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Introduction to Citizen Science

« Some historical and definition issues
» Developement of citizen science the last years
« Reflection and research about citizen science

« What is next?
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History and current definition
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Citizen Science is

naturhistorisches museum wien ‘ l II |
1010 wien, burgring 7 | www.nhm-wien.ac.at . - .

Epistemic Participation
- Increase of scientific knowledge

Transformative Participation
- Sustainable development

Citizens contribute knowledge
(Rick Bonney,
Cornell Lab of Ornithology, USA)

Science for Society -
Empowering citizens (Alan Irwin,
Copenhagen Business School, DK)
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Citizen Science is

© Inian Moorthy | IIASA

e —

simple complex
(crowd sourcing) (co-design)
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Activities range from

* Crowdsourcing to
biosystematic research

* Project planning to data
elevation

* One day excursion to
. Lol regular lab work
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https://doi.org/10.1371/journal.pone.0147152, Kulllenberg & Kasperoski, 2016
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professional
scientists

somehow but it is
\not my principal job.

citizens

Another thing in
which | cannot
participate.

.
Q/olunteers

What is my worth? X
Am | only free

labour?

\

| just got involved J

(credentialed
B scientists

You know, | never
finished my degree
5 back then.

rhobbyisl:s/
| amateurs

I've actually worked
in this fField longer
s than you.

ST
indigenous
people

This is so much
more than just

i science for us.

What to call people involved in citizen science projects?

academic
scientists

Sounds like we

have no experience
of the real world.

\

(community ==

T

|_members

| don't hold the same
values as them.

.

Sensors

I'm not a robot ...
yet.

08.03.2021

Source: Eitzel et al.(2017) Citizen Science Terminology Matters: Exploring Key Terms.
Citizen Science: Theory and Practice, 2(1): 1, pp. 1-20.




European
Citizen Science
Association

Version 1, April 2020
ECSA’s characteristics of citizen science

Types of research

(Hypothesis-driven research, monitoring, inductive and exploratory and scientific
database creation)

Roles and responsibilities
(ranges from equal partners to mere data contribution; key is transparency)

Initator organisations

(Research-performing organisations, public bodies and instituions, non-governmental
organisations)

08.03.2021 9


https://ecsa.citizen-science.net/wp-content/uploads/2020/05/ecsa_characteristics_of_citizen_science_-_v1_final.pdf

Table 2.1 Selected definitions of citizen science

1

Oxford English Dictionary (2014)

Scientific work undertaken by members of the gen-
eral public often in collaboration with or under the
direction of professional scientists and scientific
institutions

(B)

Wikipedia (2005)

A project (or ongoing program of work) which aims
to make scientific discoveries or verify scientific
hypotheses

Wikipedia (2019)

Scientific research conducted, in whole or in part, by
amateur (or nonprofessional) scientists

17

US National Oceanic and Atmo-
spheric Administration (NOAA)

Citizen science is defined as a form of open collab-
oration where members of the public participate in
the scientific process to address real-world problems
in ways that include identifying research questions,
collecting and analysing data, interpreting results,
making new discoveries, developing technologies
and applications, and solving complex problems

08.03.2021

Haklay et al., 2021; https://www.springer.com/de/book/9783030582777
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And for whom and for which
purpose you need a definition?

The citizens?

Funders?

Science?

e

https://theconversation.com/seven-ways-universities-benefit-society-81072
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https://business-review.eu/investments/ft-eu-plans-to-cut-by-eur-30-bln-cohesion-funds-for-eastern-europe-and-boost-support-for-greece-italy-and-spain-171327
https://theconversation.com/seven-ways-universities-benefit-society-81072
https://www.buergerschaffenwissen.de/projekt/fledermausforscher-berlin-gesucht

h
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Citizen Science is

* the active and volunteer |
engagement of citizens . .

* in scientific research.

Blrgerforscher Jupp Lohr. Foto: G. Coordes.
https://www.buergerschaffenwissen.de/projekt/mikroplastik-auf-der-spur-mitforschen-im-citizen-lab
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Development of citizen science
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National and international Citizen
Science Networks

European
Citizen Science
Association

s

CITIZEN SCIENCE
ASSOCIATION

€cCsa

syl Australian
Aoriver Citizen Science
{5 Association

eu-citizen.science
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https://www.buergerschaffenwissen.de/sites/default/files/grid/2017/11/20/gewiss_endbericht_final_0.pdf
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https://www.buergerschaffenwissen.de/

Citizen Science Platforms and projects

Air pollution

AIRbezen

Measuring air pollution by using strawberry plants

i ..
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https://www.uantwerpen.be/nl/projecten/airbezen/

Citizen Science Platforms and projects

Air pollution

ISPEX

MINT / STEM
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https://www.buergerschaffenwissen.de/index.php/projekt/ispex-wie-sauber-ist-der-himmel-ueber-berlin
http://ispex.nl/en/

Citizen Science Platforms and projects

Air pollution
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https://eu-citizen.science/project/40

Citizen Science Platforms and projects

Earth quakes

08.03.2021

(@) Citizen Seismology - &

It is widely known that the more a population is informed of natural risks, the more it is
resilient and able to face calamities. This is why prevention and information are important in
disaster management and in the sociology of risk. Less well-known is the contribution
populations themselves can provide. Knowledge is not a one-way road: scientists contribute
to the general level of risk awareness in the population, but citizens can also give scientists
precious insights that would otherwise have been overlooked.



https://www.citizenseismology.eu/

Citizen Science Platforms and projects

Nuclear energy

Cnl.-.-enS;lynu:' Sc Sta I bl p ,'

