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WORK ING GROUP A / GROUP DE TRAVAIL A  

 

 

 
 
 
 
 
 
 

CIEAEM 70 

Mostaganem (Algérie) 

July, 15 - 19 2018  
 

 
"MATHEMATIQUES ET VIVRE ENSEMBLE":  

POURQUOI, QUOI, COMMENT? 
  

"MATHEMATICS AND LIVING TOGETHER":  
WHY, HOW, WHAT?  
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Report Working Group A / Report Group de Travail A 

Mathematics and Living together / Mathématiques et Vivre 
ensemble 

 
Animators: Cristina Sabena & Philippe Vaz 

 
 

FRANÇAIS: 
Les travaux du groupe A étaient orientés sur le thème « Mathématiques et Vivre ensemble È, un titre 
qui reprenait l’intitulé du colloque lui-m•me. Aussi pour cette raison, le groupe a toujours ŽtŽ 
nombreux (environ 50 participants à chaque séance)  
 
On peut affirmer que trois éléments ont contribué à la synergie qui s’est créée autour de cette 
proposition.  
 
Tout dÕabord les travaux des chercheurs qui ont ŽtŽ prŽsentŽs ont apportŽ chacun ˆ leur mani•re un 
Žclairage sur ce que peut •tre la mise en Ïuvre du concept de Vivre ensemble dans une classe de 
mathŽmatiques et quÕest-ce que cela peut apporter de plus pour les Žl•ves.  
La prŽsence de 116 inspecteurs du minist•re de lÕEducation Nationale en AlgŽrie a gŽnŽrŽ des 
attentes concr•tes de la part de ceux qui sont chargŽs de faire appliquer les programmes dans ce 
pays. Comme rŽsultat concret du colloque est lÕinscription dans les programmes scolaires d•s la 
rentrée 2019 de la Culture de paix.    
 

         
 
Le discours d’ouverture du Cheikh Khaled Bentounes a aussi poser les bases de ce qui allait 
constituer notre dŽmarche. Il y indiquait une parole du cŽl•bre mathŽmaticien fran•ais du XIXe 
si•cle, Monsieur Henri PoincarŽ : « faire des mathŽmatiques, cÕest donner le m•me nom ˆ deux 
choses diffŽrentes ».  
Se poser la question Ç quelle est la relation entre les mathématiques et le Vivre ensemble ? È cÕŽtait 
rŽsoudre au sens où le décrivait Monsieur Poincaré, une équation mathématique. Voilà le défi que 
nous avons tentŽ de relever, aidŽs en cela par ce quÕavait dit RenŽ Descartes dans Ç Les règles d’or 
pour la direction de lÕesprit :  Il n'y a de science qu'avec l'intuition et la dŽduction. 
 
Vivre ensemble cÕest aussi travailler ensemble et la problŽmatique a ŽtŽ posŽe : 
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Le premier jour, la prŽsentation a ŽtŽ celle de Philippe Vaz (France) qui a relatŽ une expŽrience 
rŽalisŽe durant lÕannŽe scolaire 2017 Ð 2018 dans ses classes. A travers six panneaux il sÕagissait de 
construire en classe le sens de six compŽtences majeures de lÕactivitŽ mathŽmatiques Ç Chercher, 
modéliser, représenter, raisonner, calculer, communiquer È et comment gr‰ce ˆ des transpositions, 
dŽcouvrir en quoi les Žl•ves peuvent se sentir interpellŽs dans leur parcours de vie et semer ainsi les 
graines dÕun mieux Vivre ensemble au service, dÕune citoyennetŽ active et de la culture de paix. Ce 
qui a ŽtŽ mis en avant cÕest la diversitŽ des reprŽsentations du Vivre ensemble en paix, la nŽcessitŽ 
de lÕengagement Žthique de lÕenseignant et le recours nŽcessaire au dŽbat.  
 
Le deuxi•me jour les travaux de groupe se sont poursuivis par lÕŽlaboration dÕun schŽma pouvant 
servir de mod•le. Il est apparu en regroupant les propositions des participants de lÕatelier en cinq 
catŽgories : lÕintuition, lÕŽthique, les compŽtences, lÕactivitŽ mathŽmatique et le dŽbat.  
 

 
 
La prŽsentation de Claire Chevrier (France) Ç De la pyramide au cercle au LycŽe - les apports dÕun 
enseignement coopératif È a permis de jeter les bases dÕun nouveau paradigme pour mener les 
dŽbats en proposant le modèle du Cercle générateur de coopération, de bienveillance, et d’écoute y 
compris entre les Žl•ves en opposition ˆ un syst•me pyramidal avec ce quÕil comporte de tensions et 
de conflits et qui appara”t comme de plus en plus inadŽquate pour les nouvelles gŽnŽrations.    
 
La présentation de Ema Mamede et Liliane Carvalho (Portugal) a montré comment aller à la 
recherche des idŽes des enfants dans le cadre tr•s prŽcis de lÕutilisation des variables discr•tes en 
utilisant des graphiques, des tableaux et aussi dans des cas particuliers. Cela a apporté un éclairage 
très intéressant sur la compétence « représenter È et son influence dŽterminante sur le raisonnement 
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des élèves.  
 
Le troisi•me jour, la prŽsentation dÕun atelier a ŽtŽ faite aux participants du groupe de travail. Il 
sÕagissait de proposer concr•tement comment mettre en Ïuvre un processus liant MathŽmatiques et 
Vivre ensemble en reprenant le schŽma construit ensemble.  
Comme prŽalable, lÕintuition guidŽe et partagŽe Žtait quÕil est possible de Vivre ensemble en paix et 
que les mathŽmatiques peuvent y contribuer. 
Il sÕagissait donc de suivre 4 Žtapes :  
ETAPE 1 - Choisir un message/un aspect que nous voulons introduire aupr•s des Žl•ves et qui nous 
concerne sur le plan de notre Žthique.  
ETAPE 2 - Choisir une compŽtence mathŽmatique (Chercher, ReprŽsenter, Raisonner, ModŽliser, 
Calculer, Communiquer). 
ETAPE 3 - Identifier un processus/tache/activité en mathématiques qui peut illustrer notre choix 
Žthique en lien avec la compŽtence choisie. 
ETAPE 4 - Imaginer des situations plus larges qui mettent en Ïuvre ce processus dans la vie de 
citoyen. 
 
La prŽsentation Cristina Sabena et Carlotta Soldano (Italie) a ŽtŽ tr•s riche dans le sens où elle a 
montrŽ lÕutilisation du jeu comme outil dÕexpŽrimentation et de dŽcouverte pour les Žl•ves. Il 
sÕagissait d'exploiter des enqu•tes pour encourager la pensŽe logique des Žl•ves, ainsi que la 
connaissance gŽomŽtrique dans des environnements de gŽomŽtrie dynamique et leurs processus 
d'argumentation. LÕŽtude des conditions de vŽritŽ des assertions est un moyen important pour 
valider les affirmations lors des débats et construire une pensée critique face aux situations.  
 
La présentation de David Kollosche (Allemagne) a montrŽ la difficultŽ quÕune institution peut 
rencontrer quand il s’agit d’effectuer un changement culturel auprès des enseignants en rappelant 
lÕampleur des travaux de nombreux chercheurs qui ont activement soutenu les paradigmes 
pŽdagogiques qui cherchent ˆ surmonter une philosophie Žducative qui repose sur les explications 
des enseignants et la pratique de la solitude sur les probl•mes axŽs sur le calcul. Il a indiquŽ aussi 
comment du moins en Allemagne, lÕorientation du calcul reste lÕorganisation dominante de 
lÕapprentissage des mathŽmatiques et de loin. Il nous a indiquŽ les raisons possibles de cette 
situation mais que l’orientation du calcul peut ne pas être seulement un moyen accepté de façon 
latente de limiter lÕintellectualitŽ du sujet dans la salle de classe par les enseignants et les 
apprenants. Toutefois il soutient Žgalement que lÕorientation calculatoire constitue une reproduction 
de lÕorganisation bureaucratique de lÕŽcole dans le domaine des mathŽmatiques. 
 
Le quatri•me jour, les travaux en groupes se sont poursuivis sur le mod•le proposŽ la veille. Il faut 
ici souligner lÕimplication des participants et les vifs dŽbats qui ont ŽtŽ menŽs. Les propositions ont 
ŽtŽ prŽsentŽes en plŽni•re le cinqui•me jour lors de la restitution finale.  
 
La prŽsentation de Marcelo Bairral et Marcos Paulo Henrique (BrŽsil) nous a emmenŽs vers 
lÕexploration de la configuration de droites parall•les coupŽes par une sŽcante avec GeoGebra sur 
smartphone. Il a montrŽ comment gr‰ce ˆ cet outil les Žl•ves avaient une vision plus large des 
propriŽtŽs gŽomŽtriques et de leurs articulations. LÕutilisation des de ces nouvelles technologies 
sÕest avŽrŽe stimulante, car elle permettait aux Žl•ves de regarder un ensemble dÕŽlŽments (angles, 
position des droites, etc.) en relation avec la manipulation des droites tracŽes. Les rŽsultats de 
lÕŽtude notent Žgalement que lÕaccent est moins mis sur la mŽmorisation des noms plut™t que sur 
une comprŽhension plus approfondie des propriŽtŽs angulaires et des relations entre elles. Il a 
souligné aussi comment l’utilisation d’écrans tactiles va jusqu’à transformer les gestes 
dÕapprentissage de lÕŽl•ve. Toutes choses ˆ prendre en compte dans la relation ˆ lÕenvironnement et 
ˆ lÕautre. 
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En conclusion nous pouvons affirmer que lier les mathŽmatiques au Vivre ensemble nous ouvre des 
perspectives nouvelles de comprŽhension, dÕattitudes, de coopŽration et de sens pour les 
mathématiques. A l’inverse les mathématiques peuvent en s’appuyant sur leurs fondamentaux que 
sont lÕargumentation, lÕusage du raisonnement, le partage des preuves et la validation par les pairs 
permettre aux femmes et aux hommes puisque cÕest dans leur nature de chercher ˆ saisir ce qui les 
dŽfinit en tant quÕ•tre humain et construire lÕavenir lÕun avec lÕautre et non pas lÕun contre lÕautre. 
CÕest notre espoir et ce qui fait toute la beautŽ du processus.  
 
 
ENGLISH: 
The work of Group A was focused on the theme "Mathematics and Living Together", a title that 
took up the title of the symposium itself. For this reason, the group has always been large (about 50 
participants in each session)  
 
We can identify three elements have contributed to the synergy that has been created around this 
proposal.  
 
First of all, the work of the different researchers who were presenting shed lightÑ each in their own 
wayÑ on what the implementation of the concept of Living Together in a mathematics class can be 
and what more it can bring to the students.  
The presence of 116 inspectors from the Ministry of National Education in Algeria has generated 
concrete expectations on the part of those responsible for implementing the programmes in that 
country. As a concrete result of the symposium, the Culture of Peace will be included in school 
curricula from the beginning of the 2019 school year.    
 

         
 
Sheikh Khaled Bentounes' opening speech also laid the foundations for what would become our 
approach. He said something of the famous 19th century French mathematician, Mr Henri PoincarŽ: 
"To do mathematics is to give the same name to two different things".  
Ask yourself the question "what is the relationship between mathematics and Living Together? "it 
was solving in the sense described by Mr. PoincarŽ, a mathematical equation. This is the challenge 
we have tried to meet, helped in this by what RenŽ Descartes said in "Les r•gles d'or pour la 
direction de l'esprit: There is no science without intuition and deduction. 
 
Living together is also working together and the problem has been raised: 
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On the first day, the presentation was given by Philippe Vaz (France), who reported on an 
experiment carried out during the 2017 - 2018 school year in his classes. Through six panels, the 
aim was to build in the classroom the meaning of six major mathematical skills: "Seeking, 
modelling, representing, representing, reasoning, calculating, communicating" and how, thanks to 
transpositions, students can discover how they can feel challenged in their life course and thus sow 
the seeds of a better Living together in service, of active citizenship and of the culture of peace. 
What was highlighted was the diversity of representations of Living Together in Peace, the need for 
the teacher's ethical commitment and the necessary use of debate.  
 
On the second day, the group work continued with the development of a scheme that could serve as 
a model. It emerged by grouping the proposals of the workshop participants into five categories: 
intuition, ethics, skills, mathematical activity and debate.  

 
Claire Chevrier (France)'s presentation "From the pyramid to the circle at the LycŽe - the 
contributions of cooperative education" laid the foundations for a new paradigm for conducting 
debates by proposing the model of the Circle as a generator of cooperation, benevolence and 
listening, including between students in opposition to a pyramid system with its attendant tensions 
and conflicts, which appears increasingly inadequate for the new generations.    
 
The presentation by Ema Mamede and Liliane Carvalho (Portugal) showed how to go about seeking 
children's ideas in the very specific context of using discrete variables using graphs, tables and also 
in particular cases. This provided a very interesting insight into the "represent" competence and its 
decisive influence on the students' reasoning.  
 
On the third day, a workshop was presented to the participants of the working group. The aim was 
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to propose concrete ways of implementing a process linking Mathematics and Living Together by 
taking up the scheme built together.  
As a prerequisite, the guided and shared intuition was that it is possible to live together in peace and 
that mathematics can contribute to this. 
It was therefore a matter of following 4 steps:  
STEP 1 - Choose a message/aspect that we want to introduce to the students and that concerns us in 
terms of our ethics.  
STEP 2 - Choose a mathematical skill (Search, Represent, Reason, Model, Calculate, 
Communicate). 
STEP 3 - Identify a process / task / activity in mathematics that can illustrate our ethical choice in 
relation to the chosen competence. 
STEP 4 - Imagine broader situations that implement this process in the life of a citizen. 
 
The presentation Cristina Sabena and Carlotta Soldano (Italy) was very rich in the sense that it 
showed the use of the game as a tool for experimentation and discovery for students. The aim was 
to use surveys to encourage students' logical thinking, as well as geometric knowledge in dynamic 
geometry environments and their argumentation processes. The study of the conditions of truth of 
assertions is an important means of validating assertions during debates and building critical 
thinking in situations.  
 
