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Disclaimer

This document contains description of the OpenAIRE-Advance project findings, work and products.

In case you believe that this document harms in any way IPR held by you as a person or as a
representative of an entity, please do notify us immediately.

The authors of this document have taken any available measure in order for its content to be
accurate, consistent and lawful. However, neither the project consortium as a whole nor the
individual partners that implicitly or explicitly participated in the creation and publication of this
document hold any sort of responsibility that might occur as a result of using its content.

This publication has been produced with the assistance of the European Union. The content of this
publication is the sole responsibility of the OpenAIRE-Advance consortium and can in no way be
taken to reflect the views of the European Union.

OpenAIRE-Advance is a project funded by the :***1

European Union (Grant Agreement No 777541). X
European
Commission
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Publishable Summary

This report provides an overview of a multi-module Open science kit — a diverse set of training
materials on different open science aspects for life sciences, social sciences, humanities,
computing, engineering and other disciplines being developed in collaboration with FOSTER
project. Targeted towards researchers, content providers, research managers, funders, research
communities and innovators the kit aims to progress researchers from being aware of open
science to being able to put open science into practice in their daily workflows.
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1| INTRODUCTION

The OpenAlRE portal includes a variety of support and training materials on how to implement
open science targeted at a range of stakeholders: researchers, content providers, research
managers, funders, research communities and innovators.

e Open science in Europe https://www.openaire.eu/open-science-europe-overview
e EC policies and mandates on Open Access to publications and research data, FAIR data
https://www.openaire.eu/ec-policies-and-mandates

In addition, the OpenAIRE and FOSTER projects collaborate on releasing online courses on how
to practice open science. The courses overview is provided below.
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2| OPENAIRE SUPPORT GUIDANCE FOR OPEN SCIENCE

Within the OpenAIRE Advance support activities several guides and other training and support
materials has been developed targeting the different OpenAIRE users to acquire the skills and
competencies for an effective Open Science implementation.

In order to engage with different stakeholders in all matters related to Open Science policies and
practices, OpenAlIRE presents the Open Science support and training materials categorized in six
main categories as presented below.

Primers Guides
Getting started on Open Science Howto’s on practicing Open Science and
good practices on using OpenAlIRE services
WWW.openaire.eu/os-primers WWWw.openaire.eu/guides
[I -
=]
Factsheets FAQs
Quick references on Quick answers to Open Science practices and
Open Science in H2020 topics OpenAIRE services issues
www.openaire.eu/openaire-h2020-factsheets www.openaire.eu/fags

£ =
3 £

Use cases Webinars
of OpenAlRE services for different Training on
stakeholders Open Science topics
WWW.0openaire.eu/use-cases Www.openaire.eu/frontpage/webinars

2.1 Open Science Primers

OpenAlIRE offers two Open Science Primers:

e Open Access Basics: An Open Access primer to get you started
https://www.openaire.eu/oa-basics
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e Research Data Management Handbook: a primer on managing your research data

https://www.openaire.eu/rdm-handbook

2.2 Open Science Guides

In order to provide guidance on practicing Open Science, OpenAlRE offers a number of support
guides for different stakeholders, namely Researchers, Content Providers, Funders and Research
Administrators, as can be found in the following table.

Researchers

How to comply with H2020 mandate -
for publications

How to comply with H2020 mandate -
for research data

How to identify and assess Research
Data Management (RDM) costs

How to make your data FAIR
How to select a data repository?

