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1 Executive Summary

The current document, titled ‘State of the art of Open and Responsible trainings' has
been developed within the PATTERN project, which receives funding from the
European Union’s Horizon Europe Research and Innovation Programme (grant

agreement No 101094416).
Our main objectives in this report are as follows:

e Mapping Open Science (OS) and Responsible Research and Innovation (RRI)
training opportunities for researchers at all stages of their careers, with a
focus on Europe;

e Identifying gaps and opportunities in OS and RRI skills training;

e Conveying current trends and insights into OS and RRI skills training in

Europe and beyond.

The PATTERN consortium includes partners from across Europe that possess
extensive expertise in the following eight Open RRI transferable skill areas: Open
Access; Findable, Accessible, Interoperable and Reusable (FAIR) Data Management;
Citizen Science; Research Integrity; Gender, non-discrimination and inclusion in
research; Dissemination and Exploitation of Results; Science Communication
(towards media and policy makers); and Management and Leadership. Through
collective knowledge gathering in the consortium, desk research, and a survey,
PATTERN has mapped over 500 training resources covering these eight areas.
Moreover, this work was complemented by three mutual learning events and
interviews to understand gaps, needs and opportunities, as well as current trends

and best practices in training.

The training resources span course-type activities, such as courses, workshops, and
e-learning, as well as static resources potentially useful in training, including guides,
reports, recordings of webinars, etc. Both in-person and online or blended formats,
and both informal and formal training, were mapped. We analysed the content
themes of all training and resources mapped to identify gaps and opportunities. A
subset of trainings and resources, around 250, that are digitally and freely available
were quality-assessed based on their relevance, accessibility, ease of implementation
and adaption, adequate structure and description of aims, goals and methods, and

clear language. We identified their strengths and weaknesses, along with gaps in

Funded by
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training addressed, to evaluate their suitability for reuse and the opportunities for

new training in the eight Open RRI themes.
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2 Introduction

The European Research Area (ERA) envisions a successful transition to a sustainable,
digital, and resilient Europe. Research and innovation in the European Union (EU)
are grounded in shared values and principles, encompassing pursuit of excellence,
value creation, ethics and the integrity of research and innovation, freedom of
scientific research, gender equality, equal opportunities and inclusiveness, free
circulation, coordination, coherence, commitment, global outreach, and societal
responsibility. One of the ERA's top priorities is to train researchers to actively
contribute to a closer relationship between science and society and enhance trust in
science. Simultaneously, it aims to equip them with the necessary skills for the
labour market, focusing on upskilling and reskilling through targeted training.' This
aligns with the Horizon Europe framework and the European Skills Agenda, which
recognise the significance of transferable skills in facilitating intersectoral mobility

and knowledge transfer.?

The overarching goal of the PATTERN project is to cultivate inclusive and sustainable
practices in Open Science (OS) and Responsible Research and Innovation (RRI),
through promoting researcher training in the relevant transferable skills. According
to the European Commission: ‘Responsible Research and Innovation (RRI) implies
that societal actors (researchers, citizens, policy makers, business, third sector
organisations, etc.) work together during the whole research and innovation process
in order to better align both the process and its outcomes with the values, needs
and expectations of society'® The key components are public engagement, gender
equality, social justice and inclusion, ethics and research integrity, science education,
open science, governance, and sustainability. RRI seamlessly integrates the
principle of openness in science, extending to research data, software, publications,
and research evaluation - as captured by the motto 'as open as possible, as closed as

necessary'.

1 European Commission, Directorate-General for Research and Innovation, lagher, R., Monachello, R, Warin, C., Science
with and for society in Horizon 2020 : achievements and recommmendations for Horizon Europe, Delaney, N.(editor),
Tornasi, Z.(editor), Publications Office, 2020; Proposal for a COUNCIL RECOMMENDATION on a Pact for Research and
Innovation in Europe https://data.europa.eu/doi/10.2777/32018; https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A32021H2122

2 Bologna Seminar on “Doctoral Programmes for the European Knowledge Society’
https://eua.eu/downloads/publications/salzburg%20recommendations%202005.pdf

3 European Commission (2018) The EU Framework Programme for Research and Innovation. Science with and for
Society.
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PATTERN has a focus on eight main transferable skills within the context of OS and
RRI. These eight skills comprise Open Access, FAIR data Management, Citizen
Science, Research Integrity, Gender, non-discrimination and inclusion in research,
Dissemination and Exploitation of Results, Science Communication (towards media
and policy makers), and Management and Leadership. At the core of PATTERN are
the mapping and quality assessment of state-of-the-art training opportunities for
researchers (Work Package 1, WP1), along with an analysis of policy at institutional,
national, and European levels (WP4). These aim to identify existing gaps and to
enhance capacity within the ERA to address societal challenges and foster a closer

dialogue between science, policy and society.

In this report, we present the outcomes of a comprehensive evaluation of existing
OS and RRI training activities, conducted in WP1. The report is structured in the
following way: Chapter 2 describes the methodology employed in the mapping and
guality assessment of the training resources; Chapter 3 presents our results for each
of the eight areas considered, as well as overarching training that cover several of
them; Chapter 4 outlines our main learnings and recommendations. The report is

complemented by several appendices to further document important aspects.

This evaluation serves a dual purpose: identifying the potential for new training
activities for researchers and providing a knowledge base for the subsequent
development, implementation, and evaluation of training modules in WPs 2-3. Thus,
through our thorough assessment, PATTERN endeavours to contribute meaningfully

to enhancing research and innovation practices within the ERA.

2.1 Background to PATTERN's 8 themes

PATTERN's eight themes are essential to promote the agenda of OS and RRI. They
equip researchers and their organisations with know-how to make research more
open, collaborative, and reproducible, whilst also aligned with ethical principles and
seizing opportunities to address societal concerns. Moreover, as recognised in the
Salzburg Il Recommendations, many of these transferable skills prepare researchers
for careers beyond academia or at the interface between academia and societal
actors.* Here, we provide a short introduction to the broader context of each of

PATTERN's eight themes.

4 Salzburg Il Recommendations, European University Association ISBN: 9789078997221
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211 Open Access

Open Access (OA) pertains to the push to make academic information such as peer-
reviewed scientific publications and data (or as a minimum its metadata) accessible
to all. OA is fundamental in the context of OS and RRI, as publicly funded research
needs to be made available to the public on ethical grounds. Challenges include the
various routes to achieve OA and patchy adherence across research domains,

geography, mandates, and other factors.

OA has evolved through various public statements and initiatives, such as the
Budapest OA Initiative® and more recently, since 2021, Plan S® and its 10 principles’.
Plan S states that ‘all scholarly publications on the results from research funded by
public or private grants provided by national, regional, and international research
councils and funding bodies must be published in Open Access journals, on Open
Access platforms, or made immediately available through Open Access repositories
without embargo’. Many national funding bodies, the European Commission and
some charitable and international funders and research organisations already
endorsed Plan S (through cOAlition S)® but there is a need for more comprehensive
global coverage and the implementation of its principles is still incipient as it finds
strong opposition from some publishing companies. Training the various
stakeholders involved in research is crucial for raising awareness of the importance

of Open Access (OA) and enabling its concept.