The presentation by David Kollosche (Germany) showed the difficulty that an institution can 
encounter when it comes to effecting cultural change with teachers by recalling the scope of the 
work of many researchers who have actively supported pedagogical paradigms that seek to 
overcome an educational philosophy that is based on teachers' explanations and the practice of 
solitude on computation-based problems. He also indicated how, at least in Germany, the orientation 
of calculation remains the dominant organization of mathematics learning from afar. He told us the 
possible reasons for this situation but that the orientation of the calculation may not only be a 
latently accepted way to limit the intellectuality of the subject in the classroom by teachers and 
learners. However, he also argues that computational guidance is a reproduction of the school's 
bureaucratic organization in mathematics. 
 
On the fourth day, the group work continued on the model proposed the day before. It is important 
to underline here the involvement of the participants and the lively debates that were held. The 
proposals were presented in plenary on the fifth day of the final presentation.  
 
The presentation by Marcelo Bairral and Marcos Paulo Henrique (Brazil) led us to explore the 
configuration of parallel lines cut by a secant with GeoGebra on smartphone. He showed how this 
tool gave students a broader view of geometric properties and their joints. The use of these new 
technologies proved to be stimulating, as it allowed students to look at a set of elements (angles, 
position of lines, etc.) in relation to the manipulation of the drawn lines. The results of the study 
also note that the focus is less on memorizing names than on a deeper understanding of angular 
properties and their relationship to each other. He also highlighted how the use of touch screens can 
transform the student's learning gestures. All things to be taken into account in the relationship with 
the environment and the other. 
 
As a final remark, we can affirm that linking mathematics to Living Together opens up new 
perspectives for understanding, attitudes, cooperation and meaning in mathematics. Conversely, 
mathematics can, by relying on its fundamentals of argumentation, the use of reasoning, the sharing 
of evidence and peer validation, enable women and men, since it is in their nature to seek to grasp 
what defines them as human beings and to build the future with each other and not against each 
other. This is our hope and what makes the process so beautiful.  
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Abstract: The paper presents the design of a geometric inquiring-game activity in primary 
school and discusses the first results of its experimentation, through a case-study 
methodology. The activity, developed within a dynamic geometry environment, makes 
students investigate comparisons between the rhombus and the rectangle area. The goal of 
the study is to analyse the evolution of the arguments produced by students in order to 
connect and make sense of the results observed within the different registers of semiotic 
representation involved in the game. 
 
RŽsumŽ: L'article prŽsente la conception d'une activitŽ de jeu de recherche gŽomŽtrique ˆ 
l'Žcole primaire et discute des premiers rŽsultats de son expŽrimentation ˆ l'aide d'une 
mŽthodologie d'Žtude de cas. L'activitŽ, dŽveloppŽe dans un environnement ˆ gŽomŽtrie 
dynamique, am•ne les Žl•ves ˆ rechercher des comparaisons entre le losange et le rectangle. 
Le but de lÕŽtude est dÕanalyser lÕŽvolution des arguments produits par les Žtudiants afin de 
relier et de donner un sens aux rŽsultats observŽs au sein des diffŽrents registres de 
reprŽsentation sŽmiotique impliquŽs dans le jeu. 

 

Introduction and theoretical framework  

The development of critical attitudes is necessary to act and to evaluate information in everyday 
life. This is emphasized in the CIEAEM Manifesto (p. 6), as well as in the CIEAEM 70 Discussion 
document, in which questions about Òhow to empower people to think critically and to adopt critical 
attitudesÓ, and Òhow mathematics education could emphasise more the development of judgement 
and wisdom rather than of particular skillsÓ are posed. Also the Italian educational guidelines 
underline the importance of nurturing studentsÕ argumentative competences since an early age, so 
that they may become citizens that fully participate to society (MIUR, 2012).  
Previous research has shown that Dynamic Geometric Environments (DGEs) are particularly apt for 
triggering an inquiring approach in geometry (Yerushalmy, Chazan & Gordon 1990, Arzarello et al. 
2002, Olivero & Robutti 2007, Baccaglini & Mariotti 2010, Sinclair & Robutti 2013). The 
dynamism allows the exploration of different examples of geometric configurations and the 
discovery of their invariant properties. StudentsÕ discoveries at first are stated in the form of 
conjectures and later are mathematically evaluated and checked. As J. Dewey (1938) wrote Ò[É] all 
logical forms arise within the operation of inquiry and are concerned with control of inquiryÓ (p.3). 
In other words, the operations of inquiry and investigation trigger studentsÕ critical thinking, 
promoting the passage from an empirical to a more detached and theoretical approach to geometry.  

In this contribution we describe and analyse a mathematical inquiring activity that has been 
developed and experimented in two 5th grade Italian classrooms. Specifically, the activity is based 
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on an inquiring-game consisting in a game to be played on a GeoGebra diagram and a worksheet 
task containing questions related to the geometric properties on which the game is based. The 
design of the games is inspired by the Logic of Inquiry (1999) elaborated in the Õ70s by the logician 
Jaakko Hintikka. Within this logic, in order to establish the truth of statements, Hintikka made use 
of semantical games (1998), i.e. games of verification/falsification. For example, to verify a 
statement expressed in the form � ! !� ! !! ! ! ! ! imagine a game between a verifier V who controls 
the variable !  and a falsifier F who controls the variable ! . F starts the game by choosing a value ! !  
for the variable!!  and then the turn moves to V who should find a value ! !  for !  such that ! ! ! ! ! ! ! !  
is true. According to Hintikka, the discovery of the ! !  by V is a reliable test of truth if the choice of 
the ! !  by F has been made in order to create the Òworst-case scenarioÓ to the verifier.  

Within DGEs, different kinds of mathematical representations are explored during the inquiring-
game. Duval (2006) highlights the central role of semiotic representations, which are Òessential 
condition[s] for the development of mathematical thoughtÓ (p.107) since they allow Ònot only to 
designate mathematical objects or to communicate but also to work on mathematical objects and 
with themÓ (p.107). In particular, Duval stresses the dialectics between verbal language and 
visualization: 

Òin geometry it is necessary to combine the use of at least two representation systems, one for 
verbal expression of properties or for numerical expression of magnitude and the other for 
visualization. What is called a Ògeometrical figureÓ always associates both discursive and visual 
representations [...]Ó (p.108)  

Duval points out two different operations with registers, which he calls treatment and conversion. 
Treatments are transformations of representations within the same register of representation, while 
conversions are transformations that involve the passage from a register to another. The last ones 
are more complex since necessitate the recognition of the same represented object between different 
representations. Ò[T]he ability to change from one representation system to another is very often the 
critical threshold for progress in learning and for problem solvingÓ (pp. 10). 

 
Methodology  

On the base of the presented theoretical framework and according the design-based research 
paradigm (Cobb et al., 2003), we designed inquiring-game activities focused on area equivalence 
and isoperimetric rectangles. The design method, previously experimented with secondary school 
students (Soldano & Arzarello 2016), has been adapted for primary level. Three game-activities 
were designed and experimented in two Italian classrooms of 5th grade students. The games are 
played by pairs of students on tablet or computers using GeoGebra. Beside playing, students have to 
answer to some questions contained in a task worksheet. Finally, studentsÕ observations are shared 
through a class discussion in which the mathematical properties involved in the game are deeply 
analysed. 

The authors participated as participant observers in the classroom and helped the teacher to manage 
technology as well as class discussion. The data collected from each experiment consist of the 
captured screen and dialogue of two pairs of students, the completed worksheets from all the 
students and the videotaped class discussion. 
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Figure 2: Dynamic diagram on which the game is played 

 

In this paper, we focus on the inquiring-game activity designed to investigate the relationship 
between the area of a rectangle and a rhombus whose diagonals are of equal length as the sides of 
the rectangle. As shown in Figure 2, sides EH and EF of the rectangle have been robustly 
constructed on lines parallel to the rhombus diagonals and the vertex A of the rhombus lays in the 
midpoint of segment EH. Using the drag tool on point F it is possible to vary the length of the side 
EF of the rectangle and consequently the value of its area (Area 1). Using the drag tool on point A it 
is possible to vary the length of the diagonal AC of the rhombus and consequently the value of its 
area (Area 2). By moving the point D, it is possible to rotate the two figures, maintaining constant 
ratio of area. In the didactical design we do not tell the students the geometric nature of the objects 
involved in the game, we just give to them the GeoGebra file and the rules of the game, whose 
English translation is reported in Table 1.  

Within your pair, choose a verifier and a falsifier. 
- The falsifier can move point A or D 
- The verifier moves point F. 

Each match is made of two moves and the first one is always made by the falsifier. During the 
moves it is possible to interrupt the dragging for making zoom, moving the screen etc., and then 
ending the move. 
GOALS: 
The goal of the verifier is to make Area 1 twice the size of Area 2, while the goal of the falsifier is to 
prevent the verifier from reaching the goal. 

The player who reaches the goal at the end of the verifier’s move wins the match. 

Table 1: Rules of the inquiring-game. 

 

The verifier can always win the game transforming any configuration produced by the falsifier into 
a winning configuration. However, it may also happen that the falsifier wins due to tool affordances 
or to manual abilities. 

Using DuvalÕs frame, we can interpret playersÕ moves as treatments in the figural register which 
may have an effect also within the numeric ones. The verifierÕs moves transform the rectangle so 
that his size is the double of the size of the rhombus. The equivalence is observable both within the 



!"#$%&'()*%)*+),&',$*)(*!"#$%%"&$'()$%*+,$%"&-./0''12'30'45667+,+1%8'1290'3:;<	
!"#"$"%"&'()*+,-./)0-1&2.&%+-)/+-.3+&)&!"#$%&'()*'+,-")./%0)(1,$#,2'3/%&$+,!('314	

	

 76 

figural register (imagining to reconfigure and overlap the triangles outside of the rhombus) and 
within the numeric register (the values of the areas shown in GeoGebra are equal, see Figure 3). 

 
Figure 3: A possible winning configuration for the verifier 

 

The guiding questions contained in the worksheet task are meant to shift studentsÕ attention from 
the game to the geometric properties of the game (Table 2). The first two questions trigger 
geometric exploration. The third and the fourth ask to justify why the rhombus is twice/equal the 
size of the rectangle. Finally, the fifth focuses the attention on a degenerate case.  

1) Which geometric figures are the ‘red’ and the ‘blue’ ones?  
2) Consider the case of verifier’s winning. Write here your observations. 

3) Explain why each time the verifier reaches the goal, Area 1 is twice the size of Area 2.   
4) Why if point B coincide with point F the two figures have equal area? 

5) Have you ever find the situation in which the two areas are zero while playing? If not, play a 
new match to get this result. Describe what happened to the figures. If you want, make a 
drawing. 

Table 2: Worksheet task of the rhombus-rectangle game 

We analyse the case study of two video-recorded girls Rose and Lily; According to their teacher, 
they are medium level students, Rose is more reflective then Lily, who is more skilled in practical 
duties.  

 

Data analysis 

At first, while playing, Rose and Lily do not consider the geometrical properties involved therein. 
On the contrary, they explore configurations with very big and small sizes of area, with the goal to 
prevail on the opponent. Table 2 shows the configurations produced during the 5th and the 7th 
matches: 

5th match 7th match 
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Area 1 = 0,2 cm2  
Area 2 = 0,5 cm2 

Area 1 = 1,0 
cm2  
Area 2 = 0,5 
cm2 

Area 1 = 18,9 
cm2  
Area 2 = 74,4 
cm2 

Area 1 = 148,8 
cm2  
Area 2 = 74,4 cm2 

Table 3: 5th and 7th matches in Rose and LilyÕs game 

 

Since the dragging is not very accurate when the size of the area is very big/small, the moves 
become longer in time and the verifier has to put a great effort into the move. In such 
configurations, it could happen that an always-true geometric property can be falsified by the 
instrument inaccuracy. The activation of studentsÕ critical thinking is therefore fundamental to 
detach from the empirical situation and to establish the player who can always win from a 
theoretical point of view. The misalignment between what is possible to do empirically and what is 
true according to the mathematical theory can provide insights on studentsÕ approach to geometric 
figure.  

1 Rose We observe that 
the two figures 
are overlapped 
and their colour 
turn into purple 

   

Area 1 = 6,4 
cm2  
Area 2 = 3,2 
cm2 

2 Lily  What does it matter that the colour turns into purple, 
Rose? 

3 Rose So tell me what do you want to say! 

4 Lily  We can say that the figures are overlapped and we can 
understand that from the remaining parts of the 
rectangle it is possible to make the same figure again, 
namely the rhombus. Because this one plus this one, 
plus this one plus this one make the rhombus (pointing 
to the triangles AHD, DGC, CFB, BEA namely the 
parts of the rectangle not overlapped by the rhombus). 

[É] because if this one (pointing to the rectangle 
EFGH) is the double of this one (pointing to the 
rhombus ABCD)…. 

Not only the explored values of areas, but also studentsÕ dialogue reveals that, in a first phase, they 
are not paying attention to geometrical properties (lines 1-2). While Rose focuses on the colours, 
Lily observes that it is possible to make another rhombus equivalent to ABCD by decomposing and 
rearranging the parts of the rectangle which are not overlapped by the rhombus (lines 4). After some 
minutes the researcher (R) asks the students to better explain their reasoning:  

5 R Can you explain me better why if we donÕt divide AC 
times BC by two we obtain the area of this rectangle? 

6 Lily  Because the rhombus is made by two triangles and in 
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triangles we have to divide by two. 

