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Design

• Domain : science education
• Design 

– Starts from questions in teaching or learning
– Involves teachers and researchers in science education

• Modeling
– Domain and knowledge models, 

from state of the art in computer science
– Interaction models 

form analysis of students interactions with software
• Examples : maths, chemistry



ILE in mathematics  : LIMITES

• Question :
– Interest of Computer Algebra Systems in maths education

• Maple, Mathematica, Derive, 
– Known difficulties 

• Objects in Computer Algebra Systems are not mathematical 
objects

• Domain 
– Analysis (high school level) : Limits

• Actions :
– Make conjectures (graphical, numerical)
– Transform expressions
– Develop proofs



Architecture
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Transforming expressions

• Useful transformations 
do not match existing
MAPLE functions

• Examples :
– Factor
– Expand



Proof at different knowledge levels
Level 3 : implicit limits

more general theoremsLevel1 : all the steps



ILE in chemistry : SCHNAPS

• Question 

– learning difficulties about quantities in a chemical reaction,

specially relations between amount of substance

• Actions

– Define the situation : reaction and initial conditions

– Develop pieces of a solution in a worksheet

– Get adapted help : 

advice, style, concepts, algebra, meta help, …



Develop a solution



Conceptual 
help



Help and assistance

• Powerful software available for education

– Generic or specific

• Easy to use interfaces

• Requires some expertise form the users

• How users / learners can get expertise ?

– help, guidance, assistance



Information searching on the web

• Available tools : search engines, thematic indexes, …
• Web as a large knowledge base useful for students
• Research in cognitive science and information 

science:
– novices # experts

• Study of students navigation and searches 
– Need for assistance

• ARI (Assistant de Recherche sur Internet) :
– Reduce cognitive overload : 

structured history of navigation 
– Provide a framework for note taking



ARI  : review of browsing and notes taking
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