data

Open Source in Open 
Science

Open Methodology

Open Peer Review

Open Access

Open Educational 
Resources

Open 
Science

Open Science



FOSTER consortium – Open Science taxonomy – related article



Funding programs requiring OA

• projects funded with public funds 
(Horizon 2020 and Horizon 
Europe, Marie Curie, ERC)

• projects funded by private 
foundations (e.g. Bill & Melinda 
Gates Foundation or Wikimedia 
Foundation)

• projects funded by institutions or 
research networks that adhere to
cOAlition S



Initiative for the publication in 

OA of all research contents 

financed with public money.
https://www.coalition-s.org/plan_s_principles/

“Although the Plan S principles 
refer to peer-reviewed
scholarly publications, 

cOAlition S also strongly 
encourages that research data 
and other research outputs are 
made as open as possible and 

as closed as necessary. The 
early sharing of research 

results through preprints is 
also strongly encouraged.”
https://www.coalition-s.org/guidance-on-the-

implementation-of-plan-s/



European Union • COMMISSION RECOMMENDATION (EU) 2018/790 of 
25 April 2018 on access to and preservation of 
scientific information 

• DIRECTIVE (EU) 2019/1024 OF THE EUROPEAN 
PARLIAMENT AND OF THE COUNCIL of 20 June 2019 
on open data and the re-use of public sector 
information



Evolution of EU funding 
programs

Reprised from OpenAIRE webinar: Horizon 2020 Open Science Policies and beyond, October 22nd, 2019 by Emilie Hermans (Ghent University)
https://www.slideshare.net/OpenAIRE_eu/horizon-2020-open-science-policies-and-beyond-with-emilie-hermans-openaire
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Research data



What are research 
data?

Recorded information
(regardless of the form or 
the media in which they 
may exist) necessary to 
support or validate a 
research project’s 
observations, findings or 
outputs

Spreadsheets
Digital texts or digital 

copies of text

Audio

Video

Databases

GIS and 
spatial 
data

Digital copies 
of images 

Graphics

Protein or genetic 
sequences

BUT ALSO…
• Computer Aided Design 

(CAD) 
• Waveforms
• Computer codes
• Statistics (SPSS, SAS) 
• File Matlab 
• Artistics products 
• Web files
• …



https://www.pexels.com/it-it/foto/acqua-ambiente-concentrarsi-crescita-531428/

Raw data, primary data

Raw data have been collected 
or generated in the course of 
research, but have not been 

analysed or manipulated yet.

Primary data have been 
collected in the first person 
through direct observation, 

recording, measurement.



Observational: Observational data are 
captured through observation of a behavior 
or activity (e.g. sensor readings, survey 
instruments); usually irreplaceable and not 
replicable

Experimental: Experimental data are 
collected through active intervention by the 
researcher  (e.g. gene sequences, magnetic 
fields); generally reproducible but expensive

Simulation : Simulation data are generated 
by imitating the operation of a real-world 
process or system over time using computer 
test models (e.g. climate models); not always 
replicable

Reference: (e.g. gene 
sequences databases, chemical 
structures, portals with spatial 
data)

Derived or compiled: Derived 
data involves using existing 
data points to create new data 
(e.g. compiled databases, text 
or data mining); reproducible 
but expensive

General categories of data

https://libguides.macalester.edu/c.php?g=527786/&p=3608643



It is the philosophy of Open Access 
applied to data

Data are open when anyone can access, 
use and share.

Examples: 

- institutional/government open data 
(e.g. open by default according to the 
Italian Digital Administration Code) 

- research data available to citizens

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.

Open Data



Coronavirus Disease Research Community -
COVID-19
Zenodo is a general-purpose open-access 
repository developed under the 
European OpenAIRE program and operated 
by CERN and create

Open Data 
European Union

https://www.covid
19dataportal.org/

The World Health 
Organization opens a 
process of Data sharing for 
novel coronavirus (COVID-
19)

GISAID, an Initiative that promotes the 
international sharing of all influenza virus 
sequences, related clinical and epidemiological 
data associated with human viruses GISAID - Next 
hCoV-19 App

The Chan Zuckerberg Initiative 
foundation has decided also to provide 
access to data related: New Dataset 
Makes Coronavirus Research Open and 
Machine Readable - Chan Zuckerberg 
Initiative

Genetic Sequence Database 
Data on SARS-CoV-2 
sequences can be found in 
GenBank® and the NIH 
Sequence Read Archive 

(SRA).