5 https;//www.budapestopenaccessinitiative.org/read/

6 https://www.coalition-s.org/why-plan-s/

7 https://www.coalition-s.org/addendum-to-the-coalition-s-guidance-on-the-implementation-of-plan-s/principles-and-
implementation/

8 https://www.coalition-s.org/about/
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2.1.2 FAIR data and Research Data Management

In the contemporary era marked by an exponential increase in data, adhering to the
Findable, Accessible, Interoperable, and Reusable (FAIR) principles is an imperative (

FaR DATA TRivCIPLES

W D0 You "
i ovan/a311 OFI::N N X2QEUET /chc
AH, 7 l:.ra D
\ -
5 e RccessIBLE INTEROPERARLE @ |
TR K = REUSARLE

Figure 1). These principles, initially published in 2016, focus not only on human
readability but also, significantly, on machine usability. Interoperability is essential for
researchers to manage the vast volumes of data, build upon prior work, and
collaborate effectively. The principles highlight the importance of employing rich
metadata, globally unique identifiers, open protocols, FAIR vocabularies for
interoperability, and clear licences to enhance data reusability (see Wilkinson et al.

2016 for the full list of principles).®

TA TRINCIPLES
FaR DATA HoW D0 You e

oren A X2qQ FILE? dj
)\
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Figure 1: FAIR data principles, FOSTER (CCO licence) '°

9 Wilkinson, M.D. et al. (2016) The FAIR Guiding Principles for scientific data management and stewardship’, Scientific

Data, 3(1), p. 160018. https://doi.org/10.1038/sdata.2016.18.
10 https://www.fosteropenscience.eu/learning/assessing-the-fairness-of-data/#/id/5c52e8cf0d3def29462d8cb5
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While the FAIR principles have gained broad acceptance, their full implementation
is still in progress and many researchers are not yet aware of them." The European
Commission recognises their significance in the 'Open Innovation, Open Science
and Open to the World' vision, emphasising that 'open' and 'FAIR' are not
synonymous. In Horizon Europe, there is a strong emphasis on maximising the
‘FAIRNness’ of research data, with the FAIR principles constituting one of the six

guiding principles of the European Open Science Cloud (EOSC)."?

For researchers, acquiring knowledge about FAIR research data management
(RDM) is essential. This requirement stems not only from top-down mandates by
entities like the European Commission but, more significantly, from the growing
recognition among researchers that applying the FAIR principles contributes to
'responsible,' transparent, and accessible research practices. It is worth mentioning
that the CARE Principles for Indigenous Data Governance complement the existing
FAIR principles and acknowledge that FAIR may create tensions for Indigenous
peoples, thus ‘encouraging open and other data movements to consider both

people and purpose in their advocacy and pursuits'.”

2.1.3 Citizen Science

Citizen Science has gained significant traction in recent years as a promising
approach within the context of OS and RRI'4, even though the practice of involving
the public in research can be traced to the mid-19* century. Recognised in EU's
Open Science Policy as one of the eight pillars of OS®, Citizen Science aligns well
with the RRI principles of transparency, inclusivity and addressing ethical, societal,
and environmental challenges. Engaging the public in the scientific process not only
contributes to research outcomes but also to the process of democratising science,
increasing scientific literacy, and forging stronger bridges between science and

society.

Training researchers in Citizen Science is crucial to ensure successful research

projects involving the public. Citizen Science requires researchers (or research

11 European Data Landscape, 2022, doi 10.2777/3648
12 EOSC Association (2022) ‘Strategic Research and Innovation Agenda (SRIA) of the European Open Science Cloud
(EOSC), Version 1.1,1 November 2022. Available at: https://eosc.eu/sria-mar.

3 httpsy//www.gida-global.org/care

14 Smallman, M. (2018). Citizen Science and Responsible Research and Innovation. In Hecker, S. et al. (eds.), Citizen
Science: Innovation in Open Science, Society and Policy, pp. 241-253. UCL Press.

'5 httpsy/research-and-innovation.ec.europa.eu/strategy/strategy-2020-2024/our-digital-future/open-science_en
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support staff) to have a wide skillset including skills in participatory methodologies,
data management, communication, engagement and training, volunteer
management, and ethics, to name but a few. Many training materials are available
out there covering some of these aspects and more. To ensure efficient uptake of
learnings and impactful implementation of Citizen Science research projects,
training needs to be designed and implemented with the cultural, institutional and
research-field contexts in mind, while also addressing multi- and inter-disciplinary

aspects.

2.1.4 Research Integrity

Every research performing organisation should offer training in research ethics and
integrity (REI). While research ethics is often related to research outputs, research
integrity relates to the adherence of ethical principles and professional standards by
researchers. REI training promotes high-quality research and compliance with high
standards of ethics, integrity, and compliance, thus cultivating a better and more
responsible research environment.' This multifaceted domain encompasses not
only moral, ethical, and legal considerations but also addresses cultural, gender,

inclusion, and equity issues.

As a result, REI training programmes are highly diverse, covering a range of topics
such as policies on data management, open access, supervision and mentoring,
authorship, and the handling of alleged cases of research misconduct, among
others. The specific content and emphasis within the training may vary depending
on the organisational size, capacity and resources, main goals, strategic
developments, and the existing legal and administrative framework. The
overarching goal is to tailor the training to the unique context of each research
entity, fostering a comprehensive understanding of Research Integrity across

various dimensions.

2.1.5 Gender, non-discrimination and inclusion in research

The Horizon Europe approach to gender equality and diversity in research and
innovation institutions focuses on the interlocking systems of power between
gender and other social categories and identities such as ethnicity and race

(including migrants and refugees), social class and wealth, gender identity and

16 EARMA: Stefanie van der Burght, Jonas Akerman, Eva Casamitjana, Karim Mahmoud, Borana Taraj, Nik Cleasen,
‘Guidance for implementation of ethics and integrity training’ (2020).
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sexual orientation (LGBTI+ issues), neurodiversity, and disability. This is known as an
‘intersectional’ approach and helps to better address the multiple and interacting

factors of inequality experienced by research and innovation actors.

For instance, the Academic Wheel of Privilege, introduced by the Framework for
Open and Reproducible Research Training (FORRT)Y, includes in its intersectional
approach: 'demographic characteristics’, such as gender identity and ethnicity or
race; 'experiences and circumstances’, like citizenship status and childhood
household stability; and 'career characteristics’, such as the level of education and
the type of institution individuals are affiliated with. This framework has been initially
used to respond to the need for a social justice-based method of determining

authorship status.”®

The related activities involve two main aspects. One involves advancing gender
research by integrating gender (and other social or relevant categories)
considerations into broader research efforts, to develop a broader understanding of
gender equality and intersections with other inequalities. The other involves
incentives to promote the adoption of gender equality plans, diversity initiatives, and
strategies for non-discrimination and inclusion, through comprehensive approaches
that drive institutional change. Both aspects are needed to ensure equal

representation in research and equal access to research outcomes.

To empower RRI, knowledge pertaining to gender, non-discrimination and inclusion
should be incorporated into researcher’s education, research projects, and overall

working environment.

2.1.6 Dissemination and Exploitation of Results

The significance of robust training programs for the dissemination and exploitation
of research outcomes cannot be overstated. It provides researchers with better
communication skills to engage with the scientific coommunity and the public,
preparing them for communicating their results through presentations or posters,

scientific papers, or public speaking.

17 inspired by the Wheel of Power of Sisneros, J., Stakeman, C., Joyner, M. C.,Schmitz, C. L.(2008). Critical Multicultural
Social Work. United States: Oxford University Press. 136 p.

8 Elsherif, M. M., Middleton, S. L, Phan, 3. M., Azevedo, F., Iley, B. J., Grose-Hodge, M., ... Dokovova, M. (2022, June 20).
Bridging Neurodiversity and Open Scholarship: How Shared Values Can Guide Best Practices for Research Integrity,
Social Justice, and Principled Education. https://doi.org/10.31222/osf.io/k7a9p.
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It also empowers researchers to contribute to groundbreaking solutions, real-world
applications, and a vibrant and impactful research ecosystem, as well as providing

career opportunities.

