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Definitions and Acronyms
CA

Consortium Agreement

CSA

Coordination and Support Action

Data

Information, in particular facts or numbers, collected to be examined and considered as
a basis for reasoning, discussion, or calculation. In a research context, examples of data
include statistics, results of experiments, measurements, observations resulting from
fieldwork, survey results, interview recordings and images. The focus is on research data
that is available in digital form. (European Commission, 2016)

Curation

Selection, preservation, maintenance and archiving of electronically stored data

EC

European Commission

ECSA

European Citizen Science Association

GA

Grant Agreement

H2020

Horizon 2020

IIASA

International Institute for Applied Systems Analysis

IPR

Intellectual Property Rights

Metadata

A description of data
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Open Access

Access that is free to all and free of any restrictions

Open Data

Data that can be freely used, shared and built on by anyone for any purpose

PPSR

Public Participation in Scientific Research

Repository

A location in which data are stored or managed

RIA

Research and Innovation Action

RRI

Responsible Research and Innovation

SDGs

Sustainable Development Goals

TGMs

Tools, Guidelines and other Materials
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Executive Summary
The aim of the EU-Citizen.Science project is to build a sustainable platform as a mutual learning space for
citizen science in Europe through an inclusive and transparent approach. To achieve this aim, the project
supports the development of a framework to identify, collect and share good quality citizen science resources
and best practices.
This deliverable (D3.1) “Framework report describing criteria and rationale for sharing and selecting state of
the art citizen science resources (or TGMs – Tools, Guidelines or other Materials)” describes the set of criteria
and actions for identifying good quality citizen science resources for the EU-Citizen.Science platform. It also
explains the methodology of the criteria development process along with the challenges faced throughout.
Finally, the report elaborates on the implementation of the criteria before and after the launch of the platform.
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1. Introduction
1.1.

The EU-Citizen.Science Project

EU-Citizen.Science aims to build a sustainable platform and mutual learning space to mainstream citizen
science as a means to address societal challenges of our time and for the future.
The platform will be the space where (i) initiatives, (ii) resources and (iii) outcomes that are relevant to citizen
science are collected, curated, and made accessible to everyone, including volunteers, policy makers, media
and academic institutions, among others. This ambitious agenda will be pursued through the following
complementary activities:
●
●
●

coordination of citizen science actions and leveraging of existing resources in the presently
fragmented landscape of citizen science in Europe;
engagement of quadruple helix stakeholders at all levels (local, national and European); and
creation of a platform that will serve as a mutual learning space and a set of comprehensive training
programs co-designed with and for different target audiences addressing their needs.

EU-Citizen.Science will adopt a transparent and inclusive approach in realizing the aforementioned objectives
and promote interdisciplinary, cross-border, cross-sector collaboration. Its potential is expected to give rise to
social innovation and new business models by stimulating new partnerships, and to promote effective,
participatory and transparent decision making at various spatial and temporal scales within the EU.
Figure 1 below shows the goals, means of delivery and structure of the EU-Citizen.Science project. By
consolidating activities, integrating knowledge and outputs, and increasing capacities at the local, national and
global level, EU-Citizen.Science aims to build the platform that has the potential to be the “center” for citizen
science in Europe and beyond. With 14 partners and 9 third parties from 14 European countries, and a variety
of stakeholders representing networks, universities, CSOs, local authorities, natural history museums, and
others, the project has the potential to achieve this goal.
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Figure 1: The goals, means of implementation and the structure of the EU-Citizen.Science project

1.2.

Work Package 3: Content – Framework, Quality Assurance and Curation

Work Package 3 (WP3) of the EU-Citizen.Science project aims to develop a framework to identify and facilitate
the collection and sharing of high-quality resources and best practices of citizen science. These resources that
the project describes as “tools, guidelines, and materials (TGMs)” could be written texts, diagrams and
guidelines, toolkits, websites, videos, podcasts, publications, software, and more that are identified following
an inclusive and community-driven approach.
The main objectives of WP3 are to:
●

●

deliver criteria and a living quality roadmap that help define and identify:
○ citizen science resources and best practices, and
○ quality criteria that can be applied to the aforementioned materials for selecting them in the
frame of the EU-Citizen.Science portal;
curate current TGMs that could be useful to a broad set of actors from inexperienced users to
professionals or from policy makers to career scientists that facilitate their engagement with citizen
science.
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WP3 consists of three essential tasks:
●
●
●

Task 3.1 Criteria definition for collecting and sharing best practices in citizen science
Task 3.2 Collating state of the art in citizen science: tools, guidelines and materials
Task 3.3 TGM gap analysis and opportunity identification

Task 3.1 (T3.1), which results in this D3.1 “Framework report describing criteria and rationale for sharing and
selecting state of the art citizen science TGMs”, will feed into the other tasks of WP3. For instance, T3.2 of WP3
is about gathering TGMs for the platform using the criteria developed under Task 3.1. This effort will be
documented through Milestone 7 (MS7), which is the “TGMs on EU-Citizen.Science Platform”. Furthermore,
Task 3.3 “TGM gap analysis and opportunity identification” focuses on the gaps of the existing TGMs to provide
recommendations to the citizen science community on where exactly the efforts need to be made to fill these
gaps. The results of this task will culminate in D3.2 “TGMs Gaps and Opportunities Analysis”. The final
deliverable of WP3 is D3.3 “Review of Framework Implementation, defined in D3.1”.
The results of Task 3.1 do not only provide the basis for WP3 but also for the whole project, as the criteria for
TGMs underpin the EU-Citizen.Science platform.
In practice, the EU-Citizen.Science consortium is finding in practice that the term “TGMs” (tools, guidelines
and materials) is unclear and may create confusion. Therefore, we now uniformly use the term “resources” to
describe tools, guidelines and materials for citizen science.

1.3.

Purpose and Scope

The T3.1 and D3.1 aim to develop a set of criteria and actions to define and share good quality citizen science
resources in Europe. The criteria are based on an integrated approach that is both expert- and communitydriven. The idea is to create a quality assurance system that could support a living, well-balanced and
sustainable high-quality repository.
The reason for criteria development is that there are many resources for citizen science in the literature.
Hence, it may be difficult for a user, especially for a newcomer, to know where to start and which resources
would be more useful for their context. As EU-Citizen.Science aims to mainstream citizen science to many
stakeholders ranging from groups with no knowledge on citizen science to experienced professionals, the
platform should address the needs of these diverse communities.
The purpose of this report and the related project task T3.1 is to develop criteria for identifying “good quality
citizen science resources”, and NOT to create a quality criteria or standards for citizen science or citizen science
initiatives, in general. For that reason, citizen science projects, although profiled on the platform, are outside
the scope of the criteria developed as part of this task.
Nevertheless, we acknowledge that identifying the characteristics of citizen science is very useful, not only for
creating the criteria for “good quality citizen science resources”, but also for the citizen science community in
general. Therefore, we agreed that these two initiatives (i) identifying the characteristics of citizen science,
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and (ii) determining the criteria for citizen science resources should go hand in hand and feed into each other’s
processes. Both should be inclusive and community-driven. However, the former goes far beyond being an
EU-Citizen.Science task or activity. Instead, it should be seen as a task for which the results would not only
support the EU-Citizen.Science project, but also provide a framework on citizen science for the European and
global citizen science community.
As mentioned above, as developing criteria for citizen science resources is the main focus of this deliverable,
the methodology section below covers the processes for the citizen science resources criteria, which is as
follows:
a. Participatory approaches and consultative meetings with expert input from the EU-Citizen.Science
consortium (including the project preparation workshop, periodic project meetings and online
meetings organized with projects partners, third parties and other Coordination and Support Action
(CSA) and Research and Innovation Action (RIA) projects)
b. Screening of existing practices via a literature review
c. Review of relevant frameworks for criteria definition
d. Stakeholder and target audience needs analysis in WP2

2. Methodology of the Criteria Development Process
2.1.

Participatory Meetings

Participatory meetings in the context of EU-Citizen.Science refer to an interactive way of capturing community
knowledge by enabling participants to explore issues surrounding the topic and identify solutions. As part of
T3.1 and D3.1, a range of face-to-face and online, content-outcome focused participatory meetings were held
to gather information from the community throughout the criteria development process for citizen science
resources.