7 R And you Rose, did you observe the same? 

8 Rose Because if we donÕt divide by two, we 
make ÔbaseÕ, that we can imagine here 
(pointing to the side EF of the 
rectangle) and which is also here 
(pointing to the minor diagonal AC of 
the rhombus), ‘times heightÕ, which is 
the rhombus one (pointing to the major 
diagonal BD of the rhombus) but 
which is also the rectangle one 
(pointing the side FG of the rectangle) 

 

The students want to justify the property they have observed, namely the double size of the 
rectangle, by using the formulas for the area of a rectangle and a rhombus. Only Rose provides a 
mathematically correct argument, in which the formula of the rhombus area is interpreted in the 
figural register (line 8). In this way Rose accomplishes a conversion from the symbolic to the 
figural register and vice-versa.   

 

Results 

The game prompts students to make treatments within the figural register: each match provides a 
new configuration in which the area of the rectangle is twice the area of the rhombus (verifierÕs 
move) and a new configuration in which it is not (falsifierÕs moves). The analysis of the recorded 
video shows an evolution in studentsÕ observations and argumentations. Initially, students mix 
properties that are geometrically relevant with those which are not (line 1). After some attempts, 
they observe that the area of the rectangle is twice the area of the rhombus; first they observe this 
property in the numerical register, since the numeric value of the rectangle area is the double of the 
rhombus area when the verifier reaches the goal. Then Lily argues the same property within the 
figural register (by decomposing and rearranging parts of the rectangle EFGH it is possible to make 
another rhombus equivalent to ABCD, line 4). Successively, by investigating in more depth the 
situation, studentsÕ arguments acquire a more theoretical reference (e.g. Rose, line 8). The 
simultaneous presence of two different and dynamically linked registers of representation (figural 
and numeric) pushed students to make sense of the result in the conversion between the two 
registers. This evolution is also fostered by the specific didactical design of the activity, which 
besides the DGE game includes the written questions that students have to answer after playing the 
game.  
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Abstract. A survey was conducted to analyse the effect of different representation of 
information on 6th graders mathematical reasoning (N=120), when discrete variables are 
involved. It addresses two questions: 1) Are there differences on childrenÕs performance 
when the information is represented by bar graphs, tables and isolated cases? 2) Are there 
differences on childrenÕs reasoning in each of these conditions? And 3) What difficulties do 
children present when solving problems with information presented using bar graphs, tables 
and isolates cases? The children were randomly assigned to work in one of the three groups: 
Graphs, Tables and Isolated Cases. The same problems were presented to all children using 
the representation of information of the group condition. The problems comprised simple 
and double proportions. Results show that the type of representation used to present discrete 
variables does not have an effect on studentsÕ performance.  
 
RŽsumŽ : Une enqu•te a ŽtŽ menŽe pour analyser lÕeffet de diffŽrentes reprŽsentations de 
lÕinformation sur le raisonnement mathŽmatique de la 6e annŽe (N = 120), lorsque des 
variables discr•tes sont impliquŽes. Il aborde deux questions: 1) Existe-t-il des diffŽrences 
dans les performances des enfants lorsque les informations sont reprŽsentŽes par des 
graphiques ˆ barres, des tableaux et des cas isolŽs? 2) Existe-t-il des diffŽrences dans le 
raisonnement des enfants dans chacune de ces conditions? Et 3) Quelles difficultŽs les 
enfants rencontrent-ils lors de la rŽsolution de probl•mes d'informations prŽsentŽes ˆ l'aide 
de graphiques à barres, de tableaux et d'isolements de cas? Les enfants ont été assignés au 
hasard à l’un des trois groupes suivants: Graphes, Tableaux et Cas isolés. Les mêmes 
probl•mes ont ŽtŽ prŽsentŽs ˆ tous les enfants en utilisant la reprŽsentation d'informations de 
la condition de groupe. Les probl•mes comprenaient des proportions simples et doubles. Les 
rŽsultats montrent que le type de reprŽsentation utilisŽ pour prŽsenter des variables discr•tes 
n’a pas dÕincidence sur les performances des Žl•ves. 

 
Representation tools and mathematical reasoning 
This paper focuses on the effect of different representation of information on Portuguese children’s 
mathematical reasoning, when discrete variables are involved. 
An important issue on studentsÕ actions when solving problems with variables refers to the number 
of variables they have to deal with. Concerning the mathematical problems, Vergnaud (1983) 
distinguishes the additive and multiplicative structure problems: the additive structure problems are 
problems involving one variable and can be solved by combination; the multiplicative structure 
problems involve two or more variables. According to his theory, the problems of two variables Ð 
isomorphism of measures Ð refer to a simple direct proportion between variables. These problems 
can be represented by linear functions and by simple correspondence tables. The problems 
involving three or more variables Ð product of measures Ð refer to the Cartesian composition of two 
measures, M1 and M2, into a third one, M3 (Vergnaud, 1983, 1997). The problems of the product of 
measures can be represented by tables or graphs. In the case of graphs, the two variables (number of 
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girls and number of boys) would be represented by two distinct axes whereas the number of couples 
would be represented by dots in the plan. 
The use of symbolic representations may have an important role in the understanding of additive 
and multiplicative structure problems. According to Nunes (1997) and Vergnaud (1997), the 
symbolic representations can be considered very helpful in conceptual building, as each symbolic 
model allows different approaches of conceptual properties. But the type of representation interferes 
with the understanding of mathematical relations. 
Nunes (2004) distinguishes two categories of system of signs relevant for the understanding of 
mathematical relations: the analogous representations and the symbolic representations. The 
analogous representations can be figurative, numerical or by words. In this type of representation, 
the parts of the problem are explicitly given; the sign and the meaning of the sign are directly 
connected. The symbolic representations involve situations demanding the knowledge of basic 
mathematical procedures for the global understanding of symbolic aspects of the information. For 
example, when a child is asked to make additive compositions based on expressions such as Òpay 
twenty-three pence” and “pay seven pence” different opportunities to think about the composition 
are involved. In the former, a verbal clue is given to consider ‘20p + 1p + 1p + 1pÕ as an additive 
group because for each written representation there is a correspondent numeric value that can be 
visually associated Ð the sign and the significance are directly linked; in the latest, there is an 
absence of this clue and the child needs to establish the additive group and consider, for instance, 
‘5p + 1p + 1pÕ, demanding a previous understanding of relations to establish the additive 
compositions of numbers Ð the sign and the significance are only symbolically related, and the child 
needs to understand the additive composition of numbers to find the solution. According to Nunes 
(2004), in spite of being required an additive composition in both situations, the way the problem is 
presented to children has an effect on the way children reasoning about it. 
 
Representing discrete variables 
Concerning the representation of discrete variables, according to Nunes (2004), the use of isolated 
cases emphasizes the direct connections between the signs and the units they refer to, making them 
similar representations of the information. For the author, tables and graphs belong to the class of 
symbolic representations as they refer to relations between variables. 
Watson and Moritz (2001) studied 90 students (8- to 18-years-old) to examine the effect of 
pictographs (cards with pictures) on the process of representation, interpretation and prediction of 
information. The authors argued that pictographs can be seen as a starting point for the development 
of more complex reasoning such as the analyses of relations between variables. Also Selva, Falc‹o 
and Nunes (2005) analysed the combination of isolated cases and bar graphs on 39 children (6- to 8-
years-old) about the understanding of additive concepts. Their findings suggest that isolated cases 
using cards with pictures can have an important role on childrenÕs understanding of bar graphs. 
More recently Carvalho (2008) investigated whether bar graphs, tables and isolated cases 
influenced Brazilian studentsÕ reasoning when solving discrete variables tasks with 8th graders 
(n=99). The Brazilian students performed better when graphs were involved than when isolated 
cases or tables were used to present the information. In graphs, the relationships between variables 
are presented visually whereas in tables these aspects are condensed in a numeric way. 
In Portugal, the children are introduced to graphs, tables and isolated cases since the primary 
school. Sixth graders should be able to represent data using absolute and relative frequency tables to 
represent discrete variables, bar graphs, and also pictograms. Based on the study of Carvalho 
(2008), this study aims to understand the effect of different representation of information on 
Portuguese childrenÕs mathematical reasoning, when discrete variables are involved. For that, it 
addresses three questions: 1) Are there differences on children’s performance when the information 
is represented by bar graphs, tables and isolated cases? 2) Are there differences on children’s 
reasoning in each of these conditions? And 3) What difficulties do children present when solving 
problems with information presented using bar graphs, tables and isolates cases? 
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Methods 
A survey was conducted with 6th graders (n=120) from public Elementary Schools, from Braga, 
Portugal. The children were randomly assigned to work in one of the three groups: Graphs, the 
group of children who solved the problems presented only using bar graphs; Tables, the group who 
solved the problems with the information presented only by tables; and, Isolated Cases, the group 
who solved the problems with the information presented by isolated cases, using cards. The same 
problems were presented to all the participants using the representation of the information 
according to the group condition. There were 4 problems involving simple proportions and 2 
involving double proportions. Table 1 gives examples of simple and double proportion problems. 
The tasks presented to the children are an adaptation of those previously used by Carvalho (2008). 
Figure 1 gives examples of problems presented in each group. Each child of each group was asked 
to solve 6 problems, individually. Each child has a booklet with a printed problem in each page, in 
which they could solve the problems as they wish, and write their justifications. All the problems 
were presented to the class orally by the researcher in the childrenÕs classroom, with no interference 
of the teacher. In each group children took, approximately, 50 minutes to solve all the tasks. Data 
collected provided from students booklets. 
 

Table 1 Ð Examples of problems involving simple and double proportions. 
Simple proportion Problem Variable values Situation 
Do you think there is a 
greater chance of finding 
students with dark hair 
among students with blue 
eyes or among students 
with dark eyes? 

Blue eyes - 7 cases 
(4 dark hair; 3 blond 
hair); 
Dark eyes Ð 7 cases 
(5 dark hair; 2 blond 
hair). 
 

Simple proportion 
controlling for 
the total amount. 

Double Proportion Problem Variable values Situation 
Do you think that there is a 
greater chance of finding 
students happy with CD1 or 
CD2? 

CD1 = 12 cases (6 
happy; 6 unhappy); 
CD2 = 6 cases (3 
happy; 3 unhappy) 

Double variation 
in the whole and 
in the parts, using 
numbers with 
reference to half. 

 
 

 
Figure 1 Ð Examples of problems presented to the children. 

 
Results 
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ChildrenÕs performance was analysed to identify possible difference related to the distinct types of 
representation. For each problem, 1 point was awarded for each children’s correct answer and 0 for 
the others.  Table 2 presents the mean (standard deviation) of correct responses according to the 
type of representation. 
 

Table 2 - Mean (standard deviation) of correct responses by type of representation. 
 Type of representation 
 Isolated Cases Bar Graphs Tables 
Mean (s.d.) 2,20 (1,09) 2,18 (0.84) 2,25 (0,78) 

 
The values of Table 2 suggest that childrenÕs performed similarly across the types of representation, 
when solving the problems. Graph 1 gives the distribution of the number of childrenÕs correct 
responses according to the type of representation used in the problem. 
Graph 1 indicates that most of the children of each group could succeed in 2 of the 6 problems 
presented to them; 20,8% of the children of the Isolated Cases group, 23,3% of the children of the 
Bar graph group, and 19,2% of the Table group. The graph also indicates that 2 children of the 
Isolated Cases group solved correctly all the problems, and 1 child of the Bar Graph group 
succeeded in 5 of the 6 problems. 
An ANOVA was conducted to analyse the effect of the type of representation (Isolated Cases, Bar 
Graph, Tables) on students’ performance when solving the tasks (problems of simple proportions, 
problems of double proportions). Results indicate that differences on studentsÕ levels of 
performance are not dependent on the type of representation used in the problems, F(117,2)=0.84, 
(n.s.). Thus, it seems that for the children of this level (6th graders) these problems are difficult. 
 

 
Graph 1 

In order to have an insight on childrenÕs reasoning when solving the problems presented in each 
condition, their explanations were analysed. Five categories were distinguished: 1) quantification, 
comprising arguments using numbers, relations or operations (e.g., Òbecause 4 have blue eyes and 4 
have dark eyes); 2) non-quantification, comprising justifications that do not include quantification 
(e.g., Òbecause there are more students happy with CD2Ó); 3) reference to total, without any other 
relation to parts of variables (e.g. ÒBecause there are more students with dark eyes, there are 9Ó); 4) 
no explanation, comprising the absence of justification; and 5) inconclusive, which includes 
expressions such ÒI donÕt know!Ó, ÒJust because!Ó, or any other explanation not related to the 
problem. Table 3 presents the number of types of arguments identified when solving the problems 
in each condition, for problems of simple and double proportion. 
Table 3 suggests that, across the groups, the children used some type of quantification to explain 
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their ideas and justify their answers, either in simple and double proportion problems. More 
research is needed to explore more childrenÕs ideas when solving these types of problems. 
 