CITIZEN SCIENTISTS MEASURE NUCLEAR RADIATION AFTER FUKUSHIMA

& SCIENCE | » Ul
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https://magazine.scienceconnected.org/2020/03/citizen-scientists-measure-nuclear-radiation-after-fukushima/

Citizen Science Platforms and projects

Q.16.In which domains is Citizen Science supported/applied in your country? (multiple choice)

Number of Counts

40 m Number of Counts
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https://cs-eu.net/sites/default/files/media/2020/02/CA15212 WG3 Vienna Manzoni Schade Doerler PresentationSurveyTechnicalReport.pdf
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https://cs-eu.net/sites/default/files/media/2020/02/CA15212_WG3_Vienna_Manzoni_Schade_Doerler_Heigl_PresentationSurveyTechnicalReport.pdf
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Data quality: Data contextualisation:

ensure the validity communicate the context in
and reliability of data. which a particular dataset
| has been created: metadata,

descriptions of purpose and

methods of dataset creation.

Reliability

and validity Metadata
Ownership Data and
and processing
Data reuse: S i syt Data interoperability:
clarify data ownership enable unproblematic
and future accessibility. reuse of resources
Use open data, (data and processing)
open standards. across different

systems/projects.

Fig. 8.1 Four aspects of data accuracy in citizen science
Balasz et al., 2021; https://www.springer.com/de/book/9783030582777
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https://www.springer.com/de/book/9783030582777

IDENTIFY FRAME PILOT DATA
THE ISSUE (THE PROBLEM) DESIGN ANALYSIS

Q ® 7 4

OUTCOMES

2 3 4 5 QG ) 7 e
(2]
A S o
STAKEHOLDER DATA
MAPPING COLLECTION ACTION
Ensure all social Considerations involve local
groups are should already be communities in
represented identified decision-making
process

Fig. 14.1 The D-NOSES inclusive engagement model

Paleco et al., 2021; https://www.springer.com/de/book/9783030582777
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Good Practice in Citizen Science
naturhistorisches museum wien

1010 wien, burgring 7 | www.nhm-wien.ac.at - .
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Reflection about citizen science
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https://www.springer.com/de/book/9783030582777
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How do scientists learn

sharing and discussing needs
and experience with colleagues

setting tasks for the public

designing and improving the project
and tu'min_g

analysing volunteers' inputs
and getting surprised

discussing with volunteers,
other scientists and the public

getting a position or changing job

public communication and training
interdisciplinary collaboration
commurnity management

soclal positioning/activism

citizen science issues and ethics:

lack of awareness and knowledge of
citizen science projects and methods

tack of tima, money
or technical support

lack of public communication skills
complexity of data and tasks

confidentiafity of data

lack of institutional recognition of
citizen science and value for career

How do participants learn

contributing to the task

interacting with others

using extemal resources

using project documentation

sharing personal creations
What do participants learn

project mechanics

pattern recognition skills

on-topic extra leaming

scientific literacy

off-topic knowledge and skills

personal development

lack of time

limited self-confidence in one’s
capacity to contribute to research
limited money for carrying out the
«casts of participation

lack of technical skills or material for
online or IT'mediated projects

subjective distance to science
{possibly due to level of education)

project design (lack of faedback on
performance,

Jlack of interactions, etc)

Fig. 154 Extended thematic map of volunteers” learning


https://www.springer.com/de/book/9783030582777

Policy 4mmsssm) Research

2
Content
formulation
2 o
Processes Institutions Principles for
Politics and bl better governance
\ Instruments other actors /
Participatory Polity
approaches

Fig. 18.1 The interdependent facets of citizen science (right) and policymaking (left) — mutual
impacts

Schade et al., 2021; https://www.springer.com/de/book/9783030582777
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What I1s nhext?
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Citizen Science and the SDGs

CITIZEN SCIENCEl B B

‘11111111
S D1[E M B CONFERENCE

14.-15.10.2020 Knowledge for Change:
A decade of Citizen Science (2020—-2030)

in support of the Sustainable Development
Goals
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https://www.cs-sdg-conference.berlin/en/

Citizen Science and Open Science

Social Relevance & Innovation

P
os)

v
Large

infrastructures
(EOSC)

Open

Open Science
innovation

Citizen
observatories

Accessibility to
research processes,
data & results

Open access

Transdisciplinarity
to publications '

Altmetrics

Citizen
engagement

Responsible Research
& Innovation

- ——
T ————

Research/Data Infrastructures

Fig. 18.2 The relationship between citizen science and open science. (Based on Vohland and
Gobel (2017), modified)

Schade et al., 2021; https://www.springer.com/de/book/9783030582777

08.03.2021



https://www.springer.com/de/book/9783030582777

Citizen Science and Open Science

Ethics 1.0
Contract . ‘
between scientists and citizens/participants: between scientists and citizens/participants on:
Information

(on research project, targets, ...)

(on health, genes, ...)

Fig. 20.1 The difference between informed consent in research ethics 1.0 and 2.0. Whilst,
traditionally, informed consent is understood as a kind of contract, in ethics 2.0, there is a
continuous — dynamic — interdependence between initiating researchers and participating citizens

08.03.2021



https://www.springer.com/de/book/9783030582777

Citizen Science and Al

o

\{

T #= ', = rabbit
axon 6:9 rabbi

Fig. 10.1 The interaction between spotters and ML processes during image classification within
the camera trap database

Franzen et al., 2021; https://www.springer.com/de/book/9783030582777

08.03.2021



https://www.springer.com/de/book/9783030582777