2.1.1.

Project Preparation and Proposal Writing Workshop

This workshop was held in Germany in February 2018 and was attended by 24 participants from 10 countries.
Three working groups were created to discuss the framework, community building and training needs as well
as the project concept and methodology. The workshop represented the first important step towards building
a shared vision for the project among key stakeholders. Figure 2 provides some outputs from exercises
undertaken during the workshop.
The main outcome of the meeting was an overview of the needs of the community in terms of citizen science
resources, what is available in the literature on citizen science, and the gaps between these needs and existing
resources, which shaped the project vision in general and WP3 activities in particular.
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Figure 2: Images from the project preparation and proposal writing workshop in Berlin

2.1.2.

EU-Citizen.Science Kick-off Meeting

At the EU-Citizen.Science kick-off meeting in Berlin on 20 February 2019, we held a knowledge sharing and
planning workshop to discuss the potential criteria for identifying good quality resources and the next steps
ahead for achieving this task. The workshop provided significant inputs to the citizen science resources quality
work, as EU-Citizen.Science brings together the key players in the field of citizen science in Europe who
collectively have considerable knowledge and expertise. At the workshop, we asked participants to divide into
groups and answer three questions in a collaborative way:
1. Which citizen science resources do you consider to be of good quality?
2. Why do you think they are of good quality?
3. Considering the first two questions in the exercise, which criterion or criteria do you suggest for
identifying good quality citizen science resources?
The results of this exercise were captured for use in developing criteria for T3.1 and gathering citizen science
resources in T3.2. What the participants considered as important criteria to identify good quality citizen
science resources varied from accessibility, readability, applicability, replicability and content, among others,
which then fed into the criteria development process.

2.1.3.

Consultation Meetings

In addition to the periodic project meetings and workshops, we set up separate meetings with the EUCitizen.Science consortium partners and third parties to devise a plan to serve the needs and expectations of
all project partners and the community. These meetings were held with the Natural History Museum Berlin
(MfN), the European Citizen Science Association (ECSA), the Center for Social Innovation (ZSI), Austria (CSNA),
University College London (UCL), the Ibercivis Foundation, the University of Natural Resources and Life
13

Sciences Vienna (BOKU) and the Citizen Science Network Austria (CSNA), among others. The meetings
provided inputs from different WP leads of the EU-Citizen.Science project. In addition, they helped us identify
areas of synergies within the project. For instance, UCL is leading WP5 on Training Needs, Assessment,
Creation and Delivery, and one of the objectives of this WP is to gather training resources and identify training
needs. Training resources are also part of citizen science resources, which is the subject of WP3. One of the
most important contributions from different WPs to the criteria process included identifying the criterion on
metadata, which is a cross-cutting theme in WP2, WP3 and WP5 as well as the whole platform, into which the
activities of these WPs will feed.

2.1.4.

EU-Citizen.Science First Project Periodic Meeting

At the first periodic face-to-face meeting in Vilnius on 12-13 September 2019, we had a three-hour workshop
dedicated to the criteria work. The purpose of the workshop was to present the initial results of the criteria
development process, which included a discussion on the following four scenarios along with their strengths,
weaknesses, opportunities and threats (SWOT analysis):
Scenario 1: (i) Identify criteria for all types of resources (i.e., tools, guidelines, training resources and
other materials) separately, including different criteria for each form of “other materials” (e.g., criteria
for videos, criteria for publications, criteria for reports, etc.);
Scenario 2: (i) Identify criteria for all types of resources (i.e., tools, guidelines, training resources and
other materials) separately as mentioned above, and (ii) determine a few overarching criteria that are
applicable to all types of resources;
Scenario 3: (i) Identify a few overarching criteria that are applicable to all types of resources and, (ii)
implement a rating system that allows the community to decide and provide feedback on resources
that they consider to be of good quality;
Scenario 4: (i) Identify a few overarching criteria that are applicable to all types of resources, and (ii)
a set of specific and supporting criteria that are applicable to all types of resources to provide a
guideline on how to decide what “good quality” is, and (iii) implement a rating system that allows the
community to decide and provide feedback on resources that they consider to be of good quality.
Following the presentation outlining the pros and cons of each scenario, the participants divided into different
groups and further elaborated on each approach including the technical implications of adopting them for the
platform, as well as their sustainability and workload required. This discussion continued through online
meetings organized by the work package lead, IIASA, with participation from contributing partners of T3.1 and
others from the consortium that were interested in joining the activity, which then became the “Criteria Task
Force”.
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2.1.5.

Online Criteria Follow-up Meetings

The objectives of the online meetings with project partners were to:
-

decide which one of the above-mentioned approaches to adopt, considering the strengths and
weaknesses of each scenario;
identify the workflows and relevant definitions of the selected approach;
run a test to assess the applicability of the criteria to some of the citizen science resources collected
to date as part of the project;
identify rooms for improvement based on the results from the test described in the previous objective;
and finally
determine the qualitative and technical steps required to implement the selected approach in the
platform.

After a series of meetings, we reached a consensus on adopting scenario 4 described above. We then identified
a two-stage process: (i) the steps needed to develop a starter set of resources and (ii) the steps needed after
the platform is up and running. This approach was chosen as it combines both the expert and the community
input – which directly aligns with the community-focused nature of citizen science and the EU-Citizen.Science
platform – while at the same time providing a guideline and framework that is relatively easy to implement of
what “good quality” means for citizen science resources in the context of EU-Citizen.Science.
The details of this approach, along with reasons for selecting it are discussed in detail in Section 3 of this
deliverable.

2.1.6.

Meetings with Third Parties and Other SwafS and RIA projects

EU-Citizen.Science has nine third parties that are linked to some of the project activities, particularly around
the key milestones such as the platform launch, content creation of the platform, and criteria development.
Their main role is to provide input, share ideas and feedback on the main project activities.
In EU-Citizen.Science, we acknowledge the importance of establishing and maintaining collaboration with
other EU-funded running SwafS (Science with and for Society – EU Horizon 2020 program that addresses
societal challenges) and RIA (Research and Innovation Actions – EU Horizon 2020 program that aims to
establish new knowledge) projects on themes in common with EU-Citizen.Science. Regular information
exchange to create synergies and avoid duplication, as well as sharing of knowledge and experiences are the
main goals of this approach.
The EU-Citizen.Science project organizes regular meetings, both with the third parties and other SwafS and
RIA projects, to ensure a broader consultation and outreach of the project activities. As part of these meetings,
the criteria for citizen science resources and the development process were presented to both groups in
different meetings several times to get their input on the activity. In addition, the document that describes
the steps and the details for criteria implementation was shared with these groups for further and more
15

elaborated feedback. The feedback from these groups was then directly fed into the criteria development
process.

2.2.