Table 3 - Number of types of arguments for simple proportion problems (m‡x. = 480 responses) and 

double proportion problems (m‡x. = 240 responses). 
 Type of representation 
Simple proportion 
problems 

Isolated Case Bar Graph Table 

Quantification 108 (22,5%) 98 (20,4%) 103 (21,5%) 
Non-quantification 22 (4,6%) 26 (5,4%) 10 (2,1%) 
Reference to total 5 (1%) 8 (1,7%) 12 (2,5%) 
No explanation 25 (5,2%) 28 (5,8%) 20 (4,2%) 
Inconclusive 0 0 15 (3,1%) 
Double proportion 
problems 

   

Quantification 61 (25,4%) 63 (26,3%) 61 (25,4%) 
Non-quantification 7 (2,9%) 6 (2,5%) 2 (0.8%) 
Reference to total 0 3 (1,3%) 3 (1,3%) 
No explanation 0 0 3 (1,3%) 
Inconclusive 12 (5%) 8 (3.3%) 11 (4,6%) 

 
Discussion and conclusions 
The findings of this study suggest that, the type of representation used to present discrete variables 
does not seem to have an effect on studentsÕ performance. These findings diverge from the previous 
results reported by Watson and Moritz (2001) who reported different levels of response to the 
representation of information with 8-18-years-old students. Carvalho (2008) investigated Brazilian 
8th gradersÕ reasoning when solving discrete variables tasks, argues that students performed better 
when graphs were involved than when isolated cases or tables were used to present the information. 
The findings of our study diverge from this idea, as differences between conditions were not 
identified. Children present low levels of performance despite of the type of representation of 
discrete variable. This suggest that the representation and interpretation of variables using graphs, 
tables and isolated cases should be a focus of more attention in the Portuguese classroom practices. 
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RŽsumŽ: Les mathŽmatiques peuvent-elles •tre utiles ˆ la formation du citoyen de demain en 
aidant les Žl•ves ˆ se construire un rŽfŽrentiel de valeurs positives ? Le Vivre ensemble en 
paix est un concept nourrissant qui peut nous guider dans la mise en place des activitŽs 
proposŽes en classe. En associant le Vivre ensemble en paix aux mathŽmatiques nous crŽons 
la rencontre de lÕargumentation, de la prŽcision et de la rigueur avec le beau, la paix, la mise 
en lumi•re des liens entre les •tres humains. Dans cet article, la premi•re partie est consacrŽe 
ˆ la description dÕune expŽrimentation menŽe dans des classes de coll•ge o• la verbalisation 
a permis dÕapprofondir et de clarifier le sens de six compŽtences, Ç Chercher, modŽliser, 
reprŽsenter, raisonner, calculer, et communiquer È que nous travaillons quotidiennement. 
Cette mŽthode montre la possibilitŽ de dŽvelopper une nouvelle approche culturelle o• les 
mathŽmatiques prennent une place tangible dans la construction du projet de vie des Žl•ves.  
Dans la deuxi•me partie de cet article, le rapprochement entre MathŽmatiques et Vivre 
ensemble clarifie un nouveau champs dÕinvestigation pour la discipline des mathŽmatiques 
en lui attribuant la responsabilitŽ de lÕenseignement de la preuve du Vivre ensemble en paix 
et du besoin de valeurs dans la construction de notre projet de vie. Cette approche 
dÕŽlŽvation verticale devient accessible ˆ tous et rŽhabilite la valeur de lÕintuition et du lien ˆ 
la vie qui nous unit.      
Ç Douter de tout ou tout croire, ce sont deux solutions Žgalement commodes qui lÕune et 
lÕautre nous dispensent de rŽflŽchir È Žcrit Henri PoincarŽ dans Ç la Science et lÕHypoth•seÈ. 

 
Abstract:  Can mathematics be useful for training the citizen of tomorrow by helping 
students build a repository of positive values? Living Together in Peace is a nourishing 
concept that can guide us in setting up classroom activities. By associating Living together in 
peace with mathematics we create the meeting of argumentation, precision and rigor with 
beauty, peace, and highlighting the links between human beings. In this article, the first part 
is devoted to the description of an experiment carried out in middle school classes where 
verbalisation allowed to deepen and clarify the meaning of six competences, "To research, 
model, represent, reason, calculate, and communicate "that we work daily. This method 
shows the possibility of developing a new cultural approach where mathematics takes a 
tangible place in the construction of students' life projects. 
In the second part of this article, the rapprochement between Mathematics and Living 
together clarifies a new field of investigation for the discipline of mathematics by assigning 
it the responsibility of teaching the proof of living together in peace and the need for values 
in the construction of our life project. This vertical elevation approach becomes accessible to 
all and rehabilitates the value of intuition and connection to the life that unites us. 
"Doubting everything or believing are two equally convenient solutions that both of us 
dispense with thinking" writes Henri PoincarŽ in "Science and Hypothesis". 

 
En France, les programmes du Coll•ge parus au bulletin officiel spŽcial n¡11 du 26 novembre 2015 
sont structurŽs autour de lÕacquisition de compŽtences et sÕinscrivent dans cinq domaines : les 
langages pour penser et communiquer, les mŽthodes et outils pour apprendre, la formation de la 
personne et du citoyen, les syst•mes naturels et les syst•mes techniques, les reprŽsentations du 
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monde et lÕactivitŽ humaine. Il est ajouté que « la formation de la personne et du citoyen rel•ve de 
tous les enseignements [É ]  Cette formation requiert une culture gŽnŽrale qui fournit les 
connaissances Žclairant les choix et lÕengagement Žthique des personnes. Elle dŽveloppe le sens 
critique, lÕouverture aux autres, le sens des responsabilitŽs individuelles et collectives en mettant en 
jeu par le dŽbat, par lÕengagement et lÕaction les valeurs fondamentales inscrites dans la 
RŽpublique et les diverses dŽclarations des droits. Elle engage donc tous les autres domaines du 
socle. È BO (2015) 
 
En mathŽmatiques il est prŽcisŽ que Ç la mise en Ïuvre du programme doit permettre de dŽvelopper 
les six compŽtences majeures de lÕactivitŽ mathŽmatique : chercher, modŽliser, reprŽsenter, 
raisonner, calculer, communiquer È. BO (2015) 
Au coll•ge Canteperdrix de Grasse o• jÕexerce, la question du Vivre Ensemble est tr•s prŽsente ˆ 
lÕŽchelle de lÕŽtablissement et une grande fresque a ŽtŽ rŽalisŽe ˆ cet Žgard. (Vivre ensemble 
Canteperdrix Grasse (2015)) 
LÕexpŽrimentation que jÕai menŽe dans mes classes de 4•me et de 5•me (12 et 13 ans) durant lÕannŽe 
2017-2018, a consistŽ ˆ Žlaborer avec les Žl•ves six panneaux de six compŽtences pour construire 
avec eux le sens que ces six mots peuvent prendre et en profiter pour semer les graines dÕun mieux 
Vivre ensemble. LÕimplication des Žl•ves sÕest manifestŽe assez rapidement par leur volontŽ de 
participer ˆ la colorisation des mots-clŽs Žcrits dans la salle de classe. En partant des mŽthodes 
utilisŽes en mathŽmatiques, de lÕinterdisciplinaritŽ, des attentes des professeurs et de lÕinstitution, 
nous avons crŽŽ des liens avec la vie quotidienne, la culture, la nature, certains aspects du vivant, 
tout cela au service du projet de vie des Žl•ves et dÕun mieux Vivre ensemble durable (Pauli 2017). 
 
Pour la compŽtence Ç Chercher È, le premier message passŽ a ŽtŽ de sÕaccorder le droit ˆ lÕerreur 
pour oser se lancer et Žtablir des liens qui associent diffŽrentes idŽes entre elles. JÕai utilisŽ le conte 
du petit poucet pour susciter chez les Žl•ves tout dÕabord de la curiositŽ voire de lÕincrŽdulitŽ et les 
amener ˆ comprendre que comme lui nous cherchons des chemins. Dans la vie au coll•ge les Žl•ves 
sont confrontŽs ˆ lÕOgre du Ç temps limitŽ È en devoirs surveillŽs qui souvent gŽn•re du stress chez 
eux et ils dŽcouvrent quÕils adoptent des comportements qui peuvent •tre assimilŽs ˆ lÕutilisation de 
petits cailloux, de la mie de pain ou des bottes de sept lieux. La question posŽe ici est comment se 
sortir de stratŽgies laborieuses ou du contentement dÕun travail superficiel qui sÕenvole avec le 
temps pour aller vers la comprŽhension qui va redonner un espace dÕexpression et dÕexercice de sa 
propre LibertŽ, premi•re valeur de la devise de la RŽpublique fran•aise. Avec ces trois niveaux 
dÕacquisition de la compŽtence les Žl•ves peuvent mieux se situer dans leur apprentissage et se 
responsabiliser pour construire conviction et confiance. CÕest un fondement du domaine 3 : Ç La 
formation de la personne et du citoyen È. BO (2015)  
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Fig. 1 Panneau pour les compŽtences Chercher et ReprŽsenter 
 
Pour la compŽtence Ç ReprŽsenter È, nous sommes partis de lÕexemple des reprŽsentations dÕun 
nombre. Si on consid•re une fraction, il nÕest pas immŽdiat de constater par exemple si elle 
reprŽsente ou pas un nombre dŽcimal. LÕintŽr•t ici rŽside dans le fait que nous disposons de la 
capacitŽ ˆ changer nos reprŽsentations. Les Žl•ves peuvent en prendre conscience. Cette 
possibilitŽ de transformation de notre vision autorise dans les Žchanges la crŽation de liens avec le 
domaine 5 : les reprŽsentations du monde et lÕactivitŽ humaine. BO (2015) 
Comme le constatait en 2015 Monsieur Ban Ki-Moon SecrŽtaire GŽnŽral de l'ONU concernant la 
question du rŽchauffement climatique, Ç Nous nÕavons pas de plan B ni de plan•te B È. Comment 
promouvoir le dŽveloppement durable et le nŽcessaire Vivre ensemble ˆ lÕŽchelle de la plan•te ? 
Pour changer de comportement, il faut changer sa reprŽsentation. Ç DÕautres font autrement et je 
peux faire autrement È est une clŽ pour sortir de certaines habitudes. Pour amorcer ce changement, 
des questions peuvent appara”tre alors toutes simples : comment vous reprŽsentez vous le coll•ge ? 
Ou encore comment vous reprŽsentez vous la gŽomŽtrie ? Des solides, des formes, des propriŽtŽs, 
des symboles ? CESE (2015) 
 
Avec la compŽtence Ç Raisonner È, nous sommes au cÏur de lÕactivitŽ mathŽmatique au coll•ge. 
Comment aller ˆ la recherche des lieux de raisonnement et des dynamiques gŽnŽrŽes par 
lÕutilisation des propriŽtŽs ? Les erreurs elles-m•mes sont sources dÕinspiration. Une Žl•ve avait 
Žcrit Ç RŽsonner È pour afficher la compŽtence au tableau. Nous lÕavons gardŽ en Žcho ˆ la phrase : 
Ç Tes paroles rŽsonnent en moi È. Raisonner pour rŽsonner. Quand •a rŽsonne, •a prend du sens.   
A lÕimage de la lumi•re et du miroir, les donnŽes dÕun exercice, les questions, les remarques, les 
objets, les autres, la nature, le monde nous renvoie de mani•re rŽcurrente vers de nouvelles 
rŽflexions. CÕest la dŽcouverte de lÕutilitŽ et de la nŽcessitŽ de ma relation avec les autres.  
Tout cela en lien avec le domaine 2 : Ç Les mŽthodes et outils pour apprendre È BO (2015). Si on 
Žvoque les cartes mentales, les mots choisis peuvent tout ˆ fait •tre Žtablis de mani•re objectives 
comme il est gŽnŽralement admis de mani•re acadŽmique en mathŽmatiques mais aussi de mani•re 
subjective o• le r™le de la conscience personnelle, des besoins et du ressenti de lÕŽl•ve peuvent •tre 
mis en avant. Ne pas perdre le fil du raisonnement, cÕest aussi se nourrir de valeurs, prŽserver ce qui 
me relie ˆ moi-m•me, aux autres et entretenir coopŽration, partage et synergie. 
 

                                        
 

Fig. 2 Panneau pour les compŽtences Raisonner et ModŽliser 
 
Pour la compŽtence Ç ModŽliser È, le lien avec la capacitŽ ˆ prŽvoir est fait. Il peut •tre investi dans 
lÕutilisation des probabilitŽs, de la proportionnalitŽ, de lÕalgorithmiqueÉ Anticiper des rŽsultats 
cÕest aussi pouvoir se projeter et dŽvelopper sa capacitŽ ˆ prendre des initiatives, ˆ entreprendre. 
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« ModŽliser È peut aussi •tre reliŽ ˆ une attitude naturelle de lÕadolescent qui consiste ˆ Ç prendre 
mod•le È. Et de ce point de vue les Žl•ves sont tous ˆ EgalitŽ car ils disposent tous de la capacitŽ ˆ 
choisir leurs mod•lesÉ et ce quÕils deviendront.  
Prendre mod•le est aussi lÕoccasion dÕŽchanger avec les Žl•ves sur la fa•on dont les innovations 
sont crŽŽes en entreprise. Les mŽdicaments reprennent les principes actifs des plantes, les 
combinaisons des nageurs reproduisent les dŽcouvertes concernant lÕŽcoulement de lÕeau sur la 
peau des requins. Les exemples sont multiples o• lÕactivitŽ humaine prend mod•le sur la nature. Il 
suffit dÕobserver comment les for•ts primaires par lÕŽvolution et un parfait agencement des 
diffŽrents r•gnes ont produit abondance de vie et biodiversitŽ pour comprendre quÕil y a lˆ un vaste 
champ de recherche ˆ explorer. Tout cela en lien avec le domaine 4 : Ç Les syst•mes naturels et les 
syst•mes techniques È. BO (2015) 
La question du mod•le est cependant parfois cachŽe. En utilisant quotidiennement des tŽlŽphones 
portables, des ordinateurs, les Žl•ves consomment des programmes informatiques, des jeux, des 
rŽseaux sociaux o• les mod•les Žconomiques et les valeurs sous-jacentes ˆ ces mod•les ne sont pas 
visibles. Une mise en garde et une attitude de prŽvention vis-ˆ -vis de ces outils peut •tre un dŽbat 
fructueux avec les Žl•ves qui peuvent se laisser sŽduire y compris par le pire si on pense ˆ la 
radicalisation de certains par exemple.  
 
