
Citizen science and quality

Prof. Dr. Jeroen P. van der Sluijs

FabFuse#4, Amersfoort 22 August 2015



What is “science”? (I)

Styles of reasoning (Ian Hacking)
• characterise the way by which academic disciplines & practices 

arrive at scientific propositions
• determine what counts as rational or irrational, scientific or 

quasi-scientific, valid or invalid evidence, true or false.

Examples of styles:
• Postulation (mathematics)
• Experimental exploration
• Hypothetical construction of analogical models 

(‘knowing is making’)
• Ordering of variety by comparison and typology
• Statistical analysis of regularities of populations / probabilities.

(Crombie 1992, 1994, Hacking 1982, 1985, 1992, Kusch 2010)



What is “science”? (II)

• Scientific knowledge is 
primarily distinguished from 
other forms of knowledge by 
being more systematic

(Hoyningen-Huene, 2013)



Four epochs of science

• Amateur science
• Professional science
• Industrial science
• Big Science

(Slide from Matthias Kaiser)



Amateur science
• Separated from universities
• Mainly as spare-time activity of men
• Independent income
• Partially sponsored by wealthy individuals with 

special interests
• Later: entertainment

in French Salons

(Slide from Matthias Kaiser)



Professional science

• Starts with Humboldt University 1810 in Berlin
• Integration of education and research
• Education of public officials and administration
• Part of the larger culture

(Slide from Matthias Kaiser)



Industrialised science:

• End of 19th Century.
• Recognising the technological potential of science
• In line with the dominant view of progress
• Industrial institutes organised alongside universities
• Chemical industry; Kaiser Wilhelm Society (1911), 

etc. (Slide from Matthias Kaiser)



Big Science
• Starts with 2nd World War
• Manhattan Project
• Collective enterprise 

towards common goal
• Management system
• Goal from outside science

(Slide from Matthias Kaiser)

Biotech, Nanotech, ICT, Converging Technologies, Synthetic Biology
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• It may be argued that citizens lack 
theoretical knowledge and are biased by 
self-interest

• It can equally well be argued that academic 
scientist lack practical knowledge and have 
their own unselfconscious forms of bias



Roles of citizens in science

• (Co-) definer of the problems to be addressed 
(influence or set the research agenda)

• Producer of original knowledge 
• Source of local / traditional knowledge
• Extended peer review: engage in quality control 

of science done by others (for instance: review of 
assumptions)



Local knowledge

• knowledge of local conditions, which may 
determine which data are strong and relevant, 

• anecdotes
• informal surveys
• official information published by unofficial means
• investigative journalism
• can help to diffuse the policy problems



local knowledge / 
Indigenous Knowledge–

• Knowledge that is unique to a given culture or society. IK contrasts 
with the international knowledge system generated by universities, 
research institutions and private firms. It is the basis for local-level 
decision making in agriculture, health care, food preparation, 
education, natural-resource management, and a host of other activities 
in rural communities. (Warren, 1991)

• Indigenous knowledge is used synonymously with ‘traditional’ and 
‘local’ knowledge to differentiate the knowledge developed by a 
community from the international knowledge systems sometimes 
called ‘’Western’ system, generated through universities, government 
research centres and private industry. IK refers to the knowledge of 
indigenous peoples as well as any other defined community. (Warren, 
1992)



“Knowledge used for policy-making and public debate 
should not only be excellent from a scientific point 
of view; it also needs to be ‘socially robust’, 
responding to policy, social, economic needs or 
concerns.  This involves expertise beyond traditional 
and professional ‘peer’ community to include those 
with practical or other knowledge about the issue at 
hand.” 

EU White Paper on Governance, Liberatore, A. 
rapporteur, 2001.