Screening of Existing Practices: Contextual Review

In order to identify the criteria for good quality citizen science resources, we conducted a focused contextual
review. The purpose of this step was to understand what is available in the literature on “citizen science
resources”, and if there are any criteria defined to evaluate their quality. The idea was to build on existing
knowledge and experience in the field. The upcoming sections summarize findings from the literature review
on criteria development work that fed directly into the process.
We also reviewed the Citizen Science Network Austria (CSNA)’s Catalogue for Quality Criteria (quality criteria
for the Ö sterreich forscht platform), hackaday.io/lists and the scientix.eu platforms as practices that could be
used as examples. For instance, the scientix.eu platform uses a community rating and comments system to
enable resource users to become part of the quality process. However, these examples are not discussed
further in this part of the methodology because mostly, their focus does not necessarily align with the task
objective. For instance, the quality criteria for the Ö sterreich forscht platform was developed to provide
guidelines to the projects as to which criteria they should meet to be considered as a “citizen science project”
and thus to be listed on the platform (Heigl et al., 2019). The criteria focused on the “quality of the citizen
science initiatives” rather than the “quality of citizen science resources”. Therefore, the criteria developed by
CSNA are not directly within the focus of this deliverable, because they were created for a different purpose.
Nevertheless, we considered the general idea and concepts of the aforementioned platforms and their
technical implementation during both the criteria development process for citizen science resources and the
identification of citizen science characteristics.

2.2.1.

Doing It Together Science Project Approach

Funded by the Horizon 2020 Research and Innovation Program of the European Union, the Doing It Together
Science (DITOs) project aimed to raise awareness and public participation in citizen science
(togetherscience.eu). As part of this effort, the project collected guidelines and scientific publications on
citizen science to create a library for good practices in citizen science. The main focus of this exercise was the
six components of Responsible Research and Innovation (RRI), which are (i) governance, (ii) science education,
(iii) ethics, (iv) open access, (v) gender and (vi) public engagement. The goal was to explore how RRI is relevant
to citizen science to identify synergies, and that RRI is a cross-cutting issue in the EU Horizon 2020 program.
The collection includes (i) guidelines and (ii) scientific papers and books that cover RRI areas and that are freely
available online, and scientific publications that are both open source and not. The two lists created for
guidelines and publications use the following legends to show the RRI key areas covered by the resources
listed:
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❏
❏
❏
❏
❏
❏

E – Ethics
GE – Gender Equality
GO – Governance
OA – Open Access
PE – Public Engagement
SE – Science Education

The DITOs team gathered the guidelines and publications listed on the above sites through a consultation
process, where they asked ECSA members, DITOs consortium partners and the RRI Working Group of ECSA for
suggestions as well as through desk research. They then adopted the RRI key areas as the key criteria to sort
the review presented in this collection.
Figure 3 is a screenshot of the list that includes some of the guidelines and the RRI areas covered. For instance,
the first guideline on the list shows that the “Green Paper Citizen Science Strategy 2020 for Germany” covers
the “ethics”, “governance”, “public engagement” and “science education” key areas of RRI.

Figure 3: Screenshot of the list of guidelines that cover RRI Key Areas collected by DITOs
This approach helped us identify which of the RRI key areas are also common to citizen science. By building on
the results of DITOs, we were able to capture synergies between citizen science and RRI quickly. This is further
elaborated in the results section.
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2.2.2.

SciStarter Tool Finder

The SciStarter Tool Finder aims to address the issue of the lack of access to citizen science tools, which could
be a barrier to engaging in citizen science projects. The database offers a searchable inventory of software
tools. The database helps project participants and scientists find the right tools for their purpose and context
based on criteria such as the purpose of use and its cost. The database also incorporates feedback and reviews
on the applications (Travers, 2019).
The tools database includes tools for setting up and implementing citizen science projects for water or air
quality tracking, acoustic bat monitoring and soil testing, among others. The main audiences of the database
are scientists, citizen scientists, and tool manufacturers. Any user can easily upload any tool, filling in the form
after registering on the platform. Figure 4 is a screenshot from the landing page of the SciStarter Tool Finder.

Figure 4: Screenshot from the landing page of the SciStarter Tool Finder
The SciStarter tools database uses a community-driven approach. The idea is to create a comprehensive hub
for tools, and to empower the community through a simple and practical inventory to which they can
contribute (Travers, 2019). The approach applied in Tool Finder helped us to form a perception of the
community engagement aspect for the quality of resources in the EU-Citizen.Science platform.
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2.2.3.

Responsible Research and Innovation Tools

RRI Tools was a three-year project that aimed to foster RRI in Europe. Funded by the European Commission,
the project developed a set of tools in the form of a catalogue that includes practical digital resources and
actions aimed at raising awareness, training, disseminating and implementing RRI (https://www.rri-tools.eu/).
The catalogue brings together good practices identified through consultation with stakeholders and carried
out by the project partners in Europe. Some of the EU-Citizen.Science consortium members included partners
involved in the RRI Tools such as UCL. In addition, ECSA, one of the main partners of EU-Citizen.Science, worked
together with the RRI Tools project consortium through signing an official agreement to explore how citizen
science can enrich the RRI framework and to promote RRI considerations among citizen science communities.
Therefore, we had good insights into the development processes of the RRI Tools project, which undertook a
similar exercise on curating resources and best practices on RRI in the RRI tools platform. For the EUCitizen.Science platform, we considered the lessons learnt from this project to collect and share citizen science
resources. These included how to categorize and tag resources, what kind of information is collected on these
resources, and how the community was engaged in the process, which is described in detail below.

2.3.

Relevant Frameworks

After a careful review of relevant frameworks such as RRI, Open Science, SDGs, ECSA 10 principles, etc., we
agreed to reflect the overall concepts and ideas from these different frameworks relevant to citizen science in
our criteria development process. The 10 principles of citizen science cover the concepts and ideas of the other
mentioned frameworks in a way that is directly related to citizen science. For example, the main purpose of
the RRI framework is to ensure that science and innovation are inclusive and address societal expectations.
RRI has six dimensions as mentioned in section 2.2.3, which are gender equality, science literacy and science
education, open access, public engagement, ethics and governance. These concepts of RRI also have direct
links to the Open Science agenda as it also aims to make science transparent, accessible, shared, collaborative
and closer to society (Vicente-Sáez & Martínez-Fuentes, 2018). In addition, the UN Sustainable Development
Goals (SDGs) also aim to address the biggest societal challenges of our time and the future. The aims of the
aforementioned frameworks translate into a more concrete guideline in the 10 Principles of Citizen Science
“for the field of citizen science”. Hence, they are more applicable in practice to be embedded in the criteria
work for citizen science resources.
More concrete examples would be that the 10 principles suggest that citizen science data and metadata are
made public or the contributions from citizen scientists are acknowledged or program designs are evaluated
for their wider societal or policy impact. This suggestion is also one of the principles of the Open Science
movement and a dimension of RRI. Therefore, the framework of 10 principles of citizen science is included as
an overarching criterion for citizen science resources, which is elaborated below.
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Table 1 contains the 10 Principles of Citizen Science.
Table 1: 10 principles of citizen science

1. Citizen science projects actively involve citizens in scientific endeavor that generates new
knowledge or understanding.
2. Citizen science projects have a genuine science outcome.

3. Both the professional scientists and citizen scientists benefit from taking part.
4. Citizen scientists may, if they wish, participate in multiple stages of the scientific process.
5. Citizen scientists receive feedback from the project.
6. Citizen science is considered a research approach like any other, with limitations and biases that
should be considered and controlled for.
7. Citizen science project data and meta-data are made publicly available and where possible, the
results are published in an open access format.
8. Citizen scientists are acknowledged in project results and publications.
9. Citizen science programs are evaluated for their scientific output, data quality, participant
experience and wider societal or policy impact.
10. The leaders of citizen science projects take into consideration legal and ethical issues
surrounding copyright, intellectual property, data sharing agreements, confidentiality,
attribution, and the environmental impact of any activities.