Pour mettre en rapport la compŽtence Ç Calculer È et le Vivre ensemble jÕai voulu faire appara”tre 
comment certains aspects de nos vies sont en lien direct avec les opŽrations.  
En sÕinterrogeant avec les Žl•ves sur lÕutilitŽ de la division, il a tout de suite ŽtŽ ŽvoquŽ, le 
partageÉ LÕadage : Ç Diviser pour mieux rŽgner È nous a menŽ vers une rŽflexion sur la stratŽgie. 
Quelles sont par exemple les Žtapes du Vivre ensemble ? Comment dŽgager une vision commune ?  
La division se cache aussi dans notre mŽmoire et notre ADN.  En revenant ˆ lÕorigine de notre 
corps, au temps de la fŽcondation de lÕovule par le spermatozo•de. Quelle est la premi•re chose que 
cette cellule a faite ? Elle sÕest divisŽe en 2 puis en 4 et ainsi de suite. La division nous a emmenŽs 
du 1 vers la multiplicitŽ des nombres pour structurer notre corps. La division est vue comme 
essentielle ˆ la vie.  
Les •tres humains forment une grande famille. Nous y arrivons avec la multiplication. Si on 
consid•re notre arbre gŽnŽalogique, on constate que chacun dÕentre nous a 2 parents, puis 4 grands-
parents, etc. En remontant de 33 gŽnŽrations, un calcul rapide de 233 indique que chacun de nous a 
eu 8 589 934 592 anc•tres il y a 1000 ans (30 ans pour une gŽnŽration). Ce que jÕattends ˆ ce 
moment-lˆ est que les Žl•ves comprennent que nous avons tous beaucoup dÕanc•tres communs et 
leurs rŽactions sont, ˆ ce moment de lÕŽchange, Ždifiantes. Pour certains cÕest spontanŽment quÕils 
affirment quÕils sont liŽs ˆ lÕensemble des •tres humains, comme une ŽvidenceÉ DÕautres au 
contraire affirment que le calcul doit •tre faux, que ce nÕest pas possible car il y a 1000 ans, il nÕy 
avait pas 8 589 934 592 dÕ•tres humains sur la terre. La logique mathŽmatique est effectivement 
confrontŽe ˆ une impossibilitŽ historique. Et pourtant nous sommes lˆ existant avec tous les 
anc•tres qui nous ont prŽcŽdŽs dans notre arbre gŽnŽalogique. Je demande alors aux Žl•ves de 
trouver une explication ˆ ce myst•re. CÕest une approche pour Žvoquer la FraternitŽ, troisi•me 
valeur de la devise de la RŽpublique fran•aise. On en garde un slogan : Ç Multiplier, •a crŽe des 
liens È.  
Avec la soustraction, les Žl•ves peuvent sÕapercevoir quÕelle est nŽcessaire ˆ lÕŽquitŽ. Il faut •tre 
capable de pouvoir par exemple rendre la monnaie. Comme le dit lÕadage : Ç Les bons comptes font 
les bons amis È. Mais nous ne sommes pas tous au m•me niveau de conscience et la soustraction 
peut aussi •tre vue comme laisser de sa part pour quÕun mieux Vivre ensemble puisse se poursuivre. 
Elle est ˆ la base du compromis, de la conciliation et de la rŽconciliation.  
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Fig. 3 Panneau pour les compŽtences Calculer et Communiquer 
 
Pour la compŽtence Ç Communiquer È, cÕest toute la capacitŽ ˆ rendre visible les raisonnements qui 
est sollicitŽe. Ecrire, parler, sont les outils indispensables pour aborder le domaine 1 : les langages 
pour penser et communiquer, BO (2015). Il est ŽvoquŽ le cercle et le travail en ilot pour tous parler 
dÕŽgal ˆ Žgal dans le respect de la parole de lÕautre. La valeur de lÕŽchange est mise en avant. 
La communication va dans les deux sens. En posant la question aux Žl•ves Ç Quelle est la diffŽrence 
entre Žcouter et entendre ? È je leur ai fait dŽcouvrir pour beaucoup le mot entendement et comment 
lÕassociation de ce mot avec entendre nÕest pas un hasard mais un hŽritage culturel de tous ceux qui 
nous ont prŽcŽdŽs. Cette condition humaine qui nous fait exister par les autres et avec les autres, les 
Žl•ves ont besoin dÕen prendre conscience pour sortir de lÕŽgo•sme de lÕenfance et entrer dans une 
communication o• lÕon peut se mettre ˆ la place de lÕautre. La douleur ou la difficultŽ dÕun 
camarade, il est possible dÕy •tre sensible, de la comprendre et de rendre vivant les liens qui nous 
unissent. Avec la communication les Žl•ves peuvent enrichir leur expression et leurs comportements 
du sens dÕun nouveau terme : lÕaltŽritŽ.   
 
En acceptant de porter tŽmoignage de cette expŽrience rŽalisŽe avec mes Žl•ves devant la 
CIEAEM70, jÕai trouvŽ lÕoccasion de poursuivre ma rŽflexion sur mon mŽtier de professeur et 
donner plus de sens ˆ ma dŽmarche. En confrontant ma proposition au regard des autres jÕai pu 
prendre conscience de ce que je poursuivais intuitivement et clarifier mon questionnement. 
 
Dans sa confŽrence intitulŽe la meilleure et la pire des erreurs de PoincarŽ, tenue pour lÕouverture 
des journŽes de Metz en 2010, CŽdric Villani nous rappelait comment pour Henri PoincarŽ 
lÕintuition Žtait importante dans la dŽmarche du mathŽmaticien quand on sÕintŽresse aux processus 
par lesquels on dŽcouvre les objets mathŽmatiques. Il dŽcrivait la dŽcouverte de certains de ses 
travaux comme le fruit dÕune alternance de travail effectif et de plongŽe dans lÕunivers du quotidien 
o• au dŽtour dÕun changement dÕhabitude surgissait une solution (cf. Žpisode du marchepied en 
sciences cognitives - CŽdric Villani (2010).  
Henri PoincarŽ sÕexprimant sur les mathŽmatiques disait aussi dans Sciences et MŽthode: Ç la 
mathŽmatique est lÕart de donner le m•me nom ˆ des choses diffŽrentes È.  
 
Alors comment lier MathŽmatiques et Vivre ensemble en paix ? Il me semble que la dŽmarche ˆ 
entreprendre est liŽe ˆ une intuition : Ç il est possible de Vivre ensemble en paix et les 
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mathŽmatiques peuvent en apporter la dŽmonstration È. Encore faut-il sÕautoriser ˆ interroger notre 
reprŽsentation du Vivre ensemble en paix. Nous tenons lˆ une piste pour rŽpondre ˆ la question Ç ˆ 
quoi servent les mathŽmatiques ? È  Ne sont-elles quÕune science faite pour dŽcrire, comprendre et 
agir sur le monde, une sorte de ligne horizontale qui part de son origine vers lÕinfini ou lÕindŽfini ? 
Ne sont-elles quÕune science qui comme source dÕŽlŽvation, est rŽservŽe ˆ une Žlite, seule capable 
dÕen percevoir la beautŽ et lÕesthŽtique ? Ou ˆ lÕintersection de ces deux conceptions horizontale et 
verticale, sont-elles capables par lÕusage du raisonnement, de lÕargumentation, du partage des 
preuves et de la validation par les pairs, dÕŽduquer les femmes et les hommes du monde de 
demain ? Des •tres conscients des valeurs dÕhumanitŽ qui les lient et de lÕunitŽ profonde de la 
pensŽe et du savoir ? Des •tres qui gr‰ce ˆ une intuition rŽhabilitŽe seront capables de relever les 
dŽfis qui les attendent en dialoguant de mani•re transversale sur toutes les sciences de leur Žpoque 
comme le fut Monsieur Henri PoincarŽ en son temps ?   
Les mathŽmatiques ont tout ˆ y gagner car Ç Faire la part de modernisme dans le style d’exposition 
et de retour au système d’intuitions originales qui sous-tendent une théorie est sans nul doute l’une 
des difficultés majeures auxquelles est confrontée la pédagogie mathématique aujourd’hui, car la 
science est condamnée à être stérile si elle cesse de prendre appui sur une intuition pleine et 
vivante de ses contenus. C’est la conscience de cette stérilité qui gouverne les réactions de rejet de 
l’enseignement mathématique comme un bloc d’abstractions gratuites et dépourvues de 
significations tangibles. È FrŽdŽric PATRAS (2001) 
 
Pour citer Martin Heidegger (1947), Ç Peu dÕhommes sont suffisamment entrainŽs ˆ distinguer un 
objet savant dÕune chose pensŽe È.  
 
Et comment ne pas Žvoquer ici les progr•s exponentiels de lÕIntelligence Artificielle qui demain 
risque de gouverner nos vies ? 
AujourdÕhui le Vivre ensemble est une utopie, un pari sur le meilleur du gŽnie de lÕhomme, une 
Žthique de vie, une vision qui rŽunit, qui rŽconcilie, il doit devenir un concept opŽrant, une 
pŽdagogie de lÕaltŽritŽ qui demande de la part de lÕenseignant un engagement Žthique pour le 
formaliser en mots et lui donner forme dans sa classe. 
 
Pour nourrir et interroger ce concept de Vivre ensemble en paix les mots clŽs qui ont ŽtŽ utiles dans 
mon expŽrience sont la pratique de la pause pour faire vivre lÕintuition, la confiance, le citoyen, le 
mot pour dŽsigner, le mot pour signifier, lÕobjet mathŽmatique et sa communication, la 
transposition, lÕanalogie, lÕobservation des comportements, les dictons ou expressions populaires, 
les contes, les rep•res, la conviction, lÕopportunitŽ, la beautŽ, la surprise, le contrepied, lÕextraction 
de lÕessentiel, les situations et les 6 compŽtences dŽjˆ dŽcrites.  
Reste ˆ organiser alors lÕactivitŽ mathŽmatique et le dŽbat. Les compŽtences sont un lien structurant 
pour Žtablir des correspondances entre le Vivre ensemble en paix et le travail proposŽ aux Žl•ves. 
Elles ont servi de fil conducteur de transmission par un rŽinvestissement rŽgulier tout au long de 
lÕannŽe tout en variant les stimuli. La question nÕest pas tant dÕŽvaluer les Žl•ves mais de semer en 
eux les graines pour leur permettre dÕinitier et dÕaccompagner leur propre dŽmarche, leur 
exploration.  
Ç Quand nous sommes mus, non par la peur de voir sÕŽvanouir une illusoire sŽcuritŽ, mais par une 
soif de conna”tre, alors lÕerreur, comme la souffrance ou la tristesse, nous traverse sans se figer 
jamais, et la trace de son passage est une connaissance renouvelŽe. È Alexandre Grothendieck 
(1985).  
 
Quant au dŽbat, il nÕest ici plus question dÕun dialogue entre celui qui sait, lÕenseignant, et les 
apprenants mais plut™t du traitement dÕune question qui nous concerne tous par une mŽthode dite du 
Cercle des qualitŽs et des vertus (cf. De la pyramide au cercle au LycŽe - les apports dÕun 
enseignement coopŽratif - Claire Chevrier (France) Ð CIEAEM70). Chacun peut alors sÕexprimer ˆ 
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Žgale dignitŽ dans un espace crŽateur par sa gŽomŽtrie de synergie et de reprŽsentations positives 
des relations humaines. CÕest aussi le moment des dŽductions partagŽes et des dŽductions 
personnelles. Comme lÕindiquait RenŽ Descartes  (1629) dans Les r•gles pour la direction de 
lÕesprit: Ç Il n'y a de science qu'avec l'intuition et la dŽduction È. Ce qui entra”ne lÕadhŽsion des 
Žl•ves cÕest lÕexactitude, la prŽcision de lÕargument donnŽ et la conviction. 
Quand John Newlands publia en 1863 sa classification pŽriodique des ŽlŽments, cÕest la beautŽ et 
lÕanalogie avec les notes de musique qui lui inspira son nom : Ç La loi des octaves È. On comprend 
mieux pourquoi les mathŽmaticiens musulmans du moyen ‰ge dŽnommaient les mathŽmatiques, 
Ç Science des particules È. Plus gŽnŽralement lÕart, lÕesthŽtique, la musique, la poŽsie, 
lÕarchitecture, le langage universel, le partage des connaissances, ne sont-ils pas tous liŽs aux 
mathŽmatiques ? Pourquoi alors ne pas admettre puisque les choses sont cachŽes dans leur contraire 
quÕil existe une mathŽmatique qui rŽv•le, gr‰ce ˆ toute la rigueur quÕelle exige, toute la beautŽ du 
Vivre ensemble en paix. Alors comme un encha”nement logique o• les Žv•nements sont les 
rŽsultantes de causes et dÕeffet, permettre ˆ lÕhomme, puisque cÕest dans sa nature, de chercher ˆ 
saisir ce qui le dŽfini en tant quÕ•tre humain d•s le plus jeune ‰ge dans lÕŽducation. Ainsi sÕouvre ˆ 
nous un nouvel horizon : construire lÕavenir lÕun avec lÕautre et non pas lÕun contre lÕautre avec 
comme premi•re approximation du mod•le le schŽma suivant :  
 
 
 
 
 
 
 
                                         
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 4 : LÕintuition  
 

LÕintuition pour faire vivre lÕintention et donner valeur ˆ nos actions. 
LÕŽthique pour donner une forme ˆ notre reprŽsentation du Vivre ensemble en paix en 
mathŽmatiques, forger notre conviction et passer ˆ lÕaction. 
Les compŽtences comme rep•re dans lÕesprit des Žl•ves tout au long de lÕannŽe. 
LÕactivitŽ mathŽmatique comme lieu dÕexpŽrimentation. 
Le dŽbat en cercle comme lieu des dŽductions et des adhŽsions.  
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De la pyramide au cercle au lycŽe  -  les apports dÕun 
enseignement coopŽratif  
 
 
Claire Chevrier 
ƒducation nationale, AcadŽmie de Lyon – LycŽe Jean Monnet, 16 RUE PORTAIL ROUGE 
42014 ST ETIENNE CEDEX 2 - collaborations IREM et IFƒ  
 
E-mail: Claire-Mar.Chevrier@ac-lyon.fr 
 
RŽsumŽ: Cet article est une relation dÕexpŽriences accompagnŽe dÕune rŽflexion sur des  
pratiques coopŽratives vŽcues au lycŽe. Ces pratiques viennent du soucis dÕenseigner au 
quotidien aux Žl•ves pour leur Žpoque, dans un climat apaisŽ, m•lant bienveillance et 
exigences scientifiques, o• lÕŽl•ve se sente en confiance, avec le droit ˆ lÕerreur dans le cadre 
de recherches. Nous ferons dÕabord le constat de lÕinadŽquation  rŽcurrente dÕun 
enseignement classique dans diverses situations, et des solutions apportŽes dans le cadre 
dÕun enseignement de type pyramidal, avec ce quÕelles comportent de tensions et de conflits, 
dÕabandons. Nous prŽsenterons ensuite plusieurs expŽriences de recherches coopŽratives 
sous diffŽrentes formes non pyramidales et jusquÕˆ lÕenseignement par le cercle. Ces 
recherches ont ŽtŽ rŽalisŽes par les Žl•ves, soit pendant les cours traditionnels de 
mathŽmatiques  en seconde, premi•re de diffŽrentes sŽries, en option spŽcialitŽ maths en 
terminale S, soit pendant des sŽances dÕinvestigation scientifique de lÕenseignement 
dÕexploration MPS en seconde. Les sujets des probl•mes proposŽs aux Žl•ves sont en 
relation avec les autres disciplines comme la biologie, lÕinformatique, la cryptographie, la 
conqu•te spatiale. Nous analyserons  ce que ces pratiques ont apportŽ de nouveau dans les 
relations et les apprentissages, ainsi que leurs limites Žventuelles. Nous Žvoquerons en 
filigrane les motivations profondes ainsi que les sources auxquelles on peut puiser pour ces 
pratiques.  En conclusion, quelques rŽflexions faisant le lien de ces pratiques avec dÕautres 
th•mes du congr•s.  
 