How to create a Data Management Plan
for H2020 projects

Licenses for data

How to deal with sensitive data
How to deal with non-digital data
DMP - data formats for preservation

Open science in Europe

EC policies and mandates on OA to
publications and research and FAIR data

Content Providers

Making your repository Open
Funders

Why, what and how to monitor
How to join OpenAlIRE
Research Administrators

Open Access policies guide: designing
your Open Access policy
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www.openaire.eu/how-to-comply-to-h2020-

mandates-for-publications

www.openaire.eu/how-to-comply-to-h2020-
mandates-for-data

www.openaire.eu/how-to-comply-to-h2020-
mandates-rdm-costs

www.openaire.eu/how-to-make-your-data-fair

www.openaire.eu/opendatapilot-repository-guide

Www.openaire.eu/how-to-create-a-data-
management-plan

www.openaire.eu/licences-for-data-guide

WWW.0openaire.eu/sensitive-data-guide

www.openaire.eu/non-digital-data-guide

www.openaire.eu/data-formats-preservation-guide

WWW.0penaire.eu/open-science-europe-overview

WWW.openaire.eu/ec-policies-and-mandates

WWWw.openaire.eu/making-your-repository-open

WWWw.openaire.eu/monitoring-guide

www.openaire.eu/funders-how-to-join-guide

WWW.openaire.eu/open-access-policies-guide
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2.3 OpenAlRE services guides

OpenAIRE develops and delivers a range of Open Science services. The following table outlines the
user guides for OpenAlIRE services.

Zenodo — A universal repository for all your

wWww.openaire.eu/zenodo-guide
research outcomes

Amnesia — Anonymize your data before

L Www.openaire.eu/amnesia-guide
publishing

Explore — How to report your publication

www.openaire.eu/reporting-to-the-ec
and data to the EC P /rep g

Explore — How to claim a publication to your

. www.openaire.eu/claim-publication
funding

ScholExplorer — Literature & Data

) o www.openaire.eu/scholexplorer-guide
interlinking

Provide — How to validate and register your

} www.openaire.eu/validator-registration-guide
repository

Provide — How to enrich research artifacts WWW.openaire.eu/content-enrichment-guide

Usage Statistics — How to track the usage

e ) www.openaire.eu/guides-usage-statistics
activity of your repository

2.4 OpenAlIRE Open Science focused webinars

The OpenAIRE webinars are designed to all stakeholders to acquire the skills and competencies to
practice Open Science, to learn how to comply with H2020 OA mandates and how to use the
OpenAlIRE services.

The OpenAlIRE portal includes series of webinars for each category of stakeholders listed below.

e Project coordinators
Recordings and slides from 34 webinars for H2020 project coordinators detailing the
requirements and guidelines on the Open Access to publications and Open Research Data,
including issues related with the costs for publications and data management and sharing.
Link: www.openaire.eu/category/project-coordinators

e Researchers
Recordings and slides from 42 webinars for researchers, including discipline specific webinars
on Open Science practices and generic webinars detailing the requirements and guidelines
for the Open Access to publications and for the Open Research Data in H2020.
Link: www.openaire.eu/category/researchers
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e Research Communities
Recordings and slides from 35 webinars for research communities on Open Science
publishing and other OpenAlIRE services, focusing on all kinds of research outputs and
objects, such as publications, datasets, software., etc.
Link: www.openaire.eu/category/research-communities-2

e NCPs
Recordings and slides from 26 webinars to support the EC National Contact Points (NCPs)
activities on disseminating Open Access to publications policy and Open Research Data
requirements and other Open Science related issues, including legal and ethical topics.

Link: www.openaire.eu/category/ncps

e Content Providers
Recordings and slides from 15 webinars on interoperability guidelines, OpenAIRE services for
linking research objects and on enriching the publications and data repositories content and
metadata records, and on the next generation of literature repositories.
Link: www.openaire.eu/category/content-providers

e Research support staff
Recordings and slides from 37 webinars for research managers, librarians, research support
offices on the practical implementation of the Open Science policies and workflows in
research institutions, including the details on the Open Access and Open Data requirements
in H2020.
Link: www.openaire.eu/category/research-support-staff

e Funders
Recordings and slides from five webinars for funders on the implementation of Open Science
policies, requirements for Open Access mandates and Open Research Data policies, including
webinars on the OpenAIRE services for research funding organizations.
Link: www.openaire.eu/category/funders-2
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Advancing Open Scholarship

3| FOSTER OPEN SCIENCE TRAINING COURSES

OpenAlIRE uses and reuses the content and platform of FOSTER Open Science Training Courses
https://www.fosteropenscience.eu/toolkit. The courses cover a range of open science aspects
including open access, open data, open source, open methods and open peer-review. A key
objective for the courses was to reuse intermediate level and interactive content to ensure the
training is practical and engaging. To this end, CRG, GESIS and DARIAH as disciplinary partners
included examples of relevant tools and resources that can help researchers in life sciences, social
sciences and humanities put open science into practice.