Incentives for participatory 
risk assessment
• Instrumental

– decrease conflict/increase acceptance of or trust in the science
• Normative

– process should be legitimate/ democracy
• Substantive

– relevant wisdom is not limited to scientific specialists and public 
officials

– Bounded rationality
– Increase quality

(Stern & Fineberg, Understanding Risk, Informing Decisions in a 
Democratic Society, 1996)



Models of participatory policy-making (Pellizzoni, 2001)



A Ladder of Citizen Participation, Arnstein, 1969

http://lithgow-schmidt.dk/sherry-arnstein/ladder-of-citizen-participation.html

1 Manipulation and 2 Therapy. non 
participative, cure or educate the 
participants. achieve public support by PR.
3 Informing. one way flow of information
4 Consultation. attitude surveys, 
neighbourhood meetings and public 
enquiries. Window dressing ritual
5 Placation. Allows citizens to advise but 
retains for power holders the right to judge 
the legitimacy or feasibility of the advice.
6 Partnership. Power is redistributed 
through negotiation between citizens and 
power holders. Shared decision-making 
responsibilities.
7 Delegated power to make decisions. 
Public now has the power to assure 
accountability.
8 Citizen Control. Participants handle the 
entire job of planning, policy making and 
managing a programme.



http://dx.doi.org/10.1126/science.1251554

http://dx.doi.org/10.1126/science.1251554


Which of these tools has the 
highest quality

or

Q2:         Citizen science          or               Academic science

Q1:



If you need a tool to put a nail in the wall,
which tool has the highest quality?



What is quality?
• British Standard Institution (1979) and the ISO 8402 

(ISO 1986) define quality as 
“The totality of features and characteristics of a 
product or service that bear on its ability to satisfy 
stated or implied needs.”

• Plato: “the quality of something is measured by its 
ability of reaching its goal”

• FITNESS for
• Use
• Purpose
• Function !

(Slide adapted from Serafin Corral)



Relationships among the processes within CBA methodology 
(source: Tattersall, 2007, 2008).

Community Based Auditing 



Why Most Published Research Findings Are False 
(Ioannidis, 2005)

There is increasing concern that most current published research findings are false. 
The probability that a research claim is true may depend on study power and 
bias, the number of other studies on the same question, and, importantly, the ratio of 
true to no relationships among the relationships probed in each scientific field. In this 
framework, a research finding is less likely to be true when the studies conducted 
in a field are smaller; when effect sizes are smaller; when there is a greater 
number and lesser preselection of tested relationships; where there is greater 
flexibility in designs, definitions, outcomes, and analytical modes; when there is 
greater financial and other interest and prejudice; and when more teams are 
involved in a scientific field in chase of statistical significance. Simulations show 
that for most study designs and settings, it is more likely for a research claim to be 
false than true. Moreover, for many current scientific fields, claimed research 
findings may often be simply accurate measures of the prevailing bias. In this essay, I 
discuss the implications of these problems for the conduct and interpretation of 
research. 
http://www.plosmedicine.org/article/info:doi/10.1371/journal.pmed.0020124

http://www.plosmedicine.org/article/info:doi/10.1371/journal.pmed.0020124


Bias
Unintentional bias
• Overconfidence
• Representativeness
• Anchoring
• Bounded rationality
• Availability / lamp posting
• Implicit assumptions
Motivational bias (CoI)
• Strategic research behaviour
• Interests with regard to outcome of analysis
http://www.nusap.net/modules.php?op=modload&name=NS-Glossary&file=index&letter=B

http://www.nusap.net/modules.php?op=modload&name=NS-Glossary&file=index&letter=B


Issues in data quality
• Relevance / pertinence
• Sample size
• Representativeness
• Scale issues (temporal / spatial / system)
• Accuracy
• Reproducibility
• Consistency
• Traceability / documentation
• Completeness
• Maintainability
• Standardization
• Portability



Quality of knowledge for sustainability:
• Salience: relevance of the assessment to the needs of decision makers
• Credibility: scientific adequacy of the technical evidence and arguments
• Legitimacy: production of information & technology has been respectful 

of stakeholders’ divergent values & beliefs, unbiased in its conduct, & fair 
in its treatment of opposing views & interests.

http://www.pnas.orgcgidoi10.1073pnas.1231332100/

http://www.pnas.orgcgidoi10.1073pnas.1231332100/
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