NCBI Virus Portal that collects 
virus sequence data from RefSeq, 
GenBank and other NCBI (National 
Library of Medicine) archives

Covid-19 
opendata On 
GitHub, many 
examples of 
data 
reworking

The real-time 
sharing of research 

publications, 
software and data 

to fight COVID-19 is 
unprecedented



Research data lifecycle



Raw / primary data are 
collected or generated 
during the research, but 
they are not yet analyzed 
or manipulated.

Data is then processed 
and analyzed, and they 
can lead to positive, 
negative or inconclusive 
results.

Only a very small part of 
data collected during a 
research comes to be 
included in a publication.

Research data lifecycle

Paolo Budroni, Venice, Ca’ Foscari – Towards the European Science Cloud, November 2016



Data & article reported findings

For example, in a 
paper announcing the 

sequencing of an 
entire genome, the 

sequence would be a 
central aspect of the 

paper.

In other cases, the 
data are integral to 
the findings being 
reported, that is, 

necessary to support 
the major claims of 

the paper and 
essential to enable a 
knowledgeable peer 

to reproduce and 
verify the results. 

In other cases, the 
data or a database 

provides background
to a publication—that 
is, not integral to the 

findings or 
conclusions being 

presented, but 
without them the 

findings or 
conclusions could not 

have been derived. 

Background 
information would not 

be essential for 
reproducing, verifying, 

or building on the 
claims in the paper; it 
might be considered 
as background, for 
instance, because 

obvious alternative 
methods or sources of 

data could be 
substituted.



Data & article reported findings

Table: https://link.springer.com/article/10.1007/s11205-020-02410-y/tables/12

Article: 
https://link.springer.com/article/10.1007/s11205-
020-02410-y#article-info



Data & article reported findings

https://link.springer.com/article/10.1007/s11707-020-0813-5#article-info



Raw Data If required by the publisher:

● link to an institutional 
open data repository

● if data are not directly 
accessible, link through 
contact information to a 
person who can grant 
the permission to their 
retrieval.



DOI: 10.1111/jvs.12921 (Publisher)
http://hdl.handle.net/11577/3345504 (Padua Research Archive/IRIS)

Data & article reported findings



Data Management: main 
steps



Collect 
research 

data

Name 
research 

data 
rationally

Structure 
research data 
hierarchically

Annotate 
research 

data using 
metadata

Pay 
attention to 
file formats

Managing research data: 5 steps



• What is your theory

• What is your research question

• What is your theme/domain

Develop a clear picture of the 
data you need

• Set up - and adjust - a search strategy to find suitable data for your research purposes

• Where looking for information: there are different types and modes of access to data

• Choose a safe place where storing your data (and learn how much it costs)

Locate appropriate data 
resources

• Understand that data repositories are important sources for discovering 
data

• If you decide to use data already stored in a database, learn how it works

Set up a search query and 
search the data resource

• Establish if all the data you selected are relevant for your research

Select data candidates

• Ask yourself questions on the description of your data

• Evaluate the quality and usefulness of data also for secondary analysisEvaluate data quality

First step: collect research data

https://www.cessda.eu/Training/Training-Resources/Library/Data-Management-Expert-Guide/7.-Discover/The-process-of-data-discovery



A file name is the 
principal identifier of a 

file

• File name should help to 
identify the content of 
the file. 

• Good file names provide 
useful clues to the status 
and version of a file, 
uniquely identify a file 
and help in classifying 
and sorting files

File naming strategy 
should be consistent in 

time and among different 
people

• File naming should be 
systematic and 
consistent across all files 
in the study

• A group of cooperating 
researchers should follow 
the same file naming 
strategy.

Second step: file name strategy

https://www.cessda.eu/Training/Training-Resources/Library/Data-Management-Expert-Guide/2.-
Organise-Document/File-naming-and-folder-structure



File name strategy …

From Propaganda Live, Friday 27/03/2020, La7



Third step: structure research data
Structuring your data files in folders is important for making it easier to locate and organize files and versions.