There are ten courses covering the following topics:

What is open science?

Best practices in open research
Managing and sharing research data
Open source software and workflows
Data protection and ethics

Licensing

Open access publishing

Sharing preprints

. Open peer review

10. Open Science and innovation

LN EWNE

Figure 1 — FOSTER Open Science training courses
[

Open Science Toolkit
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Each course takes about 1-2 hours to work through and a badge is awarded upon completion.
The courses include practical tips on getting started with open science as well as provide
information on discipline specific tools and resources.

They do not aim to provide comprehensive coverage of all possible issues that may fall under a
given course topic but rather to provide focused, practical and — where relevant — discipline
specific examples to try and answer some of the burning questions researchers have about
practicing open science.

Table 1 - List of learning objectives for each course — Upon completing the courses you (a
researcher) will understand/know/learn/be prepared/be able/be aware

What is open science?

understand why open science is an issue that you can't afford to ignore
understand how to go about making your own research more open

know what funders expect to see about open access and data sharing when applying
for new grants

learn how to progress your career through practicing open science

Best practices in open research

understand the practical implications of taking a more open approach to research

be prepared to meet expectations relating to openness from funders, publishers and
peers

be able to reap the benefits of working openly

have an understanding of the guiding principles to follow when building openness in to
your research workflow

know about some useful tools and resources to help you embed Open Science into
work research practices

Managing and sharing research data

understand which data you can make open and which need to be protected
know how to go about writing a data management plan

understand the FAIR principles

be able to select which data to keep and find an appropriate repository for them

learn tips on how to get maximum impact from your research data

Open source software and workflows

understand the roles that open source software and open workflows play in supporting
open science
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Advancing Open Scholarship

e know how open science can support reproducibility
e Dbe aware of different stakeholders' needs when it comes to software and workflows

e know about useful tools and resources to help you get started with using open source
software and open workflows

Data Protection and Ethics

e what personal data are and how you can protect them
e what to consider when developing consent forms

e how to store your data securely

e how to anonymize your data

Licensing

e know what licenses are, how they work, and how to apply them
e understand how different types of licenses can affect research output reuse
e know how to select the appropriate license for your research

Open access publishing

e understand how to publish your work openly and be aware of the advantages

e be able to find an open access publisher for your research

e know how to find a suitable repository to provide open access and archive your work
e know how to publish open access monographs

e understand funders' expectations and policies on open access

e Dbe able to secure funding for Article Processing Charges (APCs) where applicable

Sharing preprints

e know what preprints are
e be able to find a suitable preprints platform to share your early findings
e understand the pro and cons of sharing preprints

e Dbe aware of how sharing preprints can benefit your career progression

Open peer review

e understand what open peer review means and how it supports open science

e be aware of open peer review workflows and which aspects of the review process can
be conducted openly

e know how to write a constructive and responsible open peer review

e know about useful tools and services that can support you putting open peer review
into practice
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Advancing Open Scholarship

Open science and innovation

e understand key concepts and values of open business models and responsible research
and innovation

e know how to plan your innovation activities
e be able to use Creative Commons licenses in business
e understand new technology transfer policies with the ethos of open science

e learn how to get things to market faster

To make the module content more practical, FOSTER disciplinary partners (GESIS, CRG, and
UGOE) have produced case studies illustrating relevant tools and resources available to
researchers. FOSTER has opted to emulate the approach developed by the European
Commission’s Open Science Monitor?! to share these examples — i.e., each short study explains
who was involved in developing the tool or resource, what the tool or resource helps researchers
to do, and why using them helps researchers to practice Open Science.