2.4.

Relations to WP2 Deliverables

There is a direct link between the criteria work carried out as part of T3.1. and WP2. This link to T2.1 has
culminated in two deliverables in WP2:
1. Deliverable 2.1 (D2.1) Stakeholders, Network & Community Mapping Report, and
2. Deliverable 2.2 (D2.2) Multi-level Platform Engagement & Community Building Plan
D2.1 outlines the key stakeholders for EU-Citizen.Science as “any person, group, or entity with a common
interest or stake in the outcomes of the Project and the success of the Platform”. The main stakeholder groups
for the project are divided into six groups as (i) academia, (ii) the public, (iii) CSOs, Industry & SMEs, (iv) the
press & media, (v) educators, and (vi) policy makers & funders. In order to more specifically focus on the actors
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who will be relevant for the success of the Platform, the target Audiences of the platform have been identified
as:
●

●

Primary target audience that includes third-party partners; the immediate network of the science of
citizen science professionals, and those undertaking similar initiatives to support citizen science in
their home countries; and
Secondary target audience, a broader community of “Science of Citizen Science” professionals; citizen
science practitioners (scientists, DIY, CSOs, educators); citizen science consumers (science journalists,
policymakers, funding bodies); future potential citizen scientists (who are still not aware of citizen
science).

D2.2 describes the prioritization, a deep understanding of needs and expectations of main stakeholders and
the key target audience of EU-Citizen.Science based on the results of D2.1 described above. D2.2 explores
what would potentially motivate the target audience to engage with the Platform. The results show that the
platform is expected to:
●
●
●
●

●

present inspiring citizen science projects that are searchable by various criteria, such as country,
thematic interests, stakeholder categorization, etc.
feature citizen science initiatives that resulted in an impact and achievement on policy, community or
society, to name a few
support opportunities to network, collaborate and get in touch with peers
consider the specific needs of “citizen science beginners” as well as “experienced practitioners” by
curating resources such as “how to” start guides and other inspirational resources such as guidelines,
toolkits, apps, etc.
give citizen scientists and citizen science projects more visibility by, for example, publishing success
stories of citizen scientists.

Task 2.1 and its resulting deliverables summarized above have fed into the criteria development process for
(i) identifying relevant terms and their definitions such as “resources” and “good quality”, among others; (ii)
selecting categories for resources such as tools and guidelines; (iii) determining criteria and questions to define
quality. All these steps are elaborated in the results section below.

3. Results
This section summarizes the results of the task undertaken by the EU-Citizen.Science partners on defining the
criteria for identifying and curating high quality citizen science resources, following the methodology and steps
described above.
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3.1.

Relevant Definitions and Categories

The first step in identifying quality criteria for citizen science resources was to agree on what is meant by
“citizen science resources” and “good quality citizen science resources’’ in the context of the EUCitizen.Science project.
We defined citizen science resources as “resources and practices that could be used for help and support in
the context of citizen science”. Citizen science resources can help an individual, a project or an organization to
understand, implement and evaluate citizen science and citizen science practices, and demonstrate the value
of citizen science to different audiences.
Good-quality citizen science resources are “resources that are easy to access, implement and adapt; well
structured; clearly described; written with a clear language and ideally have an impact (e.g., on science, policy
or society, etc.); and therefore useful to the citizen science community and beyond”.
Once we agreed on the definitions, the next step was to identify the categories of these resources. As the
concept of resources is quite broad, a classification was required. Based on the EU-Citizen.Science project
description and the needs and expectations of the community presented in the WP2 deliverables summarized
in section 2.4 above, (i) tools, (ii) guidelines, (iii) training resources and (iv) other materials were selected as
categories of resources in the context of the project. The definitions of these categories are described below:
Tools are “any software or hardware to help perform a particular task or work in citizen science
initiatives (e.g. water quality equipment, air quality sensors, etc.)”.
Guidelines are “a set of rules and instructions that could be helpful in designing, implementing or
evaluating citizen science or initiatives relevant to citizen science. Guidelines are written texts such as
reports, deliverables, briefings, etc.”.
Training resources are “some form of instructional material in relation to citizen science often related
to ‘how to do’ citizen science. Some examples include MOOCs, (online) workshops, webinars, gamified
training, quizzes, etc.”.
Other Materials are “resources other than “tools”, “guidelines” and “training resources” that are
about or relevant to citizen science”.
As other materials address a broad spectrum of resources, it would be difficult to identify how the overarching
criteria could be applied and which specific and supporting criteria would be relevant to them. Therefore, the
project partners agreed to classify other materials in seven categories described below:
Libraries: An organized set of resources such as databases, repositories, toolkits and toolboxes that
bring together relevant documents for a particular purpose in citizen science initiatives.
Scientific publications: Publications where scientific knowledge on citizen science is shared.
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Websites: Websites, platforms, webpages where citizen science related content is published.
Reports: A document that presents information on citizen science or on topics relevant to citizen
science.

Audio: Any resource with sound that includes citizen science related content such as podcasts, audio
books, radio broadcasts, etc.
Visuals: Any resource that includes visual content such as videos, diagrams, figures, illustrations, etc.
Miscellaneous: Any resource that does not fit the definitions of the first 6 subcategories under “other
materials”.
Note that these definitions are not designed to be exclusive, but just as guidance to help moderators to decide
on the category for each resource, as one resource may fall under different categories and terms.
Additional consideration is that we agreed to handle citizen science projects differently than the citizen science
resources within the platform. This is because these projects will not follow the same quality criteria structure
as the categories of resources defined above due to their diverse and unique nature. Instead, citizen science
characteristics described in section 3.2.1 will be used as a basis for selecting citizen science projects that will
be listed on the platform.
Following the step where we identified the appropriate classifications and definitions for the platform, we
defined the overall approach to determine the processes of implementation. We agreed on a combination of
two methods: (i) a top-down approach to establish criteria to build a repository of resources and (ii) a more
democratic, bottom-up approach to allow users to collaborate in the process of resource selection and
inclusion. These steps are described in the following sections.

3.2.

A Top-down Approach to Criteria

As described in the methodology section above, we first identified the strengths, weaknesses, opportunities
and threats (SWOT) of applying a detailed set of criteria in comparison to a few overarching criteria. We
decided to (i) determine a few generic criteria that are applicable to all categories of resources, and then (ii)
identify a set of “specific” and “supporting” criteria to provide guidelines for how to decide what “good
quality” is, which was identified as part of a community building exercise undertaken by project partners, and
finally (iii) implement a rating system and a feedback tool that allows the community to decide which resources
are most useful for them. This approach was considered to be the best way to address the diverse needs and
expectations of different target groups of the platform. This process is not meant to be a single solution, as
different circumstances may require different approaches. Some guidelines that prove to be useful for one
particular case or a target group may not work well in other cases or for other groups. Therefore, this whole
process requires community ownership that facilitates and encourages user input, which will be elaborated in
section 3.3 below.
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An important advantage of the process identified here is that it is relatively easy to apply and implement
during the EU-Citizen.Science project lifetime and beyond, as it could be introduced to the community to take
ownership of the process at a later stage, which would make it more sustainable and dynamic. In this way,
minimal overarching criteria were identified as “required” as well as a “suggested” criterion as part of the
project for classifying citizen science guidelines and other resources.