Abstract: This article is a relationship of experiences accompanied by a reflection on 
cooperative practices lived in high school. These practices come from the concern to teach 
students on a daily basis for their time, in a calm atmosphere, mixing benevolence and 
scientific requirements, where the student feels confident, with the right to make mistakes in 
research. First of all, we will note the recurring inadequacy of a classical education in 
various situations, and the solutions provided in the context of a pyramidal type of education, 
with their attendant tensions and conflicts, abandonments. We will then present several 
cooperative research experiments in different non-pyramidal forms and up to circle teaching. 
This research was carried out by the students, either during the traditional courses of 
mathematics in second, first of different series, in option specialty maths in terminal S, or 
during sessions of scientific investigation of the teaching of exploration MPS in second. The 
subjects of the problems proposed to the pupils are in relation with the other disciplines like 
the biology, the computing, the cryptography, the space conquest. We will analyze what these 
practices have brought back into relations and learning, as well as their possible limits. We 
will discuss the underlying motivations as well as the sources that can be drawn for these 
practices. In conclusion, some reflections linking these practices with other themes of the 
congress. 

 
Introduction 
Nous allons dans cet article relater diverses expŽriences de travail coopŽratif menŽes dans le cadre 
de la rŽsolution de probl•mes mathŽmatiques, et accompagner cet exposŽ dÕune rŽflexion sur les  
pratiques coopŽratives vŽcues, dŽconstruisant peu ˆ peu les pratiques de type pyramidal vers des 
pratiques en cercle, quÕelles soient formelles ou dans lÕŽtat dÕesprit de lÕenseignement. Ces 
pratiques viennent du souci dÕenseigner les mathŽmatiques aux Žl•ves pour leur Žpoque, dans un 
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climat apaisŽ, m•lant bienveillance et exigences scientifiques, o• lÕŽl•ve puisse prendre confiance, 
avec le droit ˆ lÕerreur dans le cadre de recherches par exemple, dÕexposŽs, de compte-rendus. Je 
ferai dÕabord le constat de lÕinadŽquation  rŽcurrente dÕun enseignement classique dans diverses 
situations, et des solutions apportŽes dans le cadre dÕun enseignement de type pyramidal, avec ce 
quÕelles comportent de tensions et de conflits, dÕabandons, de stress. Nous montrerons ensuite 
comment  le contenu des travaux proposŽs, lÕorganisation de la classe, la posture de lÕenseignant 
peuvent •tre des moyens ˆ disposition dÕun enseignement des mathŽmatiques dans un climat plus 
bŽnŽfique. Tous les travaux prŽsentŽs ont ŽtŽ rŽalisŽs par les Žl•ves dans divers cadres 
institutionnels en lycŽe fran•ais, soit pendant les cours traditionnels de mathŽmatiques  en seconde, 
premi•re de diffŽrentes sŽries, enseignement de spŽcialitŽ maths en terminale S ou ES, soit pendant 
des sŽances dÕinvestigation scientifique de lÕenseignement dÕexploration MPS1 en seconde. Les 
sujets des probl•mes proposŽs aux Žl•ves sont en relation avec les autres disciplines comme la 
biologie, lÕinformatique, la cryptographie, la conqu•te spatiale. Tous les encadrŽs illustrant ces 
propos sont inŽdits, techniquement ŽlaborŽs ˆ partir de travaux effectuŽs dans  les classes dans 
lesquelles jÕenseigne, rŽflexions, Žvaluations et images comprises, les fichiers source sont 
consultables. JÕanalyserai  ce que ces pratiques ont apportŽ de nouveau dans les relations et les 
apprentissages, ainsi que leurs limites Žventuelles. JÕŽvoquerai en filigrane les motivations 
profondes ainsi que les sources auxquelles on peut puiser pour ces pratiques.  En conclusion, 
quelques rŽflexions faisant le lien de ces pratiques avec dÕautres th•mes du congr•s, comme 
MathŽmatiques et Femmes, Histoire des MathŽmatiques.  
 
Limites pratiques dÕun enseignement pyramidal 
Situations insatisfaisantes, rŽponses inappropriŽes, manque de sens 
Enseignant dans un lycŽe accueillant des Žl•ves dÕhorizons tr•s variŽs (milieux sociaux,  
problŽmatiques familiales, jeunes primo-arrivant, etc), on ne compte plus les situations 
insatisfaisantes, de bavardages, dÕŽl•ves inattentifs, non impliquŽs, ayant renoncŽ, qui nÕessaient 
m•me pas, agitŽs en arrivant, endormis en classe, et avec ce phŽnom•ne Ç Je lui explique È, Ç Y a 
pas que moi È, Ç JÕai rien compris È, qui constituent autant de rŽponses dÕŽvitement toutes faites.  
Le dialogue avec lÕŽl•ve et la famille permet souvent ˆ lÕŽl•ve de Ç raccrocher È et passer en phase 
dÕimplication et de rŽussite, mais les Žl•ves ont ŽtŽ habituŽs ˆ la force, et pour certains, 
durcissement de ton, carnet de correspondance, mots aux familles ne modifient plus la situation, les 
destinataires ne comprennent pas ce quÕon leur veut. Les rŽponses apportŽes par lÕenseignant du 
sommet de la pyramide cristallisent  des tensions et des conflits, qui souvent explosent ailleurs. Du 
haut de cette pyramide, on peut affirmer Ç ne pas rencontrer de difficultŽs È,  ˆ condition dÕ Ç agir 
en  militaire È, sÕen prendre aux conditions de travail et ˆ la hiŽrarchie le jour o• la situation tourne 
pour soi-m•me, rejeter ailleurs la responsabilitŽ de ses difficultŽs : les Žl•ves Ç nÕont pas les bases È. 

Ç Je ne mÕen sors pas avec ma classe, jÕai oubliŽ quÕil fallait se transformer en cerb•re È 2 
A lÕentrŽe en classe de premi•re scientifique, les Žl•ves semblent majoritairement stressŽs, tŽtanisŽs 
par la possibilitŽ de commettre une erreur ils nÕessaient pas de chercher, rŽclament avec insistance 
les corrigŽs des travaux proposŽs avant de commencer ˆ chercher, rŽdiger, reprŽsenter, se rassurent 
avec la solution dŽjˆ faite quÕils pourront reproduire, et attendent plus le bachotage que la pratique 
de la rŽflexion, ce qui nous para”t contraire aux objectifs de la formation de scientifiques, ainsi 
quÕaux compŽtences que lÕinstitution cherche ˆ dŽvelopper  (chercher, modŽliser, reprŽsenter, 
calculer, raisonner, communiquer).  
JÕaime ce mŽtier, avec ses difficultŽs, mais jÕaime essentiellement travailler en harmonie, avec des 
Žl•ves ayant plaisir ˆ venir en cours de maths, parce quÕils sÕy sentent bien. Comment donner du 
sens ˆ un enseignement sinon en partageant le savoir, dans une relation du domaine de lÕhumain et 
non de lÕanimal, du vivant et non du mort-vivant ?  
                                                
1 MPS : MŽthodes Pratiques pour les Sciences 
2     Retour de congŽ prolongŽ.  



!"#$%&'()*%)*+),&',$*)(*!"#$%%"&$'()$%*+,$%"&-./0''12'30'45667+,+1%8'1290'3:;<	
!"#"$"%"&'()*+,-./)0-1&2.&%+-)/+-.3+&)&!"#$%&'()*'+,-")./%0)(1,$#,2'3/%&$+,!('314	

	

 97 

ƒbauche de pratiques coopŽratives 
Transmettre une expŽrience personnelle ne suffit pas 
De formation mathŽmatiques pures puis appliquŽes en analyse numŽrique et informatique, ayant 
pratiquŽ dans lÕindustrie en laboratoire de recherche pŽtroli•re (Claire Chevrier, SŽdimentation dans 
les fluides non newtoniens - mod•le dÕEllis), les mathŽmatiques sont devenues pour moi un outil 
vivant au service de la comprŽhension du monde, et avec son corollaire naturel pour moi quÕest 
lÕoutil informatique (Claire Chevrier, Programmation dÕun Module informatique de reprŽsentation 
graphique des fonctions de 2 ou 3 variables avec UNIRAS), autant quÕun plaisir solitaire de lÕesprit 
pour sa simple beautŽ. PratiquŽes en collaboration avec mŽcaniciens, physiciens, biologistes, 
techniciens de laboratoire, ingŽnieurs,... rŽunis dans le seul but de la rŽalisation dÕun projet,  chacun 
Žtant aussi important dans le processus que son collaborateur, elles se mettent au service de la 
connaissance. Ceci influence ce que jÕai envie de transmettre ˆ mes Žl•ves,  est parfois bien utile 
dans les situations dŽcrites, mais ne suffit pas.  
IntŽgrer la diversitŽ permet lÕŽpanouissement. 
Voici des anecdotes qui mÕont fait rŽflŽchir : un de mes 
Žl•ves de premi•re sŽrie technologique, Joris P., se 
prŽsente aux Olympiades des mathŽmatiques, est 
distinguŽ comme laurŽat, 2i•me prix national en sŽrie 
technologique. Ç Ce concours est destinŽ ˆ dŽvelopper 
le gožt des mathŽmatiques, de la recherche et lÕesprit 
dÕinitiative È, Çle palmar•s 2009 distingue 23 Žl•ves  
dont 16 pour la sŽrie S et 7 pour les autres sŽries, (É), 
6243 Žl•ves de premi•re  dont 2122 filles ont concouru 
en 2009 È (Rapport Minist•re de lÕƒducation 
Nationale, Remise nationale des prix des Olympiades 
des mathŽmatiques 2009). Or cet Žl•ve vient de se 
rŽorienter vers une sŽrie technologique car il Žtait en 
Žchec en sŽrie scientifique, ce qui para”t incroyable. 
Pourquoi ? Voici son explication : Ç JÕŽtais mauvais en 
maths, je rŽflŽchis en rond, lˆ bas il faut raisonner tout 
droit, et puis cÕŽtait du bachotage È.  
On peut exclure de la rŽussite un Žl•ve par un 
enseignement mathŽmatique fermŽ, ŽtriquŽ, technique 
et vide de son sens, et ne tenant pas compte en gŽnŽral 
de la diversitŽ des modes de pensŽe et du 
fonctionnement du cerveau humain.   
Autre anecdote cette Žl•ve de seconde regardant 
inlassablement par la fen•tre en de longues r•veries, 
Ç absente È de la classe, qui Ç rejoint È la classe apr•s 
que je lui aie suggŽrŽ la lecture du po•me de Huard 
Ç Le marin et la rose È, (CŽdric Vilani,  ThŽor•me 
vivant), tandis que  dÕautres Žl•ves suivent dans le 
m•me ouvrage le parcours dÕun chercheur.   
Ç CÕest exactement ma vie, comment avez-vous devinŽ ? È. Cette Žl•ve sÕest sentie concernŽe par la 
classe non pas par le contenu scolaire, mais parce que quelque chose lui a parlŽ dÕelle. Les 
exemples en ce sens sont foison, cÕest parfois le contenu dÕun exercice, dÕautres fois lÕoutil utilisŽ 
pour le rŽsoudre, qui convient mieux ˆ un Žl•ve, qui rŽv•le ses aptitudes, lui font dŽcouvrir ses 
gožts.  
Parfois ce sont les rŽfŽrences culturelles prŽsentes dans un exercice qui font entrer en raisonnance 
affective et mettent lÕŽl•ve, la classe en situation de rŽussite. Ceci est possible ˆ condition que lÕon 

MathŽmatiques vivantes, 
ou quand les dŽclics se font 

M.A. sÕennuie en cours de maths en seconde 
de lycŽe, de grosses lacunes, intelligent, la 
famille souhaite une orientation scientifique, 
cet Žl•ve se prend finalement au jeu du travail 
de la classe par lÕinterprŽtation dÕun calcul de 
distance entre deux avions dont la position est 
repŽrŽe par les coodonnŽes polaires. M.A. 
aime lÕaviation, le dŽclic se fait, avec lÕaide de 
la famille, la mise en place de remŽdiations 
aux lacunes en maths, 3 ans apr•s M.A. rŽussit 
le bac scientifique.  
C.H. conna”t les difficultŽs de la dyslexie 
profonde, dysphagie, dysplasie. Bien sžr son 
intelligence est vive, lÕŽcrit et la 
communication problŽmatiques, des temps 
supplŽmentaires sont nŽcesaires. PortŽ ˆ bout 
de bras par la famille, une volontŽ de fer pour 
rŽussir, il prŽpare le bac scientifique. Il lui est 
proposŽ de programmer avec sa calculatrice la 
recherche dÕun seuil pour une suite de 
nombres, avec un algorithme contenant une 
boucle Tantque, il est le premier ˆ rŽussir la 
mise au point de son programme. Il est placŽ 
maintenant dans cette situation de rŽussite, le 
dŽclic sÕest fait, lÕorientation vers 
lÕinformatique et la programmation, la rŽussite 
du Bac S avec 12 en maths, lÕadmission en 
IUT RŽseaux et TŽlŽcommunications.  
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enseigne des mathŽmatiques vivantes, ˆ partir de situations concr•tes, choisies de mani•re ˆ toucher 
des domaines diversifiŽs (cf encadrŽ Ç MathŽmatiques vivantes, ou quand les dŽclics se font È).  
Ne pas laisser un(e) Žl•ve de c™tŽ peut •tre le fruit dÕun geste, dÕune parole, dans lÕinstant, mais 
peut sÕorganiser, •tre ˆ la base de sa pŽdagogie, et se rŽaliser par divers actes volontaires, portant sur 
le contenu des travaux proposŽs, lÕorganisation de la classe, la posture de lÕenseignant. De part sa 
nature, notre discipline le permet, comme lÕillustre cette parole de notre Žl•ve de Terminale S arrivŽ 
de Chine il y a tout juste un an, seul ˆ parler fran•ais dans sa famille. Ç Je ne comprends pas le 
vocabulaire, mais je comprends quÕest-ce que cÕest quÕ cÕest dit È (cf encadrŽ Ç exercice infaisable 
pour lÕŽl•ve chinois È).   