As stated by Scherer et al. (2022, p. 7): ‘excellent science needs effective
communication and dissemination. Bringing research and its outcomes to the
attention of non-scientific audiences, scientific peers, potential business partners or
policy makers fosters collaboration and innovation. Strategic communication and
dissemination will help explain the wider societal relevance of science, build
support for future research and innovation funding, ensure uptake of results within
the scientific community, and open up potential business opportunities for novel

products or services'."”

2.1.7 Science Communication (towards media and policy makers)

Within the RRI framework, Science Communication plays a pivotal role in
connecting researchers and society. Faced with contemporary challenges and the
relationship between Science, Technology and Society, Science Communication
proposes new forms of discourse on how scientific knowledge is produced, focusing
not only on findings but on methodologies, implications and conveying their

uncertainty.

Training in Science Communication should be included in the career path of all
researchers. In the later stages of their careers, researchers will have increased
opportunities to engage in dialogue with the media and policymakers. This dialogue
should not only present data and research results but also put forward ideas and
proposals. The goal is to comprehend the reasoning and priorities of the media and

policymakers.

2.1.8 Management and Leadership

Researcher’s career progression requires proficient management and leadership
skills to navigate projects, foster cross-disciplinary collaborations, and guide and

motivate teams towards collective goals.

° European Commission, European Innovation Council and SMEs Executive Agency, Scherer, J., Weber, S., Alveen, P. et
al., European IP Helpdesk — Successful valorisation of knowledge and research results in Horizon Europe — Boosting the
impact of your project through effective communication, dissemination and exploitation, Publications Office of the

European Union, 2022.
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Researchers are directly involved in managing colleagues at various career stages,
and therefore need to cultivate skills in interpersonal communication, conflict
resolution, emotional intelligence, care of others, and team dynamics.
Simultaneously, with the expanding boundaries of research, researchers face new
challenges in the business environment. Utilising their leadership skills becomes
crucial in navigating funding intricacies, fostering strategic partnerships, and

effectively communicating research outcomes.

Increasing the opportunities for management and leadership training for
researchers and the broader academic community has a transformative impact, not
only on individual careers but also on academic institutions as hubs of innovation

and excellence.
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3 Methodology

In analysing current OS and RRI training programmes and resources, we utilised
diverse methods such as desk research, data sprints, a survey, interviews, and

mutual learning events, followed by quality assessment (Figure 2).

T1.1 Mapping and analysis of training activities (desk

research, data sprints, survey, interviews) T1.3 Quality assessment

of existing
T1.2 Mutual Learning events about existing and learning opportunities
emerging practices
MLE1 MLE2 MLE3
January 2023 August 2023 December 2023

»

Figure 2. Schematic diagram of tasks and methods in PATTERN WPT and respective timeline.
31 Mapping

The consortium first established common definitions for the RRI skills (see Appendix

I: Agreed definitions relevant to Responsible Research and Innovation).

PATTERN partners possess extensive professional networks and comprehensive
knowledge of various European Union-funded projects related to training in OS and
RRI. The compilation of training resources drew upon the collective expertise of the
entire consortium (Table 1), with direct involvement from AU (as the lead partner on
WP1), ESF, SISSA, LPI, OpenAIRE, EARMA, UniSR, DANS, RBI, SciLink, and UMinho.
PATTERN partners actively sought resources through desk research and their
information channels. Five collaborative 1-hour data sprints took place to collect data
in an Excel document. Partners added information and completed the required

metadata until the end of August 2023.
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Transferable skill in Open and Responsible | PATTERN thematic lead
Research and Innovation

Open Access OpenAIlRE

FAIR Data Management DANS, OpenAIRE
Citizen Science AU, LPI

Research Integrity EARMA, UniSR, AU
Gender, non-discrimination and inclusion ESF, UniSR
Dissemination and Exploitation of Results* APRE, LOBA
Science Communication (towards media SISSA, AU

and policy makers)

Leadership and Management SciLink, UniSR
General training in Open Science and RRI UMinho

Table 1. PATTERN thematic leaders in the transferable skills mapped

Partners oversaw the collection of training materials in their respective area of expertise, making sure the
resources collected were comprehensive and the metadata were provided.

*Dissemination of Results was overseen by SISSA; RBI was responsible for Collections, Catalogues and
Platforms.

3.1.1 Metadata and controlled vocabularies

Metadata refers to descriptive information about the mapped training resources.
We followed the Research Data Alliance (RDA) recommendations on minimal
metadata for learning resources, with some adjustments.?® Metadata included title,
most recent version date, author(s), language, keywords, URL, licence, access rights
(rather than access cost), learning resource type, learning outcomes, target group,
and expertise level (Table 2). Additional metadata included: organisation/provider,
content description, content themes (skills trained)/curriculum, duration, training
mode, and learner assessment, as inspired by the EU-funded TIME4CS? deliverable
on training resources.”? Moreover, additional languages, connection to EU projects,
scientific domain of training, predominant content resource type, and provision of a

gualification were added to the metadata.

The ‘learning outcomes’ metadata was noted when provided in the resource or
easily obtained from the description of the resource or its quick examination.
Although learning objectives and learning outcomes are not necessarily the same,

for practical purposes, they have been treated as interchangeable.

Type of information Metadata Part of RDA minimal metadata
set (Y/additional)
General information Title Y

20 Hoebelheinrich, N., Biernacka, K., Brazas, M., Castro, L. J,, Fiore, N., Hellstrom, M., Lazzeri, E., Leenarts, E., Lavanchy, P. M.,
Newbold, E., Nurnberger, A. L, Plomp, E., Vaira, L., Gelder, C. V., & Whyte, A. (2022). Recommendations for a minimal
metadata set to aid harmonised discovery of learning resources. Research Data

Alliance. https://doi.org/10.15497/RDA00073

21 https://www.time4cs.eu

22 D4.2: Second version of the Description of TIME4CS training programmes https://zenodo.org/records/7560973
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Type of information

Metadata Part of RDA minimal metadata
set (Y/additional)

Most recent version and Y

date

Author Y

Organisation/Provider

Additional (TIME4CS: Publisher)

URL to resource

Y

Content information

Language Y

Other languages Additional

EU project (if relevant) Additional
Access information Bleelicos : Y

Access Rights* Y

Scientific domain* Additional

Content description

Additional (TIME4CS)

Content themes (skills
trained)/curriculum

Additional (TIME4CS)

Keywords Y
Target group (audience)* Y
Expertise level* Y
Duration Additional (TIME4CS)
Learning Resource Type* Y
(predominant)
Learning information Learning outcomes Y
Training Mode* Additional (TIME4CS: Training
format)
Content resource Type Additional
Learner Assessment* Additional (TIME4CS)
Qualification* Additional

Table 2. Metadata recorded for the training resources identified.

PATTERN metadata fulfil the minimal metadata for learning resources recommended by the RDA.
Additional metadata were included, taking inspiration from recent projects and current trends.
*Controlled vocabularies were used for these metadata

To facilitate standardisation and machine readability, controlled vocabularies were

used when possible, and existing vocabularies reused when available. This was the

case for (primary) Language, Licence, Access rights, Scientific domain, Target group

(audience), Expertise level, Learning resource type, Training mode, Learner

assessment and Qualification (see Appendix |I: Controlled vocabularies used in

training metadata).

