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Big data ; artificial intelligence
Quality 

Collective
Citizen Science: 

Romain Julliard et al.



Data for research
Biodiversity indicators for decision makers
Empowerment of participants

Þ 15 years of experience
Þ 15 CS projects (skilled 

amateurs, ordinary public, 

teachers, farmers…)
Þ >100 scientific international 

publications
Þ 15 000 active participants 

each year

National monitoring of biodiversity 

through citizen science

Where do we 

comme from?



“Institutional” citizen science:

Voluntary citizen

Institution (academic) + NGO partners

- Protocol
- Analyze

- Community 

management

Other stakeholders: State, local government and 

municipality, education, nature protection…

Data for research
Biodiversity indicators for decision makers
Empowerment of participants

Þ 15 years of experience
Þ 15 CS projects (skilled 

amateurs, ordinary public, 

teachers, farmers…)
Þ >100 scientific international 

publications
Þ 15 000 active participants 

each year

National monitoring of biodiversity 

through citizen science



A first lesson from our experience





A first lesson from our experience:

• A positive correlation between scientific data quality et participant 
engagement

« it must be simple and funny otherwise people do not participate »



Find the optimal Optimal experience 
(Csíkszentmihályi Mihály) :



Structured data / based on protocol:

observations   ;

Human’s skills Individual specific contribution

Situated, intentional data, enriched with local 

knowledge and own participant experience 



A secon lesson from our experience



The importance of the social plateform for data quality control



The importance of the social plateform for data quality control

- Imitation

- Advices

- Social control



Comparaison France / South Korea

Same protocole but:

Photo galery, instead of structured data

Same amount of participation on fisrt 

year

The importance of the social plateform for data quality control





- Imitation

- Advices

- Social control

The power of social 

interaction among 

participants for developing 

data quality control

=> structured data (participations) are visible by all (they then serve as tutorial for 

new comers), commentable by participants, and may be eventually modified by 

the author (a new version is then created and old ones stored)

The importance of the social plateform for data quality control



o visible by all

o Commentable by 

participants

o Modifiable by 

auteur (version)

Imitation

advices, help

Quality control

Homogeneous data

Shared learning

Sense of belonging

=> High added-

value data

Web site Participant Outcome

Citizen science : the martingale



What we learned in scientific 

textbook:

Data should be independent 

from each other

Observers should be trained 

=> homogeneous skills

Data should be validated by 

experts

What we actually 

recommand:

Imitation resulting in data 

contamination 

Allow individual participant to 

progress while participating

Encourage the community of 

participants to build its own rules of 

deliberation on data quality















Raisons for success

• Motivation to participate:

– > contribute to science

– > self-learning !

« Before, in my garden, there were only butterflies, now, there are 
painted laidies, red admirals, swallowtails » 



• « J’ai toujours été intéressé par tout ce qui était science. Bon 

là c’est vraiment très modeste, mais c’est l’idée de se dire 

qu’on peut participer justement en tant que non 

scientifique… » 

(Femme, soixantaine, côte Méditerranéenne, mariée, enfants, sans profession)

• « En fait, à partir du moment où j’ai regardé les papillons, j’ai 

appris, je les ai connus, et c’est vrai que je ne savais pas tout 

ce qu’il y avait comme diversité. Et ça je trouve que c’est une 

expérience extraordinaire. » 

(Femme, cinquantaine, Ile-de-France, mariée, enfants, sans profession)

• « Le petit dernier qui a cinq ans (…),  il connaît deux, trois 

quatre noms de papillons. Il arrive à les reconnaître. Donc, 

Participant interview (among 30):



Voluntary butterflies monitoring

Volunteering
General 

environmental 

concern

Confidence in 

science and 

museum

Higher interest and 

knowledge for butterflies

Higher interest for garden 

ecosystem functioning

Change in 

gardening practices



Conservation psychology approach

400 pupils (age 11-13) from 29 

classes in very dense urban context

Unpublished

Biodiversity monitoring at school

Questionnaire

Environmental values

Outdoor activities

Drawing

Urban garden they 

would dream of



Biodiversity monitoring at school

« At the TV, you can hear a lot about 

environmental issues. For you, for whom is it 

the most problematic? »

(3-level Likert scale)

My future

My health

Myself

Children

Human

My family

Insects

Birds

Plants

Altruistic

Egoistic

Biospheric

Environmental Values (Stern and Dietz 1994)
Scale adapted for children by Schultz



Biodiversity monitoring at school

Natural elements: 8

Built elements : 0

Human presence: no



Biodiversity monitoring at school

Natural elements: 4

Built elements : 3

Human presence: yes



Biodiversity monitoring at school

Natural elements: 0

Built elements : 4

Human presence: no



Biodiversity monitoring at school

Participation 

to biodiversity 

monitoring

Higher presence of 

nature in the drawings 

(P=0.08)

Outdoor extra-

school activities 

P=0.12



Biodiversity monitoring at school

Participation 

to biodiversity 

monitoring

Higher presence of 

nature in the drawings 

(P=0.08)

No difference in 

environmental values (P=0.97)

Outdoor extra-

school activities 
More biospheric values

P=0.0001

P=0.12
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