Organisation de classe, faire rŽsoudre collectivement 
Pour dŽcoder un message cryptŽ dans un laboratoire de police judiciaire et dŽcouvrir les bases de la 
cryptographie, dans le cadre dÕinvestigation scientifique de lÕenseignement dÕexploration MPS en 
seconde, les Žl•ves dÕune Žquipe sÕorganisent pour mettre en place une mŽthode et dŽcoder le 
message (cf encadrŽ Ç Cryptographie en MPS È).  

 
Pour calculer lÕŽcart type dÕune sŽrie statistique Ç ˆ la main È, en vue de dŽcouvrir la formule et son 
sens en classe de premi•re scientifique (S ou STI), les Žl•ves se rŽpartissent les donnŽes et les 
calculs (cf encadrŽ Ç RŽsolution collective dÕun probl•me statistique È). Un groupe dÕŽl•ves de 
Terminale S enseignement de spŽcialitŽ maths, a ŽtŽ incitŽ ˆ travailler collectivement pour la 
recherche des exercices, en dehors du cours proprement dit. Peu ˆ peu, ˆ leur arrivŽe en classe, ils 
disposent naturellement les tables en il™ts, sÕinstallent autour de mani•re ˆ travailler face ˆ face en 
se voyant. Plus, ils sÕapproprient le tableau, dÕabord en demandant timidement, osant ˆ peine 
empiŽter sur ce quÕils vivent comme une Ç prŽrogative È de lÕenseignant (le tableau),  puis avec 
assurance, pour rŽsoudre collectivement les exercices dÕarithmŽtique donnŽs, lÕun(e) Žcrit en 
raisonnant, lÕautre raisonne et partage, le (la) troisi•me apporte les calculs numŽriques,  ils 
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accueillent ainsi le professeur Ç on a fini, on a tout 
compris, on va vous expliquer È : à ce moment le 
professeur sÕinstalle au fond de la salle pour suivre, 
puis donne son expertise : le dŽbat sÕinstaure, on 
corrige si besoin. Posture, descendre de sa chaire, 
accepter le  rŽseau 
Ici les Žl•ves sÕapproprient leur apprentissage et les 
connaissances, le professeur nÕest plus enseignant 
du haut de sa chaire, mais facilitateur, am•ne le 
probl•me ˆ rŽsoudre, les pistes de recherche,  la 
documentation, lÕŽl•ve demande les outils dont il a 
besoin, prend des initiatives, rŽflŽchit en groupe, 
peut se dŽplacer pour obtenir des renseignements.  
LÕenseignant garde lÕexpertise, corrige et compl•te, 
les Žl•ves coop•rent naturellement, se mettent en 
cercle, autour dÕune table. OcŽane G. : Ç jÕaime 
bien  travailler comme •a È, poursuivra ses Žtudes 
en Sciences de lÕƒducation pour •tre institutrice, et 
redira ˆ quel point cette mŽthode est utile pour 
apprendre,  et utile ˆ sa rŽflexion de future 
pŽdagogue dans le cadre universitaire. LÕenseignant 
habituŽ ˆ un enseignement classique aura dž 
travailler sa posture au sommet de la pyramide et 
accepter de l‰cher beaucoup de prŽrogagtives liŽes 
ˆ sa position, comme lÕestrade, le tableau, la parole, 
le pouvoir, accepter le regard dÕautrui dans sa 
classe, mais ne doit faire aucun compromis sur le 
contenu de lÕenseignement et sa propre expertise, la transmission scientifique et la rŽussite de ses 
Žl•ves reste de sa responsabilitŽ pŽdagogique.   
Dans certaines classes, particuli•rement les classes de sciences Žconomiques, les Žl•ves sont 
toujours Ç comme en rŽseau È, les habitudes liŽes ˆ la pratique des rŽseaux sociaux sont devenues le 
costume quÕils portent, le cours magistral est devenu inappropriŽ, des quantitŽs de choses fusent, 
lÕinattention est massive, il sÕav•re inutile dÕenseigner en classe enti•re, utile de se saisir de cette 
organisation naturelle entre eux : mettre les Žl•ves en rŽseau pour des exercices adaptŽs (dŽcouverte 
dÕune notion, dÕun nouvel outil,  formalisation dÕune propriŽtŽ), une intervention tr•s br•ve de 
lÕenseignant sÕav•re opportune alors, est bien mieux re•ue par les Žl•ves. La forme de travail citŽe 
plus haut  dans le cadre dÕun petit groupe a ŽtŽ menŽe initialement en classe enti•re  de premi•re 
sciences Žconomiques o• elle sÕest imposŽe, Žgalement de mani•re rŽcurrente en classe de seconde, 
dÕabord par petites doses afin de tester le bien fondŽ avec les Žl•ves concernŽs. Le fait de collaborer, 
de compter comme une personne active dans sa scolaritŽ, semble donner aux Žl•ves une motivation 
certaine, et apporter un climat de classe diffŽrent, tr•s vivant, avec une prŽsence et une implication 
bien plus rŽelle. Il nÕest pas rare que des Žl•ves soient surpris par lÕarrivŽe de la fin de lÕheure, 
nÕentendent pas la sonnerie de fin de cours car ils sont occupŽs ˆ leurs travaux.  A leur arrivŽe, la 
premi•re chose que mes Žl•ves de seconde regardent est la disposition des tables prŽvue pour ce 
jour : la disposition en il™ts les rend bien disposŽs ˆ travailler,  ils vont pouvoir travailler ensemble. 
Si lÕorganisation de la classe est importante, le contenu des travaux intervient Žgalement dans la 
motivation, lÕimplication et la rŽussite.  
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Contenu des travaux donnŽs, divers champs disciplinaires 
Tout au long de cet article les 
exemples de travaux donnŽs 
couvrent divers champs 
disciplinaires, adaptŽs ˆ la 
formation et aux programmes 
de chaque classe dans les 
autres disciplines.  
Le sujet dÕexamen blanc sur 
les matrices, suites de 
matrices, puissance et matrice 
diagonale crŽŽ pour une classe 
de terminale scientifique de 
notre lycŽe porte sur le suivi de 
lÕŽvolution de la taille dÕune 
population animale menacŽe et 
non celle de la population 
dÕune station de ski (cf encadrŽ 
Ç Colonies de batraciens È). 
Les Žl•ves ont composŽ sans se 
poser de question, certains 
Žl•ves de terminale 
scientifique n'ont qu'une vague 
idŽe de ce que sont les 
batraciens, "batracien" est 
m•me devenu "praticien" dans 
une copie, tous sont 
sensibilisŽs ˆ la disparition 
d'esp•ces animales et 
vŽgŽtales, et dŽcouvrent cette 
classe de vertŽbrŽs ˆ protŽger.   Ce sujet permet non seulement de sensibiliser aux questions 
dÕactualitŽ nos futurs scientifiques, mais Žgalement de placer lÕŽl•ve au coeur dÕune problŽmatique 
actuelle et lui permettre dÕutiliser les compŽtences mathŽmatiques du programme pour 
lÕapprŽhender. LÕŽl•ve nÕest plus morcelŽ dans une approche  strictement disciplinaire, mobiliser  
les connaissances transversales de chacun renforce la motivation. Ces pratiques de classe ont ŽtŽ en 
partie inspirŽes par des projets et dispositifs de nature profondŽment coopŽratifs, comme le Rallye 
des MathŽmatiques et le projet europŽen Chain reaction que nous avons expŽrimentŽs en classe de 
seconde.  
 
Le Rallye des mathŽmatiques, le projet Chain Reaction 
Dans le cadre du Rallye des mathŽmatiques en collaboration avec lÕIREM de Lyon (UniversitŽ de 
Lyon et Irem Lyon, Rallye des mathŽmatiques), les Žl•ves de seconde concourent  pour  leur classe, 
pas pour leur note personnelle, mettent en place une stratŽgie collective, se rŽpartissent des Žpreuves 
de niveau 1, 2 ou 3 rapportant plus ou moins selon la difficultŽ, cette expŽrience est tr•s riche 
(Claire Chevrier, Rallye au lycŽe Jean Monnet de Saint Etienne).  
 
HabituŽs ˆ un cadre scolaire, des Žl•ves pensent quÕen les inscrivant je les manipule pour obtenir un 
effort (Ç on mÕa toujours menti pour me faire faire ce quÕon voulait È). Des Žl•ves dits Ç inadaptŽs ˆ 
notre enseignement È se rŽv•lent tr•s actifs et autonomes le jour du Rallye. La mŽthode a ŽtŽ 
rŽutilisŽe pour dÕautres travaux de la m•me classe de seconde : crŽation de sŽance de rŽvisions dÕun 
chapitre,  avec  pour objectif que la classe rŽussisse le prochain devoir, sŽance comprenant les 
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exercices tests pour tous, puis des exercices de diffŽrents niveau, rŽpartition du travail par Žquipes,  
disposition des tables en ”lots,   collaboration dans les Žquipes et entre Žquipes, mise en commun en 
classe enti•re.  

Dans le cadre du Projet europŽen, 
Chain Reaction, dispositif 
europŽen destinŽ ˆ promouvoir 
lÕenseignement scientifique basŽ 
sur lÕinvestigation, en 
collaboration avec lÕIFƒ de Lyon 
(Mich•le Prieur, Angela Restrepo, 
Jana Trgalova, La dŽmarche 
dÕinvestigation en seconde), les 
Žl•ves de seconde en 
enseignement dÕexploration  MPS 
se trouvent dans un laboratoire 
scientifique, sÕinitient ˆ la 
pratique scientifique, portent 
collectivement le projet du 
laboratoire, comme Žquiper un 
vol habitŽ vers Mars en 
autonomie, avec pour t‰che de 
construire un gŽnŽrateur 
biologique, accompagnŽs par les 
professeurs de maths, sciences 
pour lÕingŽnieur et SVT. Le 
CARDIE, dans ConfŽrence 
nationale Chain Reaction et 
lÕUniversitŽ Claude Bernard de 

Lyon 1,  dans lÕarticle Chain Reaction - Cifop ,  3¡ confŽrence internationale  Express 
Yourself È publient cette confŽrence : les Žl•ves ont prŽsentŽ les rŽsultats de leurs travaux sous 
forme de poster scientifique (cf encadrŽ Ç GŽnŽrateur biosourcŽ È), introduits par un rŽsumŽ en 
fran•ais et anglais, lors cette confŽrence nationale, et concouru pour un prix international. Une Žl•ve 
sÕest rŽvŽlŽe bilingue et motrice pour la traduction. Les Žl•ves se sentent respectŽs et ont du respect 
pour ces moments de Vivre Ensemble. La confiance en eux et en nous grandit, on les accepte.  
Ç CÕest une 
aventure 
inoubliable È (Tito 
B., deux ans plus 
tard). Deux ans 
apr•s, tous ont 
rŽussi un bac 
scientifique et 
poursuivent des 
Žtudes tr•s diverses. 
Au rang des 
critiques de ces 
mŽthodes, Ç tous les 
Žl•ves ne travaillent 
pas È, ce qui reste  
exceptionnel, car 
les plus faibles ont 
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leur place. Le climat est amŽliorŽ, le bŽnŽfice touche essentiellement les Žl•ves moyens, fragiles, 
dits injustement Ç peu douŽs È, les Žl•ves ayant de lÕaisance rŽussissent quelle que soit la mŽthode, 
la question est de savoir sÕils peuvent alors sÕen passer (cf 
encadrŽ Ç De la salle du congr•s, une rŽflexion intŽressante È). 
Les ŽlŽments dÕŽvaluation (cf encadrŽ Ç ƒvaluation È)  reposent 
sur des observations, petits effectifs de classe ou non, dÕautres 
facteurs non ŽtudiŽs ici peuvent intervenir,    et confirment les 
travaux de recherche dÕAlain Baudrit (Baudrit A., Apprentissage 
coopŽratif et entraide ˆ l'Žcole) sur les pratiques collaboratives ˆ 
lÕŽcole et leurs effets.  La question de lÕŽvaluation, individuelle, 
ou de groupe, posŽe lors du Congr•s MathŽmatiques et Vivre 
Ensemble fait Žgalement lÕobjet dÕŽtude dans ce m•me article.  
Le bŽnŽfice est parfois seulement temporaire. RŽussir en maths 
est souvent liŽ ˆ des questions Žmotionnelles, de conjoncture, des Žl•ves, des classes enti•res, ne 
rentrent plus dans le moule quÕon a construit pour eux, il faut essayer autre chose. 
 