3.1.2

Content theme descriptors

The identified training resources cover various aspects of Open Science and RRI. To

facilitate analysis and identify gaps, a controlled vocabulary (content theme

descriptors for each thematic area) was employed to categorise the topics

addressed in the training resources (Table 3). These descriptors outline the skills,

capacities trained, or curriculum and were provided by the PATTERN thematic

leaders (Table 1). PATTERN adopted the Citizen Science content themes from the
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TIME4CS project. For Research Integrity, the content themes were predominantly

derived from the main areas outlined in the European Code of Conduct for Research

Integrity and the SOPs4RI project's Research Integrity taxonomy.

RRI training area

Content theme vocabulary

Open Access

Open Access, Funder requirements, Rights Retention
Strategy, Repository, Copyrights, Publishing lifecycle,
Preprint servers, Scholarly publishing, Predatory publishing,
Research evaluation

FAIR data
Management and
Research Data
Management (RDM)

FAIR, data management, sharing data, reusing data, data
archiving, data discovery, quality assessment, ethics, open
data, Open Access, Open Science

Citizen Science

Best practices, Co-creation, Communication, Citizen Science
stories, Data quality and standards, Empowerment,
Engagement, Evaluation of Citizen Science, Event planning,
Funding, Impact, Introduction to Citizen Science, Link with
formal education, Project management, Project sustainability,
Reflections on science, Regulations and ethics, Research
design and methods, Institutional change

Research Integrity

Research Integrity, Research ethics,

Responsible research and good scientific practice, Ethical
review, Biomedical Ethics, Informed consent, Privacy and
confidentiality, Data practices and management, Intellectual
property rights and authorship, Declaration of interests,
Research misconduct and questionable research practices,
Governance, Vulnerable participants, Moral-compass: values-
based trainings, Research collaborations, Research
environment, Publication and communication, Open Science,
Supervision and mentoring

Gender, non-
discrimination and
inclusion in research

Gender equality, diversity, intersectionality, inclusion, gender
equality plan, gender budgeting, gender-based violence,
gender dimension, gender sensitive research

Dissemination and
Exploitation of Results

Communication and dissemination plans, Public Speaking,
Tools for Presentation, Scientific and Technical Writing,
Social Media & Digital Communication, Multimedia, Team
creation, Proof-of-Concept experiments, Technology transfer;
Market analysis, Business plans, Business/Go-to-market,
Strategy, Industry collaborations, Intellectual property,
Copyright, Regulatory Affairs, Investments and funding,
Entrepreneurship, Social and economic impact

Science
Communication
(towards media and
policy makers)

Science Communication Theory, Media training, Science
Policy, Institutional Communication & Public Relations, Risk
Communication, Science Journalism, Publishing, Event
Organisation, Science Museums & Science Centres, Social
Media & Digital Communication, Multimedia, Communication
with Policy Makers, Health Communication, Environmental
Communication, Communicating Al

Leadership and
Management

Team development, Conflict resolution,
Coaching/Supporting and Leading Change,

Managing Performance, Leadership,

Communication styles and strategies, Problem solving,
Recruitment, Empowerment, Project management,
Resources management, Project sustainability,

Cope with pressure, Self-organisation, Strategic thinking,
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RRI training area Content theme vocabulary

Promote inclusion and diversity, Build mentor-mentee
relationships, networking/career development

Open Data, Open Software/Open Source, Open Access, Open
Notebooks, Open Peer Review, Open educational resources,
Open methodology, Open reproducible research, Open

Open science Science definition, Open Science evaluation, Open Science
guidelines, Open Science policies, Open Science tools, Open
Science projects, Citizen Science, IPR and legal skills, train the
trainer, Research Integrity and OS

Open Access; FAIR data; Open Science; RDM; Citizen Science;
Dissemination; Exploitation; Research Integrity; Science
Communication and Public Engagement; Management and
Leadership; gender; Diversity and Inclusion; implementing
RRI; Governance; organisational support for OS;
Reproducibility in Research

Open Access; FAIR data; Open Science; RDM; Citizen Science;
Collections, Dissemination & Exploitation; Research Integrity; Science
catalogues, platforms | Communication; Management and Leadership; Policy;
Research evaluation

General RRI training

Table 3. Content theme vocabulary per training area.
In some instances, e.g., Citizen Science, content themes were reused from previous EU projects.

3.2 Survey

Aarhus University conducted a survey using SurveyXact by Rambol to expand data
collection to stakeholder communities and gain additional insights into training
needs and valued aspects in training. The anonymous online survey comprised 14
guestions and was preceded by a consent statement (see Appendix Ill: Survey
guestionnaire). Before distribution, the survey was reviewed by the project partners
and received clearance from the Research Ethics Committee at Aarhus University

(approval no. 2023-001).

The survey was distributed between March and April 2023, and the results were
gathered at the beginning of June 2023 to allow for any late responses. All PATTERN
partners engaged in distributing the survey through their extended networks and
encouraged further distribution of the survey (see Appendix IV: Primary contacts for

distribution of survey).

3.3 Interviews

The purpose of the interviews was to gather insights from key opinion leaders,
scholars, and trainers in fields of relevance to OS and RRI, focusing on the training of
researchers. Additionally, the goal was to collect examples of good practice and gain
a better understanding of the parameters that contribute to high-quality and

impactful training. The interviewees were suggested by the consortium partners
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and informed consent was obtained before the interviews (see Appendix V:

Informed Consent for Interviews). The PATTERN thematic areas covered in the

interviews were Open Access, FAIR data and Research Data Management, Gender,

non-discrimination and inclusion in research, Research Integrity, Science

Communication (towards media and policy makers) and Open and Responsible

Science in general (Table 4).

AU and SISSA conducted the interviews through over MS Teams or Zoom, except for

one interview which was conducted in-person. The semi-structured interviews

lasted between 30 and 45 minutes and followed, with some flexibility, an interview

guide previously agreed between AU and SISSA (see Appendix VI: Interview guide).

At the start of the interview, the interviewees were asked to confirm their consent to

the recording for internal purposes and analysis.

Publishing and
Academic Resources
Coalition (USA)

2023-04-4/ 30
min

No. of Role/Organisation Interview date/ | PATTERN area discussed
Interviewee(s) duration
2 SPARC, Scholarly Open Access, Open

Science and responsible
research in general

Research Integrity
scholar/ KU Leuven

2023-05-16/30
min

Research Integrity

Diversity and Inclusion
author and trainer/
Copenhagen Business
school

2023-05-26/30
min

Gender, non-
discrimination and
inclusion in research

Science and technology
communication &
Digital Culture scholar/
University of Vienna

2023-05-29/46
min (in person)

Science Communication
(towards media and
Policy makers)

Philosophy of language
and semantics
scholar/UniSR

2023-05-30/35
min

Gender, non-
discrimination, and
inclusion; Science
Communication

Science
Communication/
UWE Bristol

2023-06-01/32
min

Science Communication
(towards media and
Policy makers)

Social epistemology of
science scholar/UniSR

2023-06-01/37
min

Science Communication
(towards media and
Policy makers)

Communication scholar
and trainer

2023-06-16/45
min

1 Science 2023-06-12/40 Science Communication
Communication min (towards media and
scholar/ Policy makers)

Cornell University
1 Science Science Communication

(towards media and
Policy makers)

RDM/DANS

2023-06-21/32
min

FAIR data and RDM
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No. of
Interviewee(s)

Role/Organisation

Interview date/
duration

PATTERN area discussed

]

Coordinator/Elixir
Europe

2023-08-24/30
min

Training of researchers
including RDM/quality of
training

Table 4. Details of interviews conducted.

