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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
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Transforming expressions
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Proof at different knowledge levels

Level 3 : implicit limits

Level1 : all the steps more general theorems
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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

'- Schnapps v 3.01 =]
File Edit Help Problem  Settings

Chemical equation

4 NHz3 +5 02 - 4 NO + 6 Hz0
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The initial wolume of ammoniais 131 -

Questio The intial volume of dioxygen s 15|

Let nMH3 the amount of substance of niMH2 bhefore reaction
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ANHz=13172241mal => nNHz= 05804 mol
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Gas M= B2

& gas iz a state of matter charactenszed by

- & gag haz a definite masz but no definite vaolurme and no definite shape itz
expands ta fill the walume of ite containing vessel.

-8 gag consists of independent particles spread in the whale volumne, i
random mation.

+++

The molar yolumes of all gazes at the zame pressure and temperature are
equal,

ar,

E qual wolurmes of all gases contain equal numbers of moles of substance at the
game pressure and temperature,

number of mole is: 0.6 mol [ﬁ
COnCe ptual gases ({=25°C)
Haz ZH. Zlz [

help 2= mol™ 16 oy« mol ™ 71 ogwmal ™ 46 oy « ol ™
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m= 12 g m=96 0 m=42. 0

volume of the balloons iz : 140 L

Thig iz called & sraasdamass principle.




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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Le Protocole de Montréal a
réussi a stahiliser le taux
de CFC dans la
stratosphére, ce gui est
bien, mais la meéteo joue
aussi. Les hivers trés
froids multiplient 'effet des
CFC sur I'ozone, Des
cristaus de glace se
forment dans I'air alacial
au-dessus des calottes
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forment une surface sur
laguelle se produit
facilement la réaction
chimigue qui transforme
les CFC en substances
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Qu'est-ce que la couche d'ozone?

La couche d'ozaone, gui est le seul écran solaire naturel de naotre planéte, se trouve dans la haute
atmosphere terrestre. Elle agit camme un filtre invisible qui protége toutes les formes de vie contre les
dangers de la surexposition aux rayons ultraviolets (U%) du saleil.
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