3.2.1.

Overarching Criteria for Citizen Science Resources

We have identified three overarching criteria that are applicable to all categories of resources: two required
criteria and one suggested criterion.
Required Overarching Criteria:
The following two criteria will be used for all types of resources to be featured on the EU-Citizen.Science
platform:
Criterion 1: The resource is about or relevant to citizen science
This criterion requires a shared understanding among the moderators of the EU-Citizen.Science platform
regarding what counts as citizen science. The 10 Principles of Citizen Science, which have been well received
and adopted by the global citizen science community, have remained as a broad and vague grouping of best
practices that could be interpreted differently to what we consider citizen science. For that reason, we decided
to develop a set of characteristics for citizen science that addresses the areas of ambiguities and explains the
range of activities that could or could not be identified as citizen science. Our aim was to develop
characteristics that allow different stakeholders and target audiences of the EU-Citizen.Science project and
beyond to identify which of these are the most relevant to their own particular context and needs.
In terms of the methodology for the development of characteristics, we first identified areas of ambiguity
about the classification of a project. We grouped them as ten factors including data sharing, incentives, degree
of engagement, data sharing among many others, and over sixty sub-factors that could be relevant to an
activity. We then set up a vignette study with 50 examples of activities that involved the public in one form or
another in order to assess which of these factors affect the understanding of citizen science. Most of these
examples were selected from the literature in addition to some others created specifically for this work. In the
next phase, we selected five examples for activities in which there is consensus in the literature, and five for
activities that are frequently mentioned as not citizen science such as a one-way public consultation. For the
remaining cases, we identified sub-factors to provide a range of examples of potential public involvement in
research. We used all these examples for a survey in December 2019, for which we received over 330
responses. Respondents included a wide variety of groups within the research community and outside such
as those who identified themselves as citizen scientists. Their level of expertise also varied from participants
with a long experience in citizen science or people who are new to the field. Therefore, we had a diverse
representation and coverage of views that showed many different interpretations of citizen science. A
significant amount of comments we received in the survey aided the process of interpretation of responses.
The citizen science characteristics were developed to address and represent the richness of these views.
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Our analysis showed that citizen science is a term that is used to describe a wide range of activities and
practices. It could be understood by considering the characteristics of these activities and practices from
different scientific disciplines including natural sciences, social sciences and beyond. The interpretation of
what counts as citizen science can be different in these distinct disciplines. However, despite these differences,
citizen science is an emerging area of research and practice, with evolving standards on which different
stakeholders are developing methodologies, theories and techniques. It is therefore useful to establish some
level of shared understanding across disciplines to clarify the expectations from a project that is called citizen
science.
The near complete version of our analysis is included in this deliverable as an appendix (final version is planned
to be made public in April 2020), as the main purpose of this deliverable is to present the criteria developed
for citizen science resources, not the characteristics of citizen science, as mentioned before. However, due to
the direct link between these two processes (characteristics being the basis for this criterion), we presented
the process and the main results of the study above. These processes (characteristics of citizen science and
criteria for citizen science resources) are currently running in parallel as two EU-Citizen.Science project
initiatives and are informing one another.
Criterion 2: The resource has the following metadata available
Standard metadata are important for establishing a common approach to classifying and searching for
resources in the EU-Citizen.Science platform, and to provide a framework for emerging resources. The
metadata we require for the platform are not designed to capture all the details of each resource, but to
provide shared aspects of diverse resources that are applicable to all domains.
We have recognized the need to make this definition and the metadata work simple and applicable to ensure
its use and uptake and maintain a balance between the detail in terms of what we want to cover and how
acceptable and easy it is to use by the target audiences of the platform. Therefore, following the standards
from schema.org for a DigitalDocument, we identified a set of metadata to be applied to all resources. Table
2 shows the set of metadata for classifying citizen science resources.
Table 2 - The metadata for classifying citizen science resources in the EU-Citizen.Science platform

Basic information (required fields Description
in bold)

about

The subject matter of the content

abstract

A short description that summarizes the guideline
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aggregateRating

The overall rating, based on a collection of reviews or rating

audience

An intended audience, i.e., a group for whom something was created

author

The author of this content or rating

datePublished

Date of first publication

inLanguage

The language of the guideline

keywords

Keywords or tags used to describe the guideline

license

A license document that applies to this content, typically indicated by
a URL

publisher

The publisher of the guideline

image

An image of the guideline

name

The name or title of the guideline

url

The url of the guideline
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Suggested Overarching Criterion:
The following criterion is a suggested one that the moderators of the platform are encouraged to use if the
type and the characteristics of the resource allows a meaningful evaluation.
Criterion 3: The resource engages with the 10 principles of citizen science
Although updating is needed due to the constantly developing nature of the field of citizen science, the 10
principles of citizen science are widely accepted within the citizen science community as a general framework
that provides guidance and direction for any scientific endeavour. Using adherence to these principles as a
criterion is therefore encouraged to align with the general ideas embodied in the 10 principles of citizen
science. The decision on whether a resource engages with the 10 principles of citizen science will be done in
light of the interpretation by Robinson et al. (2018) together with the characteristics of citizen science as
mentioned above.
The reason for this criterion to be a “suggested” one, instead of a “required” criterion, is that the 10 principles
may be applicable for some resources, but not for all, depending on the type of resource (e.g., water quality
monitoring equipment does not necessarily need to engage with the 10 principles) and the complexity of a
resource for criteria implementation (e.g., a repository on citizen science may include many individual
resources but it is impossible to check each and every one of them actively due to limited resources available
in the project). Therefore, criterion three does not have to be applied to such resources, but instead only
relevant ones. However, its active use is recommended for resources to which it could be applicable. EUCitizen.Science definitions of categories and the peculiarity of the resource will be considered while making a
decision on whether this criterion could be applicable to a resource or not. This decision will be made by the
moderator or the user uploading a resource to the platform. This also holds true for identifying “relevant
specific” and “supporting” criteria, the next step of the criteria process, which are described below.
We consider citizen science characteristics and 10 principles of citizen science as two different overarching
criteria, even though the characteristics work is based on and refers to the 10 principles. The reason for that
is the criterion one is about identifying whether a resource is about or relevant to citizen science. The criterion
three however encourages the moderator to assess the content of a resource in terms of its engagement with
the broader, fundamental principles of the field citizen science.
Only the resources that pass the first two criteria described above (required criteria) can proceed to the second
step of the criteria implementation framework below, which is the evaluation against the “specific” and
“supporting” criteria. Criteria three, does not need to be met for a resource to proceed to the next step, as it
is a suggested criterion, as explained above.
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3.2.2.

