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Prove and construct in geometry 
(the traditional approach)

Text and Figure

1. Read the information by coordinating 
discursive and figural registers (semiotic 
and cognitive process)

2. Find (discovery process) or verify a 
conjecture (reasonable conviction process)

3. Proving the conjecture (validation 
process)

4. Possible refutations and adjustments 
(dialectical process)

Text

0. Translate discursive units in figural units 
(modeling process)

Tow
ards a proof

C
onstruction of figure



With a tutorial system

Technological achievement: geogebraTUTOR

Phase completed >> module of proving

Phase under study >> module of constructing 
(independent of module of proving)



geogebraTUTOR
To support solving problems of proof



geogebraTUTOR
Under the tab «Phrase»



geogebraTUTOR
Under the tab «Rédaction»



Related systems
Firs t  genera t ion

Angle (Koedinger & Anderson, 1990) [proof]

Géométrix (http://geometrix.free.fr/ par Jacques 
Gressier) [construction]

Geometry Proofs Tutor (Anderson, Boyle, & Yost, 
1986) [proof]

Tigre-Mentoniezh (Py, 1996) [proof]



Related systems
Second genera t ion

Advanced Geometry Tutor (Matsuda & VanLehn, 2005) [proof]

AgentGeom (Cobo, Fortuny, Puertas & Richard, 2007) [construction]

Andes Physics Tutor (Vanlehn et al. 2005) [some problem are premodeled 
in geometry]

Baghera (Laboratoire Leibniz, 2003) [proof]

Cabri-Euclide (Luengo, 2005) [proof]

Geometry Explanation Tutor (Aleven & al., 2002) [proof]

Turing (Richard & Fortuny, 2007) [proof]



An emergent study

16-17 years (high school) regular classes

Problems of proof (textual statement)

Qualitative analysis from the interactions of a sample 
(Laura, Oriol, …)



Some theoretical references
Didactic and a-didactic interactions (partly based in the 
background on the Theory of Didactical Situations (TSD) 
from Guy Brousseau, 1998)

Didactic (when the tutor seeks to change the system of 
knowledge of the learner)

The theory of instrumental orchestration (Luc 
Trouche and Paul Drijvers, 2014)

Main roles of the teacher (devolution and 
institutionalization in TSD)



Some theoretical references
Didactic and a-didactic interactions (partly based in the 
background on the Theory of Didactical Situations (TSD) 
from Guy Brousseau, 1998)

A-didactic (mathematical word of the student-milieu 
system)

The Mathematical Working Space (Alain Kuzniak and 
Philippe R. Richard, 2014)

The cK¢ model to reason on learners' conceptions 
(Nicolas Balacheff, 2013)



Communication
(sem-dis)

Cognitive plane

Epistemological plane

Semiotic genesis

Instrumental genesis

Discursive genesis

Visualization

Construction

Proof

Representamen

Artefacts

Referential

Mathematical Working Space
RELIME (2014)



Preliminary results 
(effects using the tutorial system)

First meaningful clues

During the construction of the figure, the student 
adds auxiliary « figural propositions » (elements of 
figures with a complete meaning), whereafter, he 
reuses these in his process of proof

In addition to translating the figural signs in verbal 
signs, students need to translate discursively reasoning 
conveyed by the figures (presence of figural 
inferences)



Challenges ahead
Integrating tutorial support offered (independently) by 
proof and construction modules

When a student is blocked, it must be determined 
during what genesis (semiotics, instrumental or 
discursive) it happens

We must better understand the combined effect of the 
tutorial system on all processes (ex. semiotic, cognitive, 
of discovery, of conviction, of validation, of modeling, 
dialectical)
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Abstract This case study aims to understand how an intelligent tutorial system, 

geogebraTUTOR, contributes to the students argumentative processes. Data consisted of four 

geometrical problems proposed to a group of students aged 16-17. Qualitative analysis of one 

selected case led to the identification of the development of argumentative competences by the 

students, as well as the level of influence produced to them. As regards the influence of 

geogebraTUTOR on the students, the study revealed that the interactions of tutor-teacher-student 

produced a significant number of mathematical learning opportunities of ‘thinking strategically’ 

type; establishing figural inference conjectures and fostering the transition from empirical to 

deductive argumentations. 
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