The decision on how to organize your data files depends on the plan and organization of the study. All material 
relevant to the data should be entered into the data folders, including detailed information on the data 

collection and data processing procedures. 

https://www.cessda.eu/Training/Training-Resources/Library/Data-Management-Expert-Guide/2.-Organise-Document/File-naming-and-folder-
structure



http://www.ucl.ac.uk/library/research-support/research-data/best-practices/guides/creating

Fourth step: annotate using metadata

Metadata means "data about data".

It is defined as the data providing information about one or more aspects of the data 
and it is used to summarize basic information about data, which can make easier to 

track and work with specific data.

Examples of 
metadata 
standards



Fifth step: file formats 

When preparing to collect research data, you should chose open, well-documented and non-
proprietary formats wherever possible. 

The choice of format will vary depending on how you plan to analyze, store and share your data.

It is advisable to store your data for use in future, which means to convert them from a current data 
format to a long-term preservation format. Most software applications offer export or exchange 

formats that allow a text-formatted file to be created for importing into another program.

Recommended formatsGuides on formats



The five stars of open data

the number of stars increases if data are:

OL (OnLine) = distributed with an open license

RE (Readable) = structured data encoded with proprietary software

OF (Open format) = encoded with non-proprietary software

URI (Uniform Resource Identifier) = with URL

LD (Linked Data) = linked to other data sets

Open Data – Wertschöpfung im digitalen Zeitalter, Wolfgang Ksoll, Prof. Dr. Dr. Thomas Schildhauer, Annalies Beck, Bertelsmann Stiftung, 2017, 
https://creativecommons.org/licenses/by-sa/4.0/



Data Management: more 
tips



Dataset versions

Draft dataset
Dataset v 1

Authors, Title, Year, 
DOI, Repository

Dataset v 1.1
Small metadata 

changes (eg. Title 
editing)

Dataset v 2
Big metadata change

Changes in data

Versioning is important for long-term research data management where metadata and/or files are updated 
over time.

It is used to track any metadata or file changes (e.g., by uploading a new file, changing files structure, adding 
or editing file metadata…) once a dataset has been published.

http://guides.dataverse.org/en/latest/user/dataset-management.html

Useful guides 
on naming and 
version control



Data storage in safe archives adhering to relevant standards.

Preservation actions should ensure that data remains authentic, reliable and usable while maintaining its integrity

Checklist for storage and preservation

Regular backup

Checkup of 
integrity of files

Track changes in 
metadata and files 

(versioning)

Open, non-
proprietary, well 

documented 
formats

Multiple and 
different storage 

media

Copy or 
migration of files

Storage and preservation



Retraction watch: 
https://retractionwatch.com/
2016/09/23/author-asks-to-
retract-nearly-20-year-old-

paper-over-figure-questions-
lack-of-data/

Reproducibility Issues



Rete Italiana Open Science 
https://www.facebook.com/g

roups/172297443522463/

Reproducibility Issues: Psychology



Open Methodology

= the use of open methodologies 
throughout the entire research cycle

Open Notebooks

● https://openlabnotebooks.org
● https://theopennotebook.com/
● OpenLab/Notebook ℅ Foster

● Code Ocean
● Protocols.io Foto di Ann H da Pexels



Retrospectively registered 

trials: the Editors’ dilemma

Prospective clinical trial registration aims to address 

publication and reporting bias. Unfortunately, not all clinical 

trials are registered before they start. Here we discuss the 

dilemma faced by editors when receiving submissions reporting 

a clinical trial that was not registered prospectively, and a new 

policy for increasing transparency when a trial was registered 

after participant recruitment has begun.
http://blogs.biomedcentral.com/bmcblog/2016/04/15/retrospe
ctively-registered-trials-editors-dilemma/

Pre-registration

= the practice of pre-recording experiments

OSF – Open Science Framework



The Expert Tour Guide on Data Management by CESSDA ERIC is licensed under a Creative Commons Attribution-ShareAlike 4.0 International License.

PERSONAL 
AND 

SENSITIVE 
DATA

Privacy, sensitive and personal 
data



- Make a risk assessment

- Choose which data to collect, 
ensuring compliance with the 
minimization principle

- Prepare informed consent, with 
information on: research, data 
sharing and conservation, 
subjects involved, rights of the 
interested party

Before you 
collect data

Information about research 
integrity and research ethic

Privacy, sensitive and personal 
data



- Protect IDs (eg. with 
pseudonymisation, or retaining 
information that allows 
identification in a separate 
archive)

- Anonymize whenever possible

- Aggregate data

- Regulate access where 
necessary

After data 
collection

Privacy, sensitive and personal 
data



Since 25 May 2018, the General Data Protection Regulation (GDPR, European Union, 2016) applies to any 
EU researcher who collects personal data of living persons. 

