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• Overview of citizen science activities today: Modes 
of participation; Relationships between scientists 
and the public; The role of technology

• Citizen science and policy: policy cycle
• Citizen science across disciplines 

Synopsis
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Volunteer computing 



Volunteer Thinking 







• In passive sensing, 
participants download a 
software, and sometimes 
connect a sensor, to allow 
for a wide network of 
observation.

• Quake-Catcher provide 
detailed seismographic 
observations

Passive Sensing 



BBC Pandemic experiment 2018
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Mapping for Change

Participatory Sensing





DIY Science



Bento lab – DIY biology tool



Geography, Anthropology, Computing:
Towards Intelligent Maps
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Maasai Mara, Kenya 

This project has received funding from the European Research Council (ERC) under the European Union’s Horizon 2020 
research and innovation programme (Grant agreement No. 694767)



Citizen Science with public engagement



THE POLICY CONTEXT OF CITIZEN 
SCIENCE: ENVIRONMENT, BIOMEDICAL, 
EDUCATION, AND SCIENCE 



• As an emerging practice citizen science needs:
– Legitimacy and acceptance as an effective 

methodology in scientific practice, and in use of 
scientific information 

– Funding to support project personnel, equipment, 
digital and physical infrastructure 

– Support for coordination efforts across projects, sharing 
of best practice and new innovations 

The role of policy in citizen science



• We can look at the policy 
process as a cycle –
agenda setting, 
formulation, decision-
making, implementation, 
and evaluation

Policy Cycle

Susanne Hecker



• Audubon Society 1989 Acid rain 
campaign was set to show the 
geographical scale and prevalence 
of a problem 

• Also relevant in raising interest, 
consultation and lay participation in 
formulation of issues 

1 – Agenda setting



• Discovery trips in Doing It Together 
Science project – e.g. bringing 
Polish policy makers to London to 
learn about citizen science on air 
quality (2017)

• Policy formulation require a deeper 
understanding of the issues, 
evaluation of possible steps and 
their impacts  

2 – Policy Formulation

Aleksandra Berditchevskaia (Tekiu)



• Usually done by state entities
• Potential to influence through 

lobbying and direct 
communication with decision 
makers

• Example: ACT UP FDA 
campaign - lobbying and 
action

3 - Decision making 



• Policy implementation require the active 
monitoring, data collection for enforcement, 
providing guidance  on implementation and 
compliance

• Water monitoring in the USA, verifying that water 
quality is within the agreed 
standards.  

4 – Policy Implementation



• Evaluation is aimed at ensuring that 
policy implementation is effective –
achieving the expected outcomes that 
were set in the early stages

• Long term monitoring – for example 
running Earthworm Watch to understand 
changes in soil conditions over time. RSPB 
Big Garden Birdwatch examine changes 
over time.

5 – Policy evaluation 



Policy field Type of issues and activities 

Environmental management Monitoring water quality, biodiversity 
observations, meteorological 
measurements 

Education Science, Technology, Engineering and 
Mathematics (STEM) focus education; 
Science teaching; Informal education

Culture & Museums Deeper engagement with visitors and 
wider educational mission of institutions

Science Allocation of budgets to different science 
activities; maintaining public trust and 
support of science; public engagement 

Health & medicine Patients engagement; DIY biology 
experimentation

Policy fields



CITIZEN SCIENCE ACROSS 
DISCIPLINES



Scientific disciplines
• Form of organisation of 

knowledge – especially 
in research institution 
and universities 

• Defined by 
departments, journals, 
conferences, and 
learned societies 

• Influence what is 
studied and how

Börner etal. 2012 



• Two critical terms to understand academic 
disciplines ways of developing their knowledge.

• Ontology: what is reality? 
• Epistemology: how do you know about it?
• Methodology: how do you find out what you know?

• In most scientific disciplines, these “infrastructure” 
concepts are taken for granted 

Epistemology and ontology



• Part of biology 
• Focusing on the interaction between organisms 

and their environment: behaviour, evolution, and 
understanding ecosystems

• Looking at complex environments and using 
holistic approaches

• Working through inductive and deductive cycles 
of inquiry 

Ecology: biodiversity observations



• Need for an holistic 
data collection

• Organised activity: 
BioBlitz

• Opportunistic activity: 
iNaturalist projects 

Citizen science in ecology
2012 BioBlitz at Rocky Mountain National Park. (NPS)



Hypothesis-led citizen science



• Biomedical research focus on 
medicine, understanding how 
to develop better medicines 
and medical treatments

• Understanding through 
interventions and their impact

• Methodology: Randomised 
Control Trial 

Biomedicine: randomised control trials

By PrevMedFellow



• Participants 
discussed the 
initiation of the study

• Participants 
volunteered to self 
experiment, with  
control drawn from 
other participants. 

PatientsLikeMe Lithium Study



• Biomedicine developed statistical techniques to 
merge results from multiple studies (meta-
analysis)

• Cochrane Crowd is a system
for the classification of 
journal abstracts to assist 
systematic reviews and
meta-analysis 

Crowdsourcing RCT results



• Part of Astronomy, which is related to physics, 
chemistry and mathematics. Aims to explain the 
patterns and development of the universe

• Strongly deductive – based on theoretical 
astrophysics theories, using the “natural 
experiment” of the observed universe 

• Observations and statistical techniques are used to 
assess the validity and robustness of theories 

Astrophysics: classifying galaxies



• Need to assemble 
large data sets of 
classifications

• The classifications can 
only partially 
automated, and need 
human assistant

• Use of cognition and 
crowdsourcing 

Citizen Science in Astrophysics 

SDSS, Galaxy Zoo; Composite: Richard Nowell & Hannah Hutchins



Summary
• Citizen science has historical precedents, but new 

types of activities and participants. This is the result 
of societal and technical trends. 

• Citizen science includes a wide range of activities, 
and if gaining recognition among the public and 
within the area of research

• Growing interest within policy makers and 
implementers

• Citizen science adapt to the disciplinary context.


