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A research project.

« Science orchestration
preparing holistic-inducting

actualisation » inside a 
Comenius project.
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Zapadoceska Universita Plzen Czech 
Republic

• UCO (Catholic University) Angers  
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Project concerning :

• 80 primary schools
• 164 secondary

schools.

693 primary 
pupils

and 

675 secondary
pupils. 

261 primary teachers 
and 

241 secondary
teachers.



Science education in schools.

• This an issue now in Europe.
• There are reforms in a number of 

countries. 
• Seeking curricula development -

particularly in terms of experimental
activities.



More open approaches.

• Progressively there is movement from 
activities conceived experimentally, to 
stereotyped activities and then to open 
investigations.

• These activities imply use of all the skills 
used by scientists in their research work.



These methods of working.

• May generate insecurity amongst teachers. 
• And are sometimes delicate to guide.
• Have difficult stages : these include 

developing guidelines for experiments that
involve treatment of data.



Given these conditions, how do we
organise teacher education ?

• It is the «principal interface between the 
theory and practice of teaching ».

• It strives to meet certain difficulties.
• It strives to put in place useful support 

schemes.



A perennial question  :

Are more 
experimental 
teachers able to put 
in place the open 
learning situations 
expected by the 
institution?



How do we define the skills 
teachers need to develop?

• In terms of the analysis of the knowledge 
to teach.

• In terms of the relevance of the knowledge 
for a particular level. 

• In terms of the construction of the
pedagogical situation.

• In terms of the sequencing of the class 
activities. 



Imagine working on differences.

• Between the actual and desired situation.

• Between the perceivedand hoped for 
situation.

Need for data 
collection.



Methodology.

• Which uses two tools :

- A questionnaire, made by Peter Taylor and 
Barry Framer. The CLES questionnaire.

- An another tool proposed by Dr Nicos
Valanides, Cyprus.



Adminstration of CLES 
questionnaires :

• A preliminary investigation with 258 
teachers (101 primary,105 secondary, et 52 
pre-service teachers).

• A second study with more balanced sample
(country, by level of teacher) is in process.



A questionnaire in five topics.

• « Learning about the world »,
• « learning about science »,
• « learning to speak out »,
• « learning to learn »,
• « learning to communicate ». 



 
Learning about science 

 
 
 

Almost 
Always 

 

Often 
 
 

Some-
times 

 

Seldom 
 
 

Almost 
Never 

 

In this class . . .       

6 Students learn that science has changed over time.  5 4 3 2 1 

7 Students learn that science is influenced by  
people's values and opinions. 

 5 4 3 2 1 

 

In this class . . .       

8 Students learn about the different sciences  
used by people in other cultures. 

 5 4 3 2 1 

9 Students learn that modern science is different  
from the science of long ago. 

 5 4 3 2 1 

10 Students learn that science is about inventing 
theories. 

 5 4 3 2 1 

 



Learning about science

Five questions were proposed
to the teachers.



l.
• Students learn that science has changed 

over time.
• Students learn that science is influenced by 

people ‘s values and opinions.
• Students learn about the different science 

used by people in other cultures
• Students learn that modern science is 

different from the science of long ago.
• Students learn that science is about

inventing theories



 

 

Teacher opinions 
about desirable 

situation

Teacher opinions 
about the reality in 

classroom.

Primary teachers



Important differences.

-The difference between the perceived and desired
situation can be great.

-The research team is working at present interpreting
these results.

-The anslysis shows however, that on this data 
sample, the French teachers have scores on some of 
these scales that are the lowest.



A projective measure.

• To collect teachers’ representations.

•To collect pupils’ representations.
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Quel est ton âge  ?   ………….    Tu es en classe de ............. Tu es : une fille - un garçon-   
Date:  
 
Établissement :  collège   
 
1. « Fais un dessin qui représente ta classe pendant un cours de science. » 
 

�

 
 
 
 
 
 
 
 
 
 
 

Ce dessin représente ma  classe pendant un cours : 
                                                                                                                                          de SVT,  
                                                                                                                                           de Physique-chimie. 
 

1. Que fait le professeur? 
 
………………………………………………………………………………………………………………… 
 
2. Que font les élèves ? 
………………………………………………………………………………………………………………… 
 
 

 



Important differences.

In terms of classroom management.

In terms of epistemology.

In terms of constructing the pedagogical situation.

In terms of the sequencing of the class activities. 



2 examples from the 
Czech data.



2 examples from the
Irish data



What kind of training modules do we 
propose ?

The researchers have a difficult choice.

- Similar modules in each country engaged 
in the project ?
- Different modules which take country 
culture into account ? 



The topics of the module 1 and module 2 

Pays Module 1 Module 2

Irlande Force density

Chypre Light and dark Combustion 

Slovénie Living and non-living 
things

Living and non-living
things

République
Tchèque

Nutrition

States of matter

Nutrition

States of matter

France Light and dark

Respiration

Light and dark

Respiration



Some points that seem difficult.

. Difficulties in finding a balance between skills, 
knowledge and the approach.

. Teachers often feel it’s difficult to manage discussions 
in class.

. Primary teachers seem better prepared. 

. Difficulties in dealing with answers that come from a 
different domain (e.g., the child’s thought) than the
classic answers/formulations.



Would you like to know more?

« Compendium 2006,Socrates- Comenius – la 
coopération européenne dans le secteur de 
l’enseignement scolaire. Brochure EC-77-07007-FR-C. 
Publications.europa.eu »

Consult the 
brochure