When processing personal data, researchers should adhere to the following six principles:

General Data Protection Regulation 

I. Process lawfully, fair and transparent

II. Keep to the original purpose

III. Minimise data size

IV. Personal data should be accurate 
and, where necessary kept up to date

V. Remove data which are not used

VI. Ensure data integrity and 
confidentiality



Licenses for Open data

OPEN DATA

License

Attribution and use with 
the same license

CC BY-SA

ODC ODbL

IODL 1.0

Attribution

CC BY

ODC BY

IODL 2.0

Public Domain

CC0

ODC PDDL

Here the main 
concerns about 

open data and the 
most effective 

answers
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DMP and FAIRness



Which data to preserve? In which 
formats?

Where preserving data? 

Are there costs for preservation? (If yes, 
are they eligible inside research projects?)

Which data do I want to make accessible?

Which data do I have to make accessible?

To be decided at 
the beginning of 

a project

DMP = Data Management Plan

© Institute of Physics and IOP Publishing Limited
https://cerncourier.com/data-preservation-is-a-journey/



DMP: Guidelines & tools 
DCC = Digital Curation 
Centre

• http://www.dcc.ac.uk/resources/d
ata-management-plans

• http://www.dcc.ac.uk/resources/t
ools-and-applications

DMPTool

• https://blog.dmptool.org/2018/02/
27/new-dmptool-launched-today/

Italian Open Science 
Support Group

• Italian checklist

• http://bibliotecadigitale.cab.unipd
.it/bd/per_chi_pubblica/document
i-e-
materiali/Grigliapianodigestioneda
tiricerca.pdf

OpenAIRE

• https://www.openaire.eu/what-
isa-data-management-plan-and-
how-do-i-create-
one?highlight=WyJob3ciLCJ0byIsI
mNyZWF0ZSIsImRtcCIsImRtcCdzIi
wiaG93IHRvIiwiaG93IHRvIGNyZWF
0ZSIsInRvIGNyZWF0ZSJd

Canadian Association of 
Research Libraries (CARL)

• Portage

Tools for researchers
• UniPD Ufficio Ricerca Internazionale

• Strumenti per la progettazione e il 
proposal writing

• https://elearning.unipd.it/ufficiservizi
applicazioni/course/view.php?id=112
(with SSO)



DMP: an example CESSDA (Consortium of European Social 

Science Data Archives)

Link to pdf version here

Link to editable version in this  page



FAIR principles

https://book.fosteropenscience.eu/



https://www.ands.org.au/working-with-data/fairdata/training Entire FAIR resources graphic is licensed under a Creative Commons Attribution 4.0 International License

FAIR principles



Why is it important to manage research data 
[properly] and make them OPEN?

To allow the continuity 
of research through the 
use of secondary data

To ensure compliance 
with the requirements 

set by funders

To guarantee the 
integrity of research and 

the validation of the 
results

To increase the 
efficiency of research

To support the contents 
of a paper and improve 

the peer-review

To ensure greater 
dissemination and 

greater impact



Research Data Unipd



The 1° December 2018 the Policy on the management of research data of the University of Padova 
entered into force.

WHO WHAT
"This policy applies to all University research projects limited to the parts for which the University is 
responsible. Staff people are required to observe it".

WHERE 
“Research data must be archived into the digital repository of the University of Padova called Research 
Data Unipd, or into a digital repository that complies with international standards".

HOW
“Data must be stored correctly, completely, respecting their integrity. They must also be accessible, 
identifiable, traceable, interoperable and, where possible, available for subsequent use (FAIR principles)".

Open Data @ UniPD



Research Data Unipd 

is a platform for long-term 
management and 

archiving of research data 
and for the access and re-
use of data necessary to 

validate the results of 
scientific publication

It is already equipped 
with:

*Authentication via the 
University's SSO;

*DOI attribution;

*Connection between 
dataset and articles from 
the publisher's website or 
deposited in Padua 
Research Archive;

*ERC subjects.