3.3.1 Transcripts and Summaries

Transcripts of the interviews were automatically generated by MS Teams. For the

interviews conducted on Zoom, the audio file was imported into https://otter.ai/ for

transcription. The interviewer used the transcripts along with any notes taken during

the interviews, to create summaries of the interviews. These highlighted the main

points made and the information obtained and were shared internally with the

consortium. Transcripts were also used to extract quotes and corrected by

consulting the recordings when needed.

3.4 Mutual Learning Events (MLE)

Three Mutual Learning Events (MLE) were conducted and facilitated by ZSI to

identify existing practices of open and responsible trainings, understand current

trends in different modes of learning and for different target groups, and reach

experts and participants on a global scale, including widening countries. These

activities supported the mapping and analysis carried out, in addition to forming the

basis for the quality assessment of trainings, together with the mapping.

Each mutual learning event followed a specific methodology tailored to its

respective goal and audience and builds upon the previous one (Figure 3).

Funded by
the European Union

D1.1

28 of 154


https://otter.ai/

PAITERN.

Empowerin, 'g Open and Responsible
Research and Innovation

MLE process r

= MLE1 Identify existing and emerging practices
* MLE2 Understand current trends in face-to-face, online and asynchronous learning

= MLE3 Creating a global ressource

Beyond EU context
Associated countries,
widening countries

Figure 3: Schematic diagram of the MLEs conducted in T1.2 to support the mapping and
quality assessment of training, as well as the identification of emergent practices.

3.4.1 First MLE, 27" of February 2023

The focus of the first MLE was to uncover existing practices and supplementing
mapping activities by leveraging the expertise within the whole consortium. Thus,
only PATTERN project partners were invited, resulting in 29 participants. The MLE
incorporated various exercises. Initially, four thematic leaders within PATTERN
presented case studies of training activities or resources within their respective
fields. Small group discussions ensued, aiming to extract requirements, key
considerations, and the pros and cons of each case study. The thematic leaders were
strategically chosen to address information gaps in the mapping exercise, and
represented the fields of Gender, non-discrimination and inclusion in research;
Research Integrity; Open Access and FAIR Data Management; and Dissemination

and Exploitation of Results.

Participant inputs and discussion points were captured using Miro boards.
Subsequently, a group exercise involved small groups discussing quality criteria for
the assessment in T1.3 (quality analysis of training programmes and resources) and
the development of training modules in WP2. The MLE finished with a data sprint

with the entire consortium.
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3.4.2 Second MLE, 27th of April 2023

The objective of the second MLE was to engage experts in a dialogue about ongoing
activities and emerging trends in open science training. The goal was to explore
both successful aspects and challenges while generating innovative training
concepts. The MLE drew participation from 24 individuals, with approximately 53%
being PATTERN project partners and the remaining 47% external experts. External
contributors included institutions like the Aalborg University, University of West
England, University of Deusto, TU Dublin, as well as adult training entities such as IS

Global, LOPE, and CRG.

The event started with icebreaker activities, fostering participant interaction, and
involving the selection and discussion of images representing successful open
science training attributes. Subsequently, a 'brain walk' session enabled participants
to share individual reflections on an online whiteboard, covering five key topics:
technological trends (online, face-to-face, asynchronous formats); pedagogical
trends for early career researchers; pedagogical trends for late-career researchers;

learning outcomes; and sustainability and impact.

To finish, participants engaged in small group discussions, delving deeply into one of
the five topics. They covered success factors, challenges, needs, aspirations and
requirements, and recommendations, providing a comprehensive exploration of the

landscape of open science training.

3.4.3 Third MLE, 4™ of July 2023

The focus of the third MLE was to deliberate on the outcomes and
recommendations from the second MLE, encompassing key trends and insights,
with the participation of global experts. A total of 35 attendees, representing diverse
countries including Israel, Jordan, Brazil, and widening countries like Croatia,
Estonia, Greece, Lithuania, Portugal, and Romania, took part in the event. While 24
external experts registered for the event, a number of them did not attend on the

day.

The event unfolded in several parts. Initially, facilitators from ZSI presented the
primary findings from the second MLE. Subsequently, a world café format was
employed, wherein various topics were established, and participants chose a topic to
discuss in groups before rotating to another topic for further discussion with

different participants. Given the online setting, breakout rooms were designated for
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each of the five topics explored in MLE 2, with three rounds allowing each
participant to engage in discussions on three of the five topics. Finally, rapporteurs

presented the key findings for each topic to the entire audience.

3.5 Quality analysis of the training programmes and resources

Quality analysis has evaluated the information gathered from preceding project
tasks, including the mapping, survey, interviews, and mutual learning events. This
integrated knowledge forms the basis for informing upcoming training activities.
Our focus was on identifying training programmes and resources that aligned with
established quality criteria detailed below and singling out those most suitable for
reuse. Additionally, we sought to identify gaps and potential for new learning
opportunities, providing actionable recommendations for the long-term quality

assurance and sustainability of training materials and activities.

3.5.1 Quality criteria

We adopted the quality criteria from the EU-Citizen.Science? project, a SwafS
project (Science with and for Society, Horizon 2020) that developed a training
platform for Citizen Science, as well as training. These criteria are currently utilised in
the European Citizen Science project (ECS) which continues to maintain the eu-

citizen.science platform and, therefore, ensure the comypatibility of PATTERN outputs

with the effort in ECS. Initial criteria, considered during the mapping task, included
the relevance of the content to the PATTERN thematic areas and an appropriate set
of descriptive metadata (see 3.1.1). Subsequent criteria covered five key quality
aspects from the eu-citizen.science platform, rated on a scale of 1to 5 (1 being very
poor, 2 poor, 3 acceptable, 4 good, and 5 very good)?* resource accessibility (easy
user entry); readability and legibility; clear statements of the aims, goals and
methods; ease of implementation and adaptation; and image and audio quality of
the object under consideration. Additional criteria included any prior evaluation of
the training resource in terms of content, methods and/or results obtained, as well
as the potential or actual impact of the resource on science, policy, or society (Fraisl

et al, 2020).2°

23 https;//eu-citizen.science

24 There was also an option for ‘I don't know’
25 Fraisl D., Hager G. & See L. (2020) Framework Report Describing Criteria and Rationale for Sharing and Selecting State
of the art Citizen Science Resources https://zenodo.org/record/3716236#.ZKvIc3ZBw2w
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3.5.2 Quality assessment process

For the quality assessment, we selectively chose digital resources with free and
relatively straightforward access, suitable for the PATTERN target audience, namely
researchers. Resources specifically tailored for secondary school teachers, librarians,

or those for the general public deemed too basic were excluded.

We assigned scores to the resources based on the outlined quality criteria presented
above (see 3.5.1), followed by an analysis of strengths, weaknesses, and opportunities
which also considered interactivity, knowledge exchange opportunities, coverage of
important topics for specific audiences and levels of expertise, and the addressing of
known gaps. These additional considerations were agreed in consortium level
discussions about quality criteria (first MLE). The analysis was performed for each of
the PATTERN themes, as well as for the general training on OS and RRI. Table 5
outlines the PATTERN partners involved in quality assessment and the respective

training resources evaluated.