Specific and Supporting Criteria for Citizen Science Resources

This step will initially be used as guidelines that will help moderators identify and decide on the starter set of
resources that will be made available in the EU-Citizen.Science platform. The purpose of this step is to aid the
curation of resources for the start of the project in order to create a “shared understanding” of what good
quality is.
After applying the overarching criteria and only if the resource passes the first two criteria that are required,
it can then reach this second step to be assessed against relevant “specific” and “supporting” criteria. Table 3
below shows the potential relevant specific and supporting criteria to help moderators identify which criteria
could be more relevant to a specific category of resources.
Specific Criteria
We identified nine ‘specific criteria’ that are agreed by the project partners. The characteristics of a particular
resource will be considered when making a decision regarding which of the nine criteria are relevant to it. The
nine statements or specific criteria are classified under 5 quality aspects identified based on the results of the
community needs and expectations that are described in section 2.4 above and the experiences of the project
partners. These are as follows:
●
●
●
●
●

Access to the resource
Readability and Legibility
Content
Applicability
Object

The answers to these statements range from ‘strongly agree’ to ‘strongly disagree’ on a five-point scale. If the
total rating exceeds the threshold, which is 50% of the total highest points that a given resource could achieve
based on the relevant questions that are applied to it, then it will be listed on the platform as a good quality
resource. For example, if the resource is a guideline, it is highly likely that 8 questions out of 9 will be applicable
to it (see Table 3 for the potentially relevant questions in each category of resources). As the rating is 1 for
strongly disagree and 5 for strongly agree, the highest score that a guideline could potentially get is 40. Based
on the process described here, if the total points of an assessed guideline is 20 or more, it will be listed on the
platform.
Here are the nine specific criteria under the five quality aspects:
Access to the resource:
1. The resource is easy to access (e.g., the registration process).
Readability and Legibility:
2. The resource is clearly structured according to the type of the resource (e.g., if a scientific paper or
a report, it includes an introduction, methodology, results, discussion and/or conclusions; or if a
methodology document, it includes an introduction, audience description, step by step methodology,
and an example)
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3. The resource has a clear language (e.g., it is easy to read and understand for the intended target
audience and it is concise - for example, if the intended user is a general audience, it is free from
ambiguity, rare words and jargon - and even when they need to be used, their meanings are explained
clearly)
4. The resource pays attention to basic formatting (e.g., titles, paragraphs and references are easy to
capture; grammar and spelling is correct; legible font and adequate font size is used)
Content:
5. The resource clearly describes its aims, goals and methods
Applicability:
6. The resource is easy to implement (this touches on how the resource could be implemented, the
context in which it could be useful, and it provides recommendations for its further use)
7. The resource is easy to adapt to different cases (it explains the limitations of the resource, the context
in which it could be useful, and it provides guidelines or recommendations for its adaptation to
different cases)
Object:
8. If the resource is an audio object, it is clearly audible (no interruption, no background noise, etc.)
9. If the resource is a video, an image or illustration, the quality is good enough (e.g., clear and sharp)
The five-point rating system for the answers to these criteria is shown in Figure 5.

Figure 5: Answers and rating for the specific criteria
Supporting Criteria:
‘Supporting criteria’ include two evaluation and two impact related statements or criteria. The supporting
criteria include only suggested criteria to help moderators make a decision regarding whether a resource
should be listed on the platform but are not included in the rating of the specific criteria. Instead, the
moderator is encouraged to consider them to strengthen their argument on whether the resource should be
on the platform. In other words, supporting criteria will only be used to aid moderators in better evaluating
the quality of a resource (particularly if/when in doubt). Therefore, the answers to these questions will not be
added to the calculations of the specific criteria described above.
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We classified the supporting criteria as two aspects for quality: evaluation and impact. Below are the questions
for these aspects together with their answers:
Evaluation:
10. Was the resource used or is it currently being used in the context of citizen science or in a relevant
initiative? (This could be answered based on the knowledge of the moderator/s and if the resource
itself mentions this.)
a. Yes, the results are positive (no score - supporting argument)
b. Yes, the results are negative (no score - supporting argument)
c. Yes, the results are not available or not known (no score - supporting argument)
d. No, the resource is not used in a different context
e. Don’t know
11. Has the resource been evaluated before in terms of the content, methods and results? (This could be
answered based on the knowledge of the moderator/s and if the resource itself mentions this.)
a. Yes, evaluated with positive results
b. Yes, evaluated with negative results
c. Yes, evaluated with mixed results
d. Yes, the results are not available or not known (no score - supporting argument)
e. No, not evaluated
f. Don’t know
Impact:
12. Does the resource refer to an impact (e.g., on science, policy, society, etc.) that it had in the past
and/or is currently having and/or it could have in the future?
a. Yes, (reason to support the inclusion decision, if the result is good)
b. No, (reason to exclude as this is a supporting criterion, but is just for info)
c. Don’t know
13. If the resource refers to an impact, has this been measured somehow?
a. Yes, (reason to support the inclusion decision, if the result is good)
b. No, (reason to exclude as this is a supporting criterion, but is just for info)
c. Don’t know
While we agreed on the need for implementing a framework that defines quality, we also shared the opinion
on avoiding the application of very strict criteria is important. In the end, the purpose of this exercise is
applying certain standards to define quality based on the community needs and expectations, but at the same
time not being exclusive. Different resources may be helpful in specific contexts, and thus the quality of a
resource could be context-dependent and subjective. Therefore, we also agreed to allow the community to
define resources that are useful for them and to provide feedback on these resources as described in the
following section.
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Figure 6 illustrates the workflow that is described in the top down approach above for the starter set of
resources that will be made available on the platform with its launch.

Figure 6: Quality Criteria Workflow
Table 3 shows specific and supporting criteria that could be relevant to each category of resources. Note that
this is just a recommendation for moderators to facilitate their decision-making process. The moderators are
encouraged to decide, based on the specific characteristics of a resource, which criteria could be applied to a
particular resource, which are called “relevant specific criteria” and which are “relevant supporting criteria”.
After this phase, a resource will be included in the platform if it meets 50% of the “relevant specific criteria”
identified by the moderator. The “supporting criteria”, as mentioned before, are not mandatory to implement,
but are designed to help moderators better evaluate the quality of a resource (particularly if/when in doubt).
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Table 3: Relevant Specific and Supporting Criteria in relation to Figure 2

In the table above, X* is only applicable when the resource has some figures, tables and/or other visuals. For
example, when a scientific publication also has figures, this criterion is relevant.
For the sub-category “miscellaneous” under the category “other materials”, we do not share any
recommendations on which specific or supporting criteria could be applied due to the wide variety of
resources that could fall under this subcategory. The moderator should decide on the relevant specific criteria
based on the resource itself and then implement the 50% rule, as explained above.
The step on implementing the specific and supporting criteria is particularly useful in the context of T3.3
(Resources Gaps Analysis and Opportunity Identification) as the results will be used to identify what the gaps
are in existing resources and how they could be improved.
The information on how this step will be used after the platform is up and running is elaborated in section 3.4
below.

3.3.

A Bottom-up Approach to Criteria

To ensure an inclusive process that is led by experts but also the community, we combine top-down with
bottom-up approaches for collecting and sharing high-quality resources for citizen science. Participants will be
able to upload resources that they find useful to the EU-Citizen.Science platform using the same overarching
criteria identified by project partners, and to rate the existing resources on the platform based on their own
experiences with them. They can also leave detailed comments on the challenges or opportunities of using a
particular resource.
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While we are still in the process of identifying the technical implementation of the criteria, we are also aware
of the limitations of the process of identifying the quality of citizen science resources. However, reaching a
consensus on a process that is inclusive and bottom-up, and at the same time that meets the needs and the
expectations of different target groups of the platform, is not an easy task. We are at the stage of
implementing this process after a year of consultation to agree on the curated resources in the platform, once
launched. It is important to highlight that this process is still not final, and needs improvements during the
project lifetime and beyond, also considering the dynamic nature of citizen science.

3.4.

