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Mir hilft der Geist ! Auf einmal seh ich Rat
Und schreibe getrost : Im Anfang war die Tat !

The Spirit's helping me! I see now what I need
And write assured: In the beginning was the Deed!

L’Esprit m’aide ! Soudain j’y vois clair et 
j’écris tranquillement : au commencement était

l’action !

Goethe



Mathematical science is in my opinion an 
indivisible whole, an organism whose vitality is 
conditioned upon the connection of its parts.

David Hilbert





In a direct line of previous researches and 
practices using instruments

� Graphics calculators (Guin, Trouche 1999)�
� CAS (Ruthven 2005, Drijvers , Weigand)

� Dynamic geometry (Laborde)
� Spreadsheet ( Haspekian)

� Instrumental genesis (Barzel, Drijvers, Trouche 2007)

But...



Hypothesis

� Multiple représentations offer opportunities to 
experiment mathematics

� Increase difficulties of instrumentation



Resources

Working together to build resources

� needs a  particular organisation,
� is a complex process  



The story of a problem

� From the idea

� To the resource

� Through 

− a typology of resources,

− experimentations,

− observations,

− analysis...



Typology of resources

� Presentation of a new concept
� Problem solving

� Exercices and homework
− Assessments

duo : tns file and student file 



Observations - Resources

� Maths learning closely linked to instrumental 
learning
� Organisation of the student file
� Integration of didactical phases

� Use of the TI-nspire in teaching and learning
� Instrumental genesis
� Orchestration 



Observations - Resources

What is the shortest path from A to B going by d ?

Arsac, 1989



Observations - Resources

� Homework 
� Maths goal : application of the notion of  
function
� Instrumental goal : using multiple 
representations

A horseman is riding back home ; he wants his 
horse to drink at the river (a straight line in the 
neighbourhood); he also wants to economize 
his horse and wants to follow the shortest path. 
At which point of the riverbank must he make 
his horse drink?



Observations -Resources

To use this mathematical situation in a more open 
problem

Other instrumental objectives :

� To be able to transpose a paper and pencil 
thought into the calculator

� To give controls tools
� To encourage the back and forth between paper 

and calculator



Observations - Resources

Using a model of observation built-up by the Paris 
team

� Common protocol
� Common report model

An observation of the whole class

followed by

An observation of a group of pupils



Observations - Resources

Use of the instrument

� Instrumental distance
� Role of the technical sheet

the organisation of the « milieu »

� Generalization 
� Links between tns file and student file

� Geometrical versus story meanings



Observations - Resources

For the observation itself

� the role of the teacher
� the use of the TI-nspire
� the final pupils report



Observations - Resources

New statement of the problem

� The measures on the paper and in the calculator 
are the same

� The status of mathematical objects is specified
� The technical sheets are ready to be given on 

demand



Observations - Resources

Different strategies

Different leads

Different uses of the calculator
- a control's tool
- a place of experiment
- a place of new questions



Observations                  
Resources

Model of Model of
observations resources



Pupils work
We drew the two 
segments CA and 
EB then the 
perpendicular line 
to d going through 
the intersection 
point D which cut d
in M
M is the solution
With the tns file, 
we notice that the 
solution is good 
even when we 
move C and E

The point is : why ?



Pupils work

tns files



Questionnaires

The same questionnaire in december and june

a great percentage of slaked pupils (70.5-82.2)�
« It allows us to improve a prototype and to use 

calculators before everybody »

even if some of them are not satisfied :
fear of a lost of time (4.0-5.9)�

difficulties of use (3.4-3.2)�
technical problems (1.7-4.3)�



Questionnaires

A link between the use of TI-nspire and learning 
maths (5.1-27.6)

« It was the first time I have an access in maths 
and I can understand something »
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