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Interest of the research 
 
• What is science ?  

 
 
 
 
 

• Pupils labour to identify scientific nature of a theory. 
• Confusion between science et belief (Feltz, 2008), 
• Ignorance of the history of science (Carette et al., 2013), 
• Ignorance of the role played by scientific community, … (ibid). 

Method 
Objects of study 

Refutability 
Products 

Community 
Institutions 

Relationships 
Language practices 

(Juignet, 2017) (Gargani, 2007 ; Albert, 2013 ; Lhoste, 2008) 



Teachers’ epistemic beliefs influence their Didactic 

approaches 

Teachers’ personal conceptions 

Pupils’ conceptions Training issues 

Lakin et Wellington, 1994 Noverraz et 
al., 2007 

Porlán et al., 1998 

Observation, experiment, handling. 
Knowledge as a static concept. 

An uncomplete picture of what is science and how 
science is built. 

influence leads to 
gives 

Coquidé et al., 2009 ; Carette et al., 2013 



Our Objectives for the initial teachers’ training 
 

1. Bring students to question their personal conceptions of science. 

2. Give them information about the specific characteristics of the scientific discourse. 

3. Give them tools helping them to build didactic practices enabling pupils to 
recognize « criteria of scientificity ». 

4.  Highlight the constructed nature of scientific knowledge, focusing particularly on 
the historic and socio-cultural dimension. 



Implementation of the training mechanism 
• Pre-service primary teachers (1st year) 

• « How do you define the limit between what is science and what is not ? » 
• 14 training sessions                    reading  

            writing  

 3 moments of writings – Intermediate discourses. 

listening, speaking, drawing, observing, handling, modeling, … 



Intermediate discourses 

• Writing is not only a product, it’s a thinking activity ; 
• Going through writing or oral puts the thought in motion; 
• A intermediate discourse is not a draft ; 
• Intermediate discourses are objects to exchange; 
• Short writing times can be inserted throughout the learning sequence.  

(Chabanne & Bucheton, 2000, 2008 ; Chabanne, 2011) 

 
• Products being learned 
• Epistemic function (Chartrand, Blaser, Gagnon, 2006) 

Aim 
• Build together students' disciplinary knowledge and writing skills (Jaubert, 2016). 

• Develop specific language practices (lexicon, relation to the world, ...)  
= disciplinary root. (Jaubert et al., 2010 ; Jaubert & Rebière, 2012 ; Jaubert, 2016 ; Reuter, 2007) 

5 key ideas to define them 

Learning instrument 



What is science ? 

Criteria of scientificity 

Dimension 1:  

Scientific method 

Question / Problem Hypothesis, idea, imagination 

Research : tests, 
observations, facts, 

evidences 

Comparing the results, diversifying 
methods, integrating previous knowledge / 

theories. 

Dimension 2:  

Demarcation criteria 

Refutability (Popper) 

Occam’s razor 

No finalism 

Dimension 3:  

History  

Evolution of scientific activity 

Dimension 4:  

Scientific community 

Institutions,  

scientific community,  

language community 
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Time 1 
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Time 3 
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0 dimension 1dimension 2 dimensions 3 dimensions 4 dimensions

"Thickening" of dimensions composing the definition of science 
Evolution of the dimensions 

Prétest Post test



Time 1 

Pre-test 

Focus on 
dimension : 
« Scientific 
method » 

Time 2 

+ 2 
indicators 

+ 1 

+ 1 

Time 3 + 3 
indicators 

+ 1 

+ 1 

+ 1 



15 

7 

6 

15 

3 

3 

3 

2 

Démarcation

Scient. Meth.

"Thickening" of dimensions composing the definition of science 
Number of added indictors 

+3 indicators +2 indicators +1 indicator No change

Scientific 
method 

Demarcation 
criteria 



Thank you for your attention !  
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