Next Steps: After the Platform is up and running

After the platform is up and running, the overarching criteria will be implemented as described in section 3.2.1
above. At this stage, the community will be able to upload resources that they find useful by implementing
these three criteria. The reason is that one of the aims of EU-Citizen.Science is to empower the community by
building trust and have them take ownership of the platform including the implementation of the citizen
science resource criteria process.
The bottom up approach will also be applicable for exactly the same reason. As part of this step, users of the
platform will be able to rate, evaluate and provide feedback on resources that are made available on the
platform.
The feasibility of actively using the second step of the top-down approach, which includes the implementation
of specific and supporting criteria will be evaluated. Based on the amount of uploads from the community, we
will assess:
●

If the implementation of the specific and supporting criteria could still be handled within the project
consortium, and/or

●

If the community could be mobilized and engaged in implementation of this process (e.g., either while
uploading a resource, the user could also evaluate the resource against these criteria as well, or we
implement a “a community checkers system” where some community members could volunteer to
check the uploaded resources against these criteria, and/or

●

If leaving the criteria optional to answer while the users upload a resource would bring any added
value.

The whole process will be transparent, and the described criteria development process will be made available
on the platform not only to ensure transparency, but also to provide a basis and guidance to other existing
and emerging platforms on citizen science at the local, national and global levels.
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4. Conclusion
This deliverable outlines the task carried out as part of WP3 of the EU-Citizen.Science project on developing a
framework to identify good quality citizen science resources. The result of the process is an approach that
integrates top-down and bottom-up perspectives that are both expert- and community-driven. This approach
is chosen not only for ensuring quality, but also for its potential to foster a living, well-balanced and sustainable
high-quality repository for citizen science resources. The approach has been well received by all project
partners and beyond the project consortium as it addresses the diverse needs and expectations of different
target groups of the platform, but at the same time empowers the community to take ownership of the
process and be an active part in identifying and producing good quality resources. In time, the quality
framework is expected to carry an important function of guiding and influencing how new resources are
developed in line with its criteria.
Nevertheless, the agreed process has its own challenges, such as the complexity of implementation and the
sustainability of the approach after the EU-Citizen.Science project comes to an end. Even though these two
issues have been the main consideration since the start of the quality framework task, it is a steep challenge
to come up with a result that meets the needs of a diverse audience with different expectations and to
simultaneously build a community that will eventually assume ownership of the platform. Here, we need to
have a certain level of flexibility in the processes to see how the community responds to these efforts.
Another learning from the process is that regardless of how simplified the process is, “quality” in general is a
very subjective concept. People have different ideas and views on what constitutes quality, which makes it
difficult to turn the process into a standardized methodology. In our efforts to develop a quality assurance
process for citizen science resources, a further challenge has been to take into account the complexity of
citizen science itself, as an emerging field. This also illustrates the importance of creating an active community
who will keep developing the quality assessment processes as the field develops.
Considering all these points, the next step for us is to implement the results of this work when selecting the
starter set of resources for the platform, which has already begun. We will then follow the reactions of the
community very closely and keep improving the process based on feedback both in terms of the technical
implementation of the process and its qualitative outcomes. The project provides the possibility to review and
improve the criteria until almost the end of the project, and submit another deliverable on this topic, D3.3
Review of Framework Implementation defined in D3.1, in month 30 of the project.
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APPENDIX 1: Characteristics of Citizen Science
Near Complete Version
Work in Progress: Final Version is planned to be available in April 2020

Introduction
Citizen science is a common name for a wide range of activities and practices. It is possible to understand it by
considering the characteristics of those activities and practices, which are described in this document. These
are found in different scientific disciplines - from the natural sciences to social sciences to humanities - and
within each discipline, the interpretation of citizen science can be slightly different. Yet despite these
differences, citizen science is an emerging area of research and practice, with evolving standards on which
different stakeholders are developing methodologies, theories and techniques. It is therefore useful to
establish some level of shared understanding, across disciplines and practitioners, as to what to expect from
a project that is set out to be citizen science one.
There is little doubt that a project with an open call to a wide range of volunteers to take part in either data
collection or data analysis of a clearly defined research hypothesis will be recognised as citizen science.
However, this is only one type within a large set of activities, practices and forms of participation, resulting in
diverging views about what is - and isn’t - citizen science. Because of these differences in disciplinary and
cultural contexts, attempting to define a universal set of rules for exclusion or inclusion is difficult, and might
even limit the advancement of the field.
Instead, this document attempts to represent a wide range of opinions in an inclusive way, to allow for
different types of projects and programmes, where context-specific criteria can be set. The characteristics
outlined in this briefing are based on views found across the citizen science and wider scientific community.
Our aim is to identify the characteristics that should be considered when setting such criteria (for example a
funding scheme), and we call upon readers to determine which subset of these characteristics is relevant to
their own specific context and aims.
These characteristics build on (and refer to) the ECSA 10 principles of citizen science (“the 10 principles”) as a
summary of best practice - and projects are expected to engage meaningfully with them. Where it is especially
pertinent, we refer to them in the characteristics below.
The following sections outline the characteristics of citizen science. These are grouped into five sections: core
concepts; disciplinary aspects; leadership and participation; financial aspects; data and knowledge. Further
explanation and background are provided in the “ECSA’s Citizen Science Characteristics - Explanation”
document. Note that we use the terms ‘scientific research’ and ‘research’ interchangeably - and we explain
these terms from the perspective of citizen science practices.
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Core concepts
Science and research. Citizen science practices cross disciplinary boundaries: some belong to fields widely
acknowledged as scientific research, while others fall under the general term ‘research’, especially in the arts
and humanities. Citizen science can describe many of these activities, especially when they comply with the
10 principles. We use ‘scientific research’ to refer to research in the sciences, social sciences, humanities and
the arts.
What counts as scientific research? In common with scientific research in general, citizen science can address
a topic that is basic or applied, inductive or deductive, local or global. In specific contexts, it is appropriate to
identify a subset of activities (explicitly include environmental monitoring, or focus on hypothesis-driven
research). To ensure rigour, the research should follow protocols and practices in line with the disciplines
within which the research is framed.
Intention and framing. In many fields, but particularly medical and health sciences and social sciences, there
is a subtle difference between citizen science activities and traditional practices that view participants as
subjects of research, or as participants in a survey or workshop. Therefore, the decision to call an activity
citizen science should include an articulation of which aspects justify this, for example by referencing the 10
principles.
Hypothesis-driven research, monitoring, and scientific database creation. Research in citizen science can
take many forms, and the roles of the participants can include: collecting or analysing data to support or refute
a hypothesis; monitoring environmental or health conditions; and creation of generic data within a domain to
support a wide range of research questions (such as digitising art collections, observations or mapping). In a
citizen science project, it can be appropriate to focus exclusively on some of these activities (for example only
hypothesis-driven) in specific contexts, for example when this is required by funding agencies.
Roles and responsibilities. In citizen science, there are contexts in which it is appropriate for citizens and
scientists to be considered as equal partners in the research process, and cases where the appropriate
contribution is limited to data collection or providing resources. Contributors need to be aware of the act of
participation, with the deliberate intention of being involved in the project. Transparency regarding the
different roles and expectations in the process is recommended, and participants should be made aware that
they are contributing to research. This is especially important if participants are only taking over small or
micro-tasks that require little engagement, but the overall contribution to a clearly defined scientific process
or research is important.
Subject or participant. In some disciplines, such as the medical and social sciences, the shift from being a
research subject to becoming an active researcher should be clear. The nature of such studies means it is
common that citizens themselves, their social behaviours, challenges and health issues are under examination.
But citizens can also take an active role in, and even initiate, these activities. It is possible that the people who
take part in such projects can be subjects and participants at the same time, depending on the intentions and
framing of the research.
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Ethics. The aims and intentions of citizen science projects and the research they involve should be
communicated clearly and openly with participants and other stakeholders. If involvement is consensual and
fully understood by participants, it may be considered citizen science. Special attention needs to be paid to
transparency in community- or self-initiated projects that operate outside organisational ethical practices.