Figure 2 — Open Science Monitor Case Studies

Case Studies

What? o o When?

E Foldit is an online game enabling players Oomon Foldit was launched in 2007.
to contribute to scientific research by Q EER
solving puzzles. The objective is to

predict protein structures thereby

contributing to research including the
development of potential new drugs.

Who? Why?

This project is mainly developed by the The identification of structural
University of Washington's (UW) Center configuration of proteins enables
for Game Science in close collaboration scientist to better understand the

with the UW Department of functioning of proteins, and therefore
Biochemistry. make advances in the treatment of diseases. Since
protein structures are difficult to identify given the
countless possibilities, this is considered to be one of the
biggest challenges in the field of biology. Foldit aims to
take advantage of human intuition to solve puzzles to

predict such structures.

The Open Science Element

= Foldit’s collaborative approach enables its players, research partners, and funders to contribute

to the agenda setting by submitting proteins to be studied

= (itizen scientists are engaged in protein folding, but also as contributors to the game design

! http://ec.europa.eu/research/openscience/index.cfm?pg=citizen&section=monitor
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Advancing Open Scholarship

There is no specified pathway through the courses. Participants simply take the courses that are
of interest to them. By avoiding specified routes through the courses, the toolkit can easily be
extended to accommodate new content as required.

Each course has been developed to include interactive content to ensure that the training is
engaging. To develop the courses, open content was reused wherever possible.

Figure 2 — FOSTER Open Science Training Toolkit course sample

Open Peer Review course example

Open Peer Review

bbb b o 13 D Dot Mot sl b s 4w e s s gt e e et Definition of OPR

Transparent & accountable
i o vt bl teree
anerthiock £l ek b maie cavscal

e | A ansga el aod
S ueaanie e e | ek A

Introduction

OPR in three minutes

ll\\l i e peer review (OPRL a0 &M jy gy uort widea, Tony Rows-Hellser introduces the canonl ol ogen peer 1
-

Quiz - Are you an Open Peer Reviewer?

Transparency can be added What are the benefits of
to peer review through: open peer review?

|
|
i
i:

To avoid duplicating effort and to maximize shared efforts, FOSTER is collaborating with a range
of related training initiatives such as the Open Science MOOC being developed by Jon Tennant
as well as European Research Infrastructures offering training and guidance on aspects of Open
Science such as CESSDA and DARIAH.

The content will be downloadable as SCORM packages which can be easily adapted and reused
by trainers which should significantly reduce the burden on those who find themselves tasked
with delivering open science training with limited resources.

3.1 Learning Pathways

A learning pathway is an ordered list of courses (logically ordered list of modules ending with an
exam/quiz resulting in a learner receiving a certificate/badge), which can lead to receiving a
specialization. This interface enables users to easily navigate the portal, engage with the training
materials, immediately start learning and gain a new skill that can be used in their working
environment. FOSTER platform includes a series of learning pathways, whereby users are able to
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Advancing Open Scholarship

dive into the open science concepts and develop skills they need. The usefulness of learning
pathways is threefold and users can:

a) Discover related courses in a subject matter of their interest,

b) Get access to a concrete educational route, which after explored can result into
developing an expertise

c) Use the learning path as a mean to get equipped with a new skill — specialization.

The following specializations have been developed as pathways through relevant content
presented in the individual courses. Each specialization requires that the participant works
through between three and five courses. The combination of courses has been selected to ensure
that participants can understand the bigger picture and not just a single component of open
science. For example, to earn the Open Peer Reviewer specialization, participants will not only
need to take this course so that they know what open peer review is but will also need to take
the Managing and sharing research data and Open source software and workflows courses so
that they understand the role both of these play in supporting validation and reproducibility.