Transferable skill | PATTERN partner | No of people Number of

area responsible involved resources
assessed

Open Access UMinho 2 23

FAIR data DANS 2 48

Management and

RDM

Citizen Science AU 1 55

Research Integrity | UMinho 2 21

Gender, non- ZSl| 2 31

discrimination and

inclusion in

research

Dissemination and | SISSA/AU/APRE A 1

Exploitation of

Results

Science SISSA 2 10

Communication

(towards media

and policy makers)

Management and | UniSR 2 10

Leadership

Open Science and | DANS 2 31(0S); 17 (RRI)

RRI

Table 5. Operational details of the quality assessment task.
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4 Results and analysis

In this section we present our findings across the three tasks of the first work
package of PATTERN. Namely: T1.1 Mapping and analysis of training activities,
modules, models of training and platforms — involving mapping (section 4.1), a survey
(section 4.2), and interviews (section 4.3); Task 1.2 Mutual Learning events to identify
existing and emerging practices (section 4.4); and Task 1.3. Quality assessment of

existing learning opportunities (section 4.5).

41 Mapping

Here, we present the results of the mapping exercise, already incorporating
information on training activities and resources crowdsourced through the survey. A

worksheet containing the mapped resources will be available on Zenodo.?®

PATTERN mapped more than five hundred training resources (571), with the
following breakdown (Figure 4): Open Access (34), FAIR and RDM (62), Citizen
Science (109), Research Integrity (32), Gender, non-discrimination and inclusion in
research (64), Dissemination and Exploitation of Results (35), Science
Communication (towards media and policy makers) (114), Management and
Leadership (47), General RRI and Open Science (66), Collections, Catalogues and
Platforms (19). Eleven records were common to Science Communication (towards
media and policy makers) and Dissemination and Exploitation of Results. As Figure 5
shows, most of the resources collected were in English, reflecting its status as the
global common language and the language of many projects that developed

training resources, including that of the PATTERN project.

Nevertheless, the mapping also includes some of the languages spoken by
consortium members, such as Italian, German, French, Spanish, Croatian,
Portuguese, Finnish, Greek, Dutch, Hungarian, etc. It is worth noting that we refer to
primary language here, and due to time constraints, no separate records were
entered in the worksheet for translated materials, but this information was noted

down.

2 https://zenodo.org/communities/pattern?g=_&l=list&p=1&s=10&sort=newest
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Number of training resources per RRI area
Sci Com (Media & Policy) [ 1
citizen Science r 109
Gender, non-discrim. & Inc. t 64
FAIR and ROM  [Q = 62
0S & RRI r 66
. 47
Managem)/Leadership [
Dissemin/Exploitation r 3p
Open Access [ 31
. 32
Research Integrity r
Collections Catalogues Platforms 12
0 20 40 60 80 100 120
 Total resources M Non-course training material, including webinars M Course, E-learning module, workshop

Figure 4: Number of training resources collected by PATTERN in the 8 RRI areas it covers.

The numbers in grey refer to the total number of resources in each area, comprising both
courses and non-course training such as static materials, webinars/recordings of lectures.
PATTERN mapped both courses, e-learning modules (e.g. Mooc), workshops and non-course
training materials. The methodology consisted of joint exercise of desk research, knowledge
gathering by project partners, plus a survey to reach out to communities. Partners involved in
TI.1: AU, ESF, SISSA, LPI, OpenAIRE, EARMA, UniSR, DANS, RBI, SciLink, UMinho.

Primary language of the resources mapped

e | 461
Italian - 29
German 22
French mm 17
Croatian W 2
Spanish m 6
Portuguese 1 a
Finnish 1 4
Greek 1 3
Dutch 1 2
Hungarian 1 2
Swedish | 1
Norwegian | 1
Slovak | 1

0 50 100 150 200 250 300 350 400 450 500

Figure 5: Primary language of the resources collected by PATTERN.
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4.1.1 Open Access
e Training resources mapped

Sixteen training resources and eighteen non-course resources were identified (Table
6). These resources cover various delivery methods, except for blended learning. The
majority (28) are designed for beginners, while only a few (three) cater to
intermediate levels. None are available for advanced levels, although a few cover all
levels (three). In terms of target audiences, there is a notable focus on 'all audiences'
(14) or 'all researchers/academics' (eight). More specific targets include 'students'

(four) and 'doctoral/PhD students' (five), with two resources intended for trainers.

There is a noticeable bias towards generic content (28), with only a few exceptions
for social sciences (two) and medical sciences (one). English is the dominant
language (28), but there are a few exceptions, with resources available in French

(three), Croatian (two), and ltalian (one).

Most (20) of the identified resources presented learning outcomes, while a
significant number (14) did not. Furthermore, the majority (24) did not offer any form
of qualification. The prevalent type of qualification noted was the awarding of
badges (seven), and one resource contributing to the European Credit Transfer and

Accumulation System (ECTS).

Characteristic

Open Access - Training
resources

Open Access - Non-
Course Materials

Number of training activities (e-learning, courses, workshops)

Online 10
Blended (0]
INn-person 6

Number of non-course resources (static resources, webinars)

Static resource 9
Webinar/lecture 9
Expertise level

Beginner 4 4
Intermediate 2 I
Advanced (0] (0]
All o 3
Main audience

All audiences 10 4
All researchers / academics 1 7
Students 3 n
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Characteristic Open Access - Training Open Access - Non-
resources Course Materials
Doctoral/PhD students 2 3
Postdoctoral researchers (0]
General public (0] (o)
Research support (0] (0]
Trainers/ teachers/ lecturers (o] 2
Other (0] (0]
Learning outcomes
Stated/implied in description 12 8
Scientific domain
Generic 13 15
Natural Sciences (0] (0]
Engineering & Technology (0] (o)
Medical & Health Sciences 1 (0]
Agricultural Sciences (0] (0]
Social Sciences 2 (0]
Humanities (0] (0]
Primary language
English 12 6
Others Croatian T; French 3 Italian 1
Qualification
Badge 7 o
Certification (0] (0]
)Accreditation o o
ECTS 1 o
Other (0] (0]
None /unknown 8 16

Table 6. Characteristics of the mapped Open Access resources.

e Content themes of training available and any gaps

The range of topics covered by Open Access learning resources is fairly extensive.
Ten content themes were identified (Table 7), with ‘Open Access' itself receiving the
highest count (28). Followed by ‘scholarly publishing’ (nine), ‘publishing lifecycle’
(six), and ‘rights retention strategy’ (six). ‘Copyright’ (five) and ‘preprint servers’ (five)
demonstrated comparable levels of coverage. However, some themes were notably
underrepresented, including ‘predatory publishing’ (four), repositories (two), and

‘funder requirements’ (one).
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These findings suggest discernible gaps, particularly in the last three themes
mentioned. Funder requirements emerged as a potential area for further
development. Additional topics of significance that would benefit from more in-
depth exploration include addressing specific OA routes such as gold, diamond, etc,,
as well as regional and EU-funded programmes. Plan S is also fundamental to the

current state-of-the-art and needs explicit attention.

Content themes Number of training resources

Open Access 28

Funder requirements

Rights retention strategy

Repository

Copyright

Publishing lifecycle

Preprint servers

Scholarly publishing

Predatory publishing

O N O 1] 0] 1| N| 0| —

Research evaluation

Table 7. Content themes in Open Access training and number of mapped training resources
which include them.

The coverage of training and learning resources presented here is relatively limited.
Indeed, numerous sources of information that are not traditionally classified as
‘training’ may have been omitted. These sources could be further investigated to
assess their suitability (as will be discussed in 4.5.3.1). Despite their broader scope,
these guides serve as a valuable forum for community engagement, benefiting OS
and RRI.