Disciplinary aspects
Disciplinary views. Citizen science is applicable across all scientific disciplines, alongside a variety of
disciplinary traditions and research methods. For example, in the arts and humanities the research approach,
problem formulation and methods of data gathering can defer from natural sciences, and it is important to
acknowledge this variety. In the social sciences, participatory forms of citizens’ engagement have been used
extensively. For example, participatory action research (PAR) and related practices make it difficult to draw a
clear line between these practices and citizen science. Any research that is framed as citizen science is likely
to be explicit about how it needs to be assessed as such (for example by using the 10 principles) and should
consider how participants are moving beyond being subjects of the research.
Medical sciences and human health. Projects investigating human health (physical or mental) can be difficult
to assess as citizen science due to their varying levels of active engagement, the purpose of knowledge
production, data sharing, the level of expertise required to assess medical information, and the involvement
of commercial activities. In such cases, the organisational context needs to be considered: the same activity
(for example, a trial of an intervention) can be done by a hospital or a commercial actor, and therefore could
be assessed differently. While in other domains, sharing personal data is sometimes problematic, in the health
domain it is almost a prerequisite to participation.

Leadership and participation
Individual project, Community-led project, and Scientist-led project. Citizen science projects can be led by
scientists or can be carried out by a community to address a particular issue. Projects can also be run by an
individual, who will carry out the whole project alone. All are potentially consistent with citizen science, and
the decision on each project can be made by examining its context and practices.
Research-performing organisations, public bodies and institutions, non-governmental organisations
(NGOs). Citizen science initiatives can be supported and run by different types of organisations. While
commercial activities need special attention, activities that are run by public bodies (such as environmental
monitoring) and NGOs (such as health charities) could be part of citizen science, and it is not mandatory to
include professional scientists or research-performing organisations.
Degree of engagement. Active engagement that requires citizens’ cognitive attention during participation in
the research process is favoured over limited interaction. It is also preferable to engage citizens in several
phases of the research process. Minimal participation, for example volunteers sharing computing resources
or social media habits without actively engaging in the research itself or downloading an app that
automatically collects data for scientific purposes, could still be considered as citizen science under certain
conditions. Examples include when a project actively aligns with the 10 principles or supports the production
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of scientific results that would not have been possible without the informed decision of volunteers to
contribute.
Small scale vs large scale. Citizen science projects can include a single person carrying out a research project
and sharing their knowledge on a non-traditional platform (such as a blog) while adhering to scientific
standards (such as peer review). It can also consist of a small group of participants or be open to large-scale
participation in various phases of the research process. Projects may aim to achieve large-scale participation,
or to contribute significantly to knowledge through personal effort, depending on the context and the
discipline. Depending on the aim of the project, all scales could be considered as citizen science.
Professionalism vs volunteerism. When citizen science is understood as a collaboration between professional
and volunteer scientists, the question arises: what is “professional” and what is “volunteer”? Understanding
of these terms varies widely and depends on context, culture and the field of enquiry. It includes aspects like
professional skill sets, remuneration and timescales of involvement. For example, volunteers with a scientific
education can still be volunteers when they apply their skills in their free time. They can engage in scientific
activities full time and still be understood as volunteers under certain conditions (for example, when the effort
is beyond their roles).
Science engagement and science education. Citizen science projects can have educational outcomes for
participants involved in various phases of the research process. Intended learning outcomes for participants
are a favourable aspect in citizen science. However, for a project to be classified as citizen science, educational
goals or science engagement/outreach should not be the core focus, to ensure they do not overshadow the
scientific goals. Hence, achieving higher awareness of and engagement with scientific processes can be one
aim (intentional or unintentional) of citizen science projects - but should not be the main aim.
Commercial activities. If a direct commercial benefit is the main aim of an activity, and results from the use
of data, for example via paid data services for the personal benefit of the person who shares the data and
further commercial use beyond services for the data provider, it is generally not considered as citizen science.
This also applies if motives for activities are perceived solely to support a marketing or business strategy,
rather than supporting a unique research goal and a justified involvement of citizens. However, commercial
activities that are in line with the 10 principles and are transparent could still be considered as citizen science.
Activism. Citizen science projects may include an intervention into the current state of affairs, such as local
decision making. This might happen in activities that fall under banners such as Participatory Action Research,
community science, or addressing environmental injustice. Concerns over motivational bias in the project
results can emerge in such cases, and it is recommended to pay attention to the implementation and
documentation of the relevant disciplinary standards to demonstrate rigour.

Financial aspects
Financial support for scientific research. Pure financial support to a project, such as crowdfunding,
subscription fees and donations, is not considered citizen science, as no participation in any phase of the
scientific research takes place. Careful consideration of the consistency with citizen science should be made if
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the financial contribution is a prerequisite to a form of participation in the scientific research phase of the
project.
Payment to take part in a project. Requesting financial contributions from citizens to participate in a project,
for example to finance data-measurement kits, can be consistent with citizen science. But consideration
should be made as to how this may affect social inclusion (such as excluding poorer participants) and bias
participation.
Incentives to participants in an activity. Projects that incentivise participants can qualify as citizen science,
but this is dependent on the context and form of relationship between project leaders and participants.
Incentives could take different forms, such as small payments in crowdsourcing activities, or providing bikes
to facilitate mobility in a place with high deprivation. However, the type or amount of the incentive should be
taken into account before considering its consistency with citizen science. Acceptance of incentives/payments
to participants in the citizen science context depends on the culture/country and the social/economic status
of participants.

Data and knowledge
Data and knowledge generation. Scientific and academic research that include volunteers can include
different forms of data and knowledge generation, including novel data generation, creation of new analyses,
or production of new knowledge in written and other forms. The knowledge produced in such projects should
adhere to disciplinary standards, such as ensuring peer review of project publications and materials.
Data ownership and use. Citizen science is commonly perceived and placed within the open science domain,
such as by complying with open data-sharing, open access publications and full transparency of data
ownership. There may, however, be cases in which data use is limited to certain stakeholder groups, the
outcomes are not made public, or the publications generated are not open access, particularly with regards
to privacy concerns. It is preferable for participants to own the data they generate, and they should be made
fully aware of why, when and how it is used by others.
Local knowledge-sharing. Citizen involvement in producing and interpreting data gathered locally by
community members, to raise local awareness and action, is a common model of citizen science. The active
participation of professional scientists or researchers, and the sharing of results outside the local community,
are not mandatory, as long as the project adheres to established research principles and practices.
Opportunistic vs systematic data collection. Different scientific research projects can use and benefit from
datasets with a wide variety of characteristics. For some analyses, a systematic and rigorously created dataset
is necessary, while in others opportunistic or partial information is fit-for-purpose. Citizen science can
contribute to both. The specific context, research aims, and disciplinary practices of the project will determine
where the activities fall on the spectrum of opportunistic to systematic data collection.
The use of digital data-collection tools in medical and social sciences can be seen as a social survey or as
participatory data collection, and therefore part of citizen science. The intention and framing of the project,
as well as adherence to the 10 principles, can help in deciding if such use is a citizen science activity.
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Sharing personal and medical data. In medical and social sciences, the boundaries of citizen science and datacollection practices can be challenging. Sharing personal and medical data can be part of citizen science, but
this depends on the framing and intention of the project, and a consideration of whether those taking part are
subjects of research or participants who are shaping and carrying out different stages of the project. The
inclusion of practices that are in line with the 10 principles can assist in establishing this.
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APPENDIX 2 – Resource Information Form
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