FOSTER offers the following specializations:

e The reproducible research practitioner
e The responsible data sharer

e The open access author

e The open peer reviewer

e The open innovator

Figure 3 — Learning paths Specialisms dashboard

& Q O

The reproducible research practitioner

= The responsible data sharer z The open access author
The open peer reviewer The open innovator

The specializations are presented as stand-alone options via the FOSTER portal so that users can
choose to access the training content in a specific way in order to gain specialist badges. For more
information, please see the FOSTER Portal?.

For those working through the toolkit courses in a more random way, the system will track
progress and will automatically awarded a specialization if the user has completed the required
set of courses. For instance, if a participant has worked through the Managing and sharing
research data and Open source software and workflows courses out of interest, they will be
prompted to consider taking the Open peer review course so that they can earn the specialism
badge for the Open peer reviewer.

2 https://www.fosteropenscience.eu/learning-paths
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Figure 4 — Specialisms dashboard

Advancing Open Scholarship

@ @

The Open Peer Reviewer

The practice of peer review is
evolving to become more open. This
pathway will help you to understand
the move towards Open Peer Review
and equip you to be able to
participate - both as an author and as
areviewer.

Courses to be completed to eamn this
badge:

= Open peer review
= Open research data

* DS5Sand workflows

Progress

The Responsible Data Sharer
Sharing data is great but you need to
know what data you can share, with
whom you can share, when to share,
and how best to share. This pathway
will equip you with the knowledge
you need to make informed decisions
about sharing your data responsibly.

Courses to be completed to earn this
badge:

= What is open sdence?
= Open research data
* Data protection and ethics

*  Licensing

Progress

The Reproducible Researcher
Recent studies have revealed a
reprodudibility crisis for published
findings. This pathway will help you
to make sure that your published
findings can stand up to scrutiny and
serve as a solid foundation for others
o build upon.

Courses to be completed to eam this
badge:

= What is Open Science?
= Best practices

*  Open Access publishing
* Dpen research data

* 055 and workflows

Progress

The Open Innovator
The notion that innovation happens
within set boundaries is being
challenged. This pathway will provide
you with the skills you need to spot
opportunities and to build open
innovation aspects into your research.

Courses to be completed to earn this
badge:

* Openinnovation
* Open research data

= Licensing

Progress

The Open Access Author

There is more fo consider when
publishing for open access than simply
selecting a ‘green’ or ‘gold’ route. This
pathway will help you to look at
publishing in a@ more holistic way to
ensure  that your publications,
underlying data and software are
accessible and can be used to support
your findings.

Courses to be completed to eamn this
badge:

= What is open science?
= Open access publishing
= Open research data

= Licensing

Progress

For more information, see www.fosteropenscience.eu/learning-paths

3.2 Open Badges

Open badges provide visual symbols of accomplishments packed with verifiable data and
evidence that can be shared across the web. To incentivize researchers to spend time working
through the training content, participants will be awarded an open badge upon successful
completion of a quiz for each course undertaken. Upon successful completion of a set of defined
courses (learning pathways for the specialisms) the participant will receive a specialism badge. If
all specialisms are completed, the participant will be awarded an Open Science practitioner
badge.
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4| NEXT STEPS

OpenAlIRE will collect case studies from computing, engineering and other disciplines and will
launch new courses extending the current FOSTER reach (life sciences, social sciences and
humanities).

OpenAlIRE will also collaborate with the Community of Practice for training coordinators and
managers, launched by OpenAIRE with representatives of CESSDA, DARIAH, ELIXIR, EOSC-hub,
EOSCpilot, FREYA, GEANT, Parthenos and PRACE, on making OpenAlIRE training materials FAIR,
offer open badges, measure impact of training and build skills and competencies more
effectively.

And OpenAlIRE will keep monitoring the needs (e.g. via the helpdesk question) and will create
new guidelines, e.g. on how to make repositories FAIR, as planned in the “Report on Extend
helpdesk content” (OpenAlIRE deliverable 4.1).
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