It allows the self-archiving 
of datasets of any format 

with FAIR mode (Findable, 
Accessible, Interoperable, 

Reusable), as 
recommended by the 

European Commission.

Research Data Unipd 

http://researchdata.cab.unipd.it/



http://researchdata.cab.unipd.it/







A dataset



Data Citation

Data citation refers to the practice of 
providing a reference to data in the 
same way as researchers routinely 
provide a bibliographic reference to 
outputs such as journal articles, 
reports and conference papers. 

Main information required:

• Who produced the dataset (creator or author);
• The title of the dataset;
• The unique identifier of the dataset, preferably a 

Digital Object Identifier (DOI) or minimally a link 
to the dataset if it is online;

• The date the dataset was published and its 
version number, if it has one;

• The date and time the dataset was accessed;
• The distributor of the dataset.

https://www.ands.org.au/working-with-data/citation-and-identifiers/data-citation

Important elements in citing data, regardless of citation style, publisher or repository guidelines, can be found in this short overview by Purdue 
University.



Additional details and info on files



Licenses to promote the reuse of data



Metadata 
(Details)





Funders fields

Link to articles in publishers’websites or in Padua Research Archive (IRIS)



https://arxiv.org/abs/1907.02565

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0230416

Subj

ects:

Digital Libraries 

(cs.DL)

DOI: 10.1371/journal.pone.0230

416

The citation advantage of linking publications to research data
Giovanni Colavizza, Iain Hrynaszkiewicz, Isla Staden, Kirstie Whitaker, Barbara McGillivray

Efforts to make research results open and reproducible are increasingly reflected by journal policies encouraging or mandating authors to provide data 

availability statements. As a consequence of this, there has been a strong uptake of data availability statements in recent literature. Nevertheless, it is still 

unclear whaticles published by PLOS and BMC, develop an automatic system for labelling their data availability statements according to four categories 

based on their content and the type of data availability they display, and finally analyze the citation advantage of different statement categories via  proportion 

of these statements actually contain well-formed links to data, for example via a URL or permanent identifier, and if there is an added value in providing such 

links. We consider 531,889 journal artregression. We find that, following mandated publisher policies, data availability statements become very common. In 

2018 93.7% of 21,793 PLOS articles and 88.2% of 31,956 BMC articles had data availability statements. Data availability statements containing a link to data 

in a repository -- rather than being available on request or included as supporting information files -- are a fraction of the total. In 2017 and 2018, 20.8% of 

PLOS publications and 12.2% of BMC publications provided DAS containing a link to data in a repository. We also find an association between articles that 

include statements that link to data in a repository and up to 25.36% (

±

~1.07%) higher citation impact on average, using a citation prediction model. We discuss the potential implications of these results for authors (researchers) 

and journal publishers who make the effort of sharing their data in repositories. All our data and code are made available in order to reproduce and extend 

our results.



Licence to store and disseminate



International registries of Open Access repositories

Research Data Unipd is indexed to re3data.org e OpenDOAR



Make your content count with OpenAIRE 

Research Data Unipd is also registered as Content Provider of OpenAire (Open Access Infrastructure for
Research in Europe), an infrastructure financed by the European Commission with the aim of collecting and
disseminating the results of research (publications and data) financed with public funds.



Library System support services

In the section “About publishing” of the Library System web portal,
researchers will find information on Open Access, on publishing, and on
the management of data.



Library System support services

Authors can submit specific requests 
using the Library System Help 
Service, choosing between the 
following addresses:

- 09 Tesi di dottorato 
(Padua@research)

- 11 Supporto Open Access 
(Supporto Ricerca)

Kyle James ttps://www.flickr.com/photos/jameskm03/2711755476



Library System support services

Before and after publishing articles and 
data, improve your knowledge with:

Scholarly Communication 

and principles of Open Science

a Training Course composed by five 
modules. 

It aims to introduce early-career 
researchers to scientific communication 

and to the principles of Open Science (Open 
Access, Open Data, Open Licences).



Thank you!

Contact us: 

pinali.moderna@unipd.it

biblioteca.digitale@unipd.it

Support:

https://bibliotecadigitale.cab.unipd.it/en/helpline
Images and marks could be subject to 
different licenses, copyright or 
trademark protection. All contents 
are property of their respective 
owners