4.1.2 FAIR data and Research Data Management

e Training resources mapped
Table 8 summarises the findings. By chance, an equal number of resources was
collected for FAIR data (31) and Research Data Management (RDM) (31), with most
being generic but some targeting specific disciplines. Most resources are static,
including webinar recordings, videos, and documents/websites. These can be useful
as components of training/teaching or as references for 'further reading.' Course
type trainings (e-learning, courses, workshops) were also identified, six for FAIR and

thirteen for RDM, offering valuable potential contributions to PATTERN training.
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Many of the resources are available for reuse, mostly under a Creative Commons
Attribution (CC BY) licence. The courses under copyright, as well as those with
restricted or paid access (mostly this occurs together) will not be suitable for reuse
by PATTERN (or others).

Most of the resources suitable for reuse cater to a beginner or general expertise level
(‘all' expertise levels). In FAIR and RDM the expertise levels are often not so much
about increasing in ‘difficulty’ but increasing the variety of topics or increasing in-
depth knowledge. As with other themes, the vast majority of the resources are in

English. Most of the courses do not (clearly) offer a qualification.

Characteristic ’ FAIR RDM
Number of training activities (e-learning, courses, workshops)

Online 5 13
Blended (0] 2
In-person 1

Total 6 17
17Number of non-course resources (static resources, webinars)

Static resource 19 12
Webinar/lecture 6 2
Expertise level

Beginner 17 19
Intermediate o 3
Advanced 2 o
All 7 7
Not specified / unclear 5 2
Main audience

All audiences 4 3
All researchers / academics 17 16
Students 1 6
Doctoral/PhD students 1 5
Postdoctoral researchers (0] (0]
General public (0] (0]
Research support 1 2
Trainers/ teachers/ lecturers 6 4
Other 1 (0]
Learning outcomes

Stated/implied in description ’ 5 ’ 18
Access

Open access ’ 31 ‘ 24
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Characteristic FAIR RDM

Restricted access/Paid access (0] 7

Rights and licences

ccBY 28 17

CC BY-SA (0] 3

CC BY-NC 1 o

Copyright 1 5

All other or unclear 1 6

Scientific domain

Generic 27 27

Natural Sciences 1 (0]

Engineering & Technology (0] (0]

Medical & Health Sciences 3 (0]

Agricultural Sciences (0] (0]

Social Sciences (0] 2

Humanities (0] (0]

Unknown/multiple (0] 2

Primary language

English 28 25

Others Dutch version 1; French T, Croatian 3; Greek 1;

German version 1 Italian 2 Hungarian 1; Dutch

version T, Turkish
version 1; English
version 1

Qualification

Badge 1 o

Certification (0] (0]

Accreditation o 2

ECTS o 2

Other 3 1

None/unknown 27 26

Table 8. Characteristics of the mapped FAIR and RDM resources.

e Content themes of training available and any gaps

Table 9 and Table 10 summarise the areas and topics of training that are available. At

first glance, all topics seem to be covered by one or more of the collected resources,

with many addressing FAIR, data management and data archiving (>10 resources

each). The content themes of RDM and FAIR data were the same at the point of data

collection, and too generic to differentiate between these two complementary and,

to a degree, overlapping topics.
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Content themes Number of training resources
FAIR 14
Data management 27
Data sharing 10
Data reuse 5
Data archiving 14
Data discovery 7
Quality assessment 4
Ethics 7
Open data 6
Open access 5
Open science 8

Table 9. Content themes in Research Data Management training and number of mapped

training resources which include them.

Content themes

Number of training resources

FAIR

8

Data management

]
)]

Data sharing

Data reuse

Data archiving

Data discovery

Quality assessment
Ethics

Open data

Open access

G = W N Ol Ol N[ N[ W

Open science

Table 10. Content themes in FAIR data training and number of mapped training resources
which include them.

Indeed, the current set of content themes may be too generic to serve as a starting
point for the curriculum and caters more to RDM than to the FAIR theme.
Consequently, we have rephrased and expanded the current set of content themes,
organising them by levels (beginner, intermediate and advanced) and categorised
the resources based on target audience (see Appendix VII: Mapping and

classification of FAIR data training resources).

In both the FAIR and RDM training collections, there are many resources that
provide beginner and intermediate level information for students and researchers.

However, there is a scarcity of advanced level training materials. These advanced
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materials are likely needed for both the researcher and data steward communities
to upskill on FAIR data Management. In particular, topics such as controlled
vocabularies, metadata standards, file formats, interoperability processes,
(trustworthy digital) repositories, and long-term curation need more comprehensive
coverage to expand the training options for FAIR and RDM. Additionally, the

resources targeting citizens are relatively limited.

To determine the significance of these gaps, we must first assess and map the needs
of our pilot institutions. If there is substantial interest in advanced level materials,
several options can be explored to fill these gaps. PATTERN could reuse and adapt
the FAIRsSFAIR data steward training curriculum. PATTERN could also approach
other ongoing projects such as Skills4EOSC, which focus on training in these areas. It
would also be important to liaise with these projects regarding the development of
the data steward and researcher RDM training roadmaps, as well as the creation of

training materials aimed at citizens.

4.1.3 Citizen Science

For the Citizen Science training resources, PATTERN has added to the work of the
two previous projects EU-Citizen.Science and Time4CS. The resources identified in
these previous projects that are still accessible have been included in the PATTERN
mapping (66 in total) and their metadata extended as required. PATTERN has also

identified an additional 43 resources.

e Training resources mapped

Table 11 outlines the characteristics of the training resources for Citizen Science,
totalling 54 for courses (e-learning, workshops) and 55 for non-course materials
(static resources, webinars/lectures). The majority of course-type offerings are online
(43), with eleven conducted in person. Non-course materials consist mostly of static
resources (43), including toolkits, guides, handbooks, and short videos. Additionally,
there are recordings of webinars/lectures (12). The course-type trainings gathered
are mostly recent, primarily from 2021 to 2023. Some static resources, such as guides

and handbooks, date back to 2012 but are still being disseminated and useful.

Characteristic Citizen Science - Training | Citizen Science — Non-
resources Course Materials

Number of training activities (e-learning, courses, workshops)

Online 43

Blended
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Characteristic Citizen Science - Training | Citizen Science - Non-
resources Course Materials
In-person mn
Number of non-course resources (static resources, webinars)
Static resource 43
Webinar/lecture 12
Expertise level
Beginner 28 10
Intermediate 13
Advanced 4 3
All 9 38
Main audience
All audiences 15 17
All researchers / academics 14 24
Students
Doctoral/PhD students 3
Postdoctoral researchers
General public 3 9
Research support 2
Trainers/ teachers/ lecturers 8 3
Other 4 1
Learning outcomes
Stated/implied in description 51 52
Access
Open access 47 54
Restricted access/Paid access 7 1
Scientific domain
Generic 38 23
Natural Sciences 13 31
Engineering & Technology 1
Medical & Health Sciences 1
Agricultural Sciences
Social Sciences & Humanities 2
Primary language
English 40 53
Others German 8; Croatian 1, Dutch1
Greek 1, Hungarian 1;
Swedish 1
Qualification
Badge 19
Certification 6
Accreditation 1
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Characteristic Citizen Science - Training | Citizen Science - Non-
resources Course Materials

ECTS 6

Other 2

None /unknown 6 55

Table 11. Characteristics of the mapped Citizen Science training resources.

The majority of the course-type resources are for beginners (28) although the
intermediate level is also well catered for (13). For static resources, the most common
target is all levels (38), followed by resources aimed at beginners (10). Only a limited
number of resources are directed towards advanced learners (four for course-type
and three for static resources). Overall, the resources primarily target broad
audiences and all researchers/academics, aiming to disseminate Citizen Science
widely among potential participants, and project initiators and coordinators. The
emphasis on introductory courses maybe also indicative of the maturity of the field
and the stage of education that is needed. Additionally, there are courses tailored for
trainers and educators (eight) and for 'Other' audiences, including Citizen Science

project managers, librarians, and policy and decision-makers (four).

The learning outcomes for the resources collected tend to be well documented or
can be easily understood from the resource descriptions. In some cases, learning
objectives were provided rather than learning outcomes, but assuming that courses
have been piloted and implemented, we expect a close match between the two and
recorded them interchangeably. Most resources are open access and free. In some
instances, there is the possibility of a paid upgrade, especially for Massive Open
Online Courses (MOOCs) where additional benefits such as increased interactivity
with tutors and peers, or certification may be available. Restricted courses (4) tend to
be connected to formal education and/or targeted to early career researchers, for

example Master level courses or summer schools aimed at PhD or post-doc level.

In terms of scientific domain, generic training and training aimed at the natural
sciences are more prevalent, the latter reflecting many environmental and
biodiversity-related Citizen Science projects, where public participation considerably
extends the scale and societal impact of projects. Considerably fewer training
options are available for the humanities, social sciences, engineering and

technology, and medical and health sciences.
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The primary language is predominantly English, although several course-type
trainings are available in German (eight) and one each in Croatian, Greek, Hungarian,
and Swedish. Some of the resources are translated to multiple languages (e.g. the
Open Science Training Handbook) but this is not visible in Table 11 as they were not

logged as separate entries, as already mentioned.

Most online course-type trainings provide badges of completion (24). Certificates of
participation are classed in PATTERN under ‘Other’ and are fairly common (10). Five
courses offer certificates of completion (four) or accreditation (one). ECTS are

available in six instances where courses are linked to formal education.

e Content themes of training available and any gaps

The content themes for the Time4CS project were adopted to analyse training
(Introduction to Citizen Science, Engagement, Communication, Best practices,
Citizen Science stories, Data quality and standards, Project Management,
Regulations and ethics, Research design and methods, Co-creation, Impact, Link
with formal education, Empowerment, Evaluation of Citizen Science, Project
sustainability, Reflections on science, Funding).?” An additional ‘Institutional change'
was considered to reflect emerging trends in embedding Citizen Science in research
institutions and organisations, which is the focus of the Time4CS project. The

number of resources/trainings per content theme are shown in Table 12.

Content themes Number of training resources
Introduction to Citizen Science 62
Engagement 50
Communication 40
Best practices 39
Citizen Science stories 28
Data quality and standards 28
Project management 25
Regulations and ethics 23
Research design and methods 22
Co-creation 21
Impact 20
Link with formal education 17

27 Nielsen K.H. & Kragh G. (2022) D41 First version of the Description of TIME4CS training programs (Zenodo).
https://doi.org/10.5281/zenodo.6906330, p. 11
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Content themes Number of training resources
Empowerment 5

Evaluation of Citizen Science 12

Project sustainability 8

Reflections on science 8

Funding 2

Institutional change 1

Table 12. Content themes in Citizen Science training and number of mapped training
resources which include them.

The most common themes include Introduction to Citizen Science (62),
Engagement (50), Communication (40), Best practices (39), and Citizen Science
stories (28). These themes contribute to raising awareness and interest in Citizen
Science and tend to be part of the introductory training, as well as of all levels
training, both of which are well represented. Next are themes that speak to those
learners who are interested in actively engaging with Citizen Science, including Data
quality and standards (28), Project management (25), Regulations and ethics (23),
Research design and methods (22), Co-creation (21), Impact (20), Link with formal
education (17), Empowerment (15), and Evaluation of Citizen Science (12). The content
themes which have less than 10 resources/trainings are perhaps more specialised in
nature and aimed at project leaders, namely: Project sustainability, including
building sustainable communities of engagement; Reflections on science; Funding,
and Institutional Change for embedding Citizen Science in organisations (e.g. Citizen

Science policies and guidelines, fundraising).

The intersectionality between Citizen Science and diversity and inclusion appears to
be a gap. Two static resources reported the outcomes of engaging young people
with ASD (Autism Spectrum Disorder) and senior citizens as citizen scientists,
creating lists of recommendations. Moreover, the integration of local and traditional
knowledge and communication challenges and opportunities pertaining to
traditional belief systems are not well represented in trainings collected. Training
towards creating roadmaps for implementation of Citizen Science by research
organisations (part of ‘Institutional change’) are an emerging theme being

addressed by the recent Time4CS project. Further gaps identified in this project,
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namely development of Citizen Science policies and guidelines and fundraising,

remain.?®

4.1.4 Research Integrity

e Training resources mapped

The data summary indicates a rich variety of both training resources and non-course
materials available in the field of Research Integrity (Table 13). Training resources are
predominantly offered online (10), and there is a good mix of static resources and
webinars in the non-course materials category. Most resources cater for beginners,
while also accommodating the needs of intermediate and advanced learners. Both
types of resources are designed for a wide range of audiences, from students to

established academics, with a larger portion being applicable across disciplines.

Characteristic Research Integrity training Research Integrity -
activities Non-Course Materials

Number of training activities (e-learning, courses, workshops)

Online 10

Blended 1

In-person 4

Number of non-course resources (static resources, webinars)

Static resource 14

Webinar/lecture 3

Expertise level

Beginner 7 2

Intermediate 4 3

Advanced I I

All 3 10

Main audience

All audiences 2 12

All researchers / academics 5 4

Students 3 0

Doctoral/PhD students 3 I

Postdoctoral researchers 0 0

General public (0] (0]

Research support (0] (0]

Other o (0]

Learning outcomes

Stated/implied in description

N
|
(0]

28 Nielsen K.H. and Kragh G. (2022) D4.1 Description of TIME4CS training
programs https://zenodo.org/record/6906330#.YujgMOzMIAc
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Characteristic Research Integrity training Research Integrity -
activities Non-Course Materials

Scientific domain

Generic 7 6

Natural Sciences o 1

Engineering & Technology (0] (0]

Medical & Health Sciences 7 o

Agricultural Sciences (0] o

Social Sciences I o

Humanities (0] o

Primary language

English 4 6

Other(s) Italian 1 (0]

Qualification

Badge 3 (0]

Certification 9 3

Accreditation o o

ECTS L (0]

Other o o

None/unknown 2 3

Table 13. Characteristics of the mapped Research Integrity training resources.

e Content themes of training available and any gaps

The content themes established for Research Integrity at the beginning of the
mapping process (see Table 3) provide one possible framework for categorising the
different training areas within the scope of Research Integrity (see Table 14). These
include Responsible research and good scientific practice, Data practices and
management, and Supervision and mentoring, each featuring more than 10

mapped trainings.

Similarly, areas such as research misconduct and questionable research practices,
informed consent, and governance (covering implementation, assessment and
evaluation, and management) are well-represented, with over 10 trainings each.
Noteworthy emerging trends in Research Integrity training include research

environment and research collaboration.

Furthermore, the research environment theme, as per the SOPs4RI project’s
taxonomy, tackles issues not explicitly addressed in prior Research Integrity courses.

These relate to challenges like hyper-competition, harmful publication pressure,
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detrimental power imbalances, and conflicts. On the positive side, it also

encompasses aspects such as FAIR and inclusion.?®

Content themes Number of training resources
Research Integrity 21
Research ethics m
Responsible Research and good scientific 2
practice

Ethical review 8
Bio