Le cercle 
Oser 

Ç Si vous en avez assez du triangle ou de la pyramide pour reprŽsenter la sociŽtŽ, essayez 
donc le cercle. Car le triangle et la pyramide sont pleins de probl•mes (É). Avec le cercle, 
cÕest autre chose. Chacun est ˆ la fois le premier et le dernier, ˆ Žgale distance du centre, et le 
centre nÕest occupŽ par personne. Il est vide, il nÕappartient ˆ personne, et permet la rencontre 
de tous. È 

      Cheikh Khaled Bentoun•s, Soufisme l’héritage commun 
 
On peut oser, je nÕy croyais pas, 35 Žl•ves, salle de classe remplie de tables, pression de la sociŽtŽ et 
des parents, rŽticences possibles des Žl•ves,  rŽaction de lÕinstitution. Le pas est franchi, pour la 
mise en commun avant le devoir en classe de seconde. Au centre la rŽussite de chacun, dans le 
cercle des r•gles : respect dÕautrui comme condition, respect de la parole et du temps, dŽbriefing en 
fin de sŽance. Le professeur devra gŽrer quelque malaise au dŽbut, une parole irrespectueuse pourra 
•tre sanctionnŽe par une sortie temporaire du cercle, un dŽplacement de personne dans le cercle peut 
•tre utile. Lors de la mise en commun, la gratitude des Žl•ves de pouvoir sÕexprimer, parler et voir 
ses camarades. Et cette Žl•ve qui nÕest pas rentrŽe dans le cercle avec sa copine, demande en fin de 
sŽance quÕon lui Ç rŽexplique tout È. A ce stade joue la magie du cercle, le sommet de la pyramide 
aurait ŽtŽ secouŽ, le cercle a accueilli lÕenfant agitŽe, ses camarades ont repris leurs explications,  
pour bŽnŽfice une meilleure ma”trise des notions, des larmes ont coulŽ sur les joues de la jeune fille 
qui, tr•s Žmue, remercie ses camarades, son professeur, plus rien nÕest pareil dŽsormais pour elle, 
pour la classe, pour lÕenseignant. 
Lors du congr•s, les questions reposent sur la place de lÕenseignant dans le cercle, son r™le, la 
disposition, le nombre dÕŽl•ves, finalement la synergie. LÕenseignant est-il au centre ? Ou est-ce ˆ 
tour de r™le ? LÕenseignant devient-il Žl•ve ? Le cercle avec quel effectif ? Comment •tre sžr que les 
lŽ•ves les plus faibles contribuent, que ce ne soit pas les Žl•ves les plus forts qui font le travail ? 
Pour rŽponses, le centre nÕest occupŽ par personne, au centre on met lÕintention, lÕobjetcif, en le 
nommant. Le professeur garde son r™le dÕexpert, il est personne ressource, apporte, corrige, 
compl•te... Les Žl•ves se voient, sont tous face ˆ face, ce qui agit sur la discipline. Lors du compte 
rendu de leurs travaux dans le cercle, les Žl•ves se parlent entre eux, ce quÕun Žl•ve explique ˆ un 
autre renforce son apprentissage. Le professeur voit la contribution de chacun.  Mais lÕessentiel 
reste lÕintention, essayer le cercle, m•me en imagination, dans cette configuration ce qui se passe 
avec nos Žl•ves est important : cette Žl•ve parmi les plus dispersŽes de la classe mais aimant bien 
prendre des responsabilitŽs prend la parole et joue un r™le primordial dans la rŽussite de la mise en 
commun. Avant et apr•s lÕexpŽrience, dans une classe de seconde de 35 Žl•ves, la moyenne de 

De la salle du congr•s : une 
rŽflexion intŽressante 

Ç Je ne suis pas dÕaccord pour 
dire que les bons Žl•ves nÕont 
pas besoin de ces mŽthodes, 
sans elles on produit une 
sociŽtŽ dans laquelle lÕŽlite est 
coupŽe de la base È Philippe 
Vaz 
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classe au devoir passe de 8 ˆ 12, avec les m•mes observations que prŽcŽdemment sur le bŽnŽfice 
pour les Žl•ves les plus en difficultŽs et les Žl•ves moyens. Il sÕagit dÕune Žvaluation individuelle 
apr•s un travail collectif. Les questions de lÕŽvaluation soulevŽes pendant le congr•s sont dŽtaillŽes 
dans divers travaux de recherche, comme dans les articles de Lavoie A., Drouin M., HŽroux S., 
PŽdagogie coopŽrative une approche ˆ redŽcouvrir, ou  Le Gal J. , CoopŽrer pour dŽvelopper la 
citoyennetŽ.  Pour lÕŽl•ve, se trouver dans un climat affectivement et socialement inclusif facilite la 
rŽussite. Au-delˆ de la rŽussite purement scolaire en mathŽmatiques, il sÕagit dÕun apport Žducatif 
durable. LÕimage symbolique que porte le cercle est la suivante : lors de lÕeffort supportŽ par la roue 
du char, un seul point porte lÕensemble. De plus, il sÕagit du point le plus bas, et lorsque la roue 
tourne, chaque point du cercle est sollicitŽ successivement. Enfin, dans le mouvement de la roue, 
lÕŽnergie est rŽpartie sur lÕensemble de la circonfŽrence.  

Conclusion  
Alors que par nature notre discipline est dŽnuŽe de passions, est harmonie, est universelle, elle 
vŽhicule beaucoup dÕŽmotions, de clivages et dÕexclusions dans notre syst•me scolaire, sans doute 
par ce que nous en faisons.  

Ç ƒduquez les enfants pour leur Žpoque et non la v™tre !  È 
      Cheikh Khaled Bentoun•s, Soufisme l’héritage commun 

 

Nous pouvons en faire un vecteur de Paix, de rencontres. Vivre Ensemble et non pas vivre du rejet 
de lÕautre passe indiscutablement par lÕattention ˆ la nature des sujets que nous posons au quotidien.  
Dans ces sujets, on peut chercher  ˆ inclure et se mŽfier de la possibilitŽ dÕexclure, par la langue, 
lÕorigine, le rang social, le genre, ainsi quÕˆ attirer lÕattention sur le respect du vivant dans toutes ses 
dimensions, incluant les mondes animal, minŽral et vŽgŽtal. 

Il est judicieux Žgalement de rŽhabiliter aux yeux des jeunes la place des diverses civilisations, ainsi 
que la place des femmes dans lÕhistoire des mathŽmatiques (Joaquin NAVARRO, Les femmes et les 
mathŽmatiques, dÕHypathie ˆ Emmy Noether),  de lÕinformatique et de lÕalgorithmique  que nous 
enseignons au lycŽe (INRIA, Pourquoi tu cherches ? Pourquoi et comment notre monde est devenu 
numŽrique ?), afin que personne nÕampute son avenir par mŽconnaissance de sa propre histoire. 
DÕautres expŽriences existent sur ces th•mes.    
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lyon1.fr/  
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Abstract:  Many scholars have actively supported teaching paradigms that seek to overcome 
an educational philosophy that rests on teacher explanations and solitude practice on 
calculus-oriented problems. Nevertheless, at least in Germany, calculus-orientation remains 
the dominant organisation of learning mathematics by far. Here, I will first discuss some 
research results from Germany which shed light on this phenomenon. Afterwards, I will 
discuss possible reasons for this situation. Thereby, I argue that calculus-orientation might 
not only be a latently agreed-upon way to limit the intellectuality of the subject in the 
classroom by both teachers and learners. I also argue that calculus-orientation constitutes a 
reproduction of the bureaucratic organisation of school in the realm of mathematics. 

RŽsumŽ: De nombreux chercheurs ont activement soutenu les paradigmes pŽdagogiques 
cherchant ˆ dŽpasser une philosophie Žducative reposant sur les explications des enseignants 
et la pratique de la solitude sur des probl•mes liŽs au calcul. NŽanmoins, du moins en 
Allemagne, lÕorientation par calcul reste de loin lÕorganisation dominante de lÕapprentissage 
des mathŽmatiques. Ici, je vais tout dÕabord aborder quelques rŽsultats de recherche 
allemands qui jettent la lumi•re sur ce phŽnom•ne. Ensuite, je discuterai des raisons 
possibles de cette situation. Par consŽquent, je soutiens que l'orientation par le calcul pourrait 
ne pas •tre un moyen convenu de mani•re latente de limiter l'intellectualitŽ de la mati•re en 
classe, ˆ la fois par les enseignants et les apprenants. Je soutiens Žgalement que l'orientation 
par le calcul constitue une reproduction de l'organisation bureaucratique de l'Žcole dans le 
domaine des mathŽmatiques. 

Introductio n 

Mathematics educators worldwide have invested vast recourses for overcoming calculus-oriented 
education in order to allow for more student-oriented forms of teaching and learning mathematics. 
Although these efforts are promoting changes in distinct schools or for special teachers, research 
regularly shows that traditional forms of calculus-oriented and teacher-centred education prevail in 
spite of such efforts. This paper will focus on the German situation, but many findings might as well 
apply to other countries. In recent interviews with randomly chosen students from 22 different 
public secondary schools of different school tracks in and around Berlin, none of the students 
reported to have experienced anything else than calculus-oriented mathematics education 
(Kollosche, 2018). Thereby, calculus-oriented education regularly features teacher explanations for 
learning new techniques, individual exercises with closed tasks for the students, and teacher 
feedback for evaluation. As recent initiatives such as the 70th conference of the CIEAEM are 
promoting mathematics as a way of Òliving togetherÓ instead of an authority- and rule-driven 
practice, and want to foster cooperative pedagogies, it seems highly relevant to analyse the 
persistence of calculus-oriented education in mathematics. 

Calculus-oriented mathematics education 

Calculus-oriented education can be described and analysed from different perspectives. Here, I want 
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to draw on textbook analysis, a study on mathematics exams, and findings about studentsÕ relations 
to mathematics, altogether studies from Germany. Mathematics textbooks are an interesting source 
as they do not only provide information for students. They are also used informally by teachers to 
guide their preparation for upcoming lessons. In her attempt to study the learning potential of 
mathematics textbooks, Kaganova (2016) argues that a readerÕs understanding of a schoolbook text 
does not depend on the text alone but also on the expectations of the reader. At the same time, these 
expectations are shaped by reading experiences. A reader could even have different expectations 
attached to different forms of mathematical texts. Kaganova proposes that, also in school textbooks, 
a mathematical text can be written and read as a recipe for solving tasks, as an invitation to inquiry 
and problem solving, as a logical-deductive treatise etc. Consequently, the quality of a schoolbook 
text does not only depend on how well a content is introduced. Instead, it co-defines how 
mathematics is approached in the classroom. In her analysis of a range of German schoolbook texts 
from different publishers, Kaganova concludes that all of these texts present mathematics as a 
recipe to enable students to solve tasks in solitude without providing any deeper insights. This does 
not only mean that teachers are driven by the textbook to teach mathematics in a calculus-oriented 
way, it also implies that students who want to approach mathematics differently will not be 
supported by their textbook while students who learn to approach mathematics as a collection of 
recipes are privileged. In all fairness, it has to be added that, since the publication of the textbooks 
analysed by Kaganova (2016), textbooks are increasingly including inquiry- or problem-based 
introductions to new topics. However, we do not yet know in how far these new introductions are 
indeed used by mathematics teachers in class. In any case, at the time of Kaganova (2016) and 
possibly up to today, the schoolbook texts available and used in Germany usually support calculus-
oriented mathematics education and do not offer support and motivation to approach alternative 
philosophies. 

DrŸke-Noe (2014) draws on two surveys with problems from exams in secondary school 
mathematics education to analyse the demands that these problems set for students and teachers. 
Admittedly, these problems do not directly dictate how mathematics education must be organised. 
However, they define a goal that teachers and students are often more than less working towards, 
and, just as the mathematics textbook, they might motivate certain forms of teaching and learning 
while hindering others (Brown & McNamara, 2011). In her analysis, DrŸke-Noe (2014) shows that 
Òtechnical workÓ, that is the work on closed tasks following a rule set learned before, is the 
dominant challenge in exam problems while modelling, problem solving, proofing and representing 
play hardly any role. Consequently, the exams position calculus-orientation as the main goal of 
mathematics education and constitute obstacles for the cultivation of other forms of mathematical 
activities. Here, it should be noted that these exams are usually authored by the mathematics 
teachers of the students, just as all textbooks feature mathematics teachers as co-authors. Obviously, 
calculus-orientation is nothing that is politically imposed from above but something that is lived 
and reproduced from within the group of teachers.  

An interview study, conducted 2015 with 23 secondary school students from 22 different schools of 
various school tracks in and around Berlin, confirmed that calculus-oriented mathematics education 
is the norm. It was reported from all students while no student described their mathematical 
experiences to be anything else (Kollosche, 2018a). Whereas some students explained to like 
mathematics education the way it was organised, other students reported to have serious problems 
because of the organisation of the learning process (Kollosche, 2017, 2018a). For example, Anna 
complains that in mathematics Òthere is only right and wrongÓ, that she and her classmates Òmust 
not talk with each otherÓ, that she does not understand her teacherÕs explanations but seldom 
receive further help from her, and that she cannot see any relevance in the mathematics she is doing. 
Consequently, it seems fair to say that content-oriented mathematics education is a reality which 
reflects not only in textbooks and exam problems, but in the very experiences of the students. 
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Explaining the prevalence of calculus-orientation 

Elsewhere, I have already discussed that it cannot be assumed that calculus-oriented mathematics 
education can have its social function in qualification (Kollosche, 2018b). Notwithstanding that a 
few students might be able to remember and apply most of the mathematics they learned in 
mathematics-intensive professions, it has to be admitted that usually even mathematics-intensive 
professions require only a limited amount of mathematics and allow for most mathematical 
techniques to be exercised by computers. Why then would students learn and practice these 
techniques year after year? 

A first explanation, which I already discussed elsewhere (Kollosche, 2018a) is that such an 
organisation of the teaching and learning process might be a win-win situation for both teachers and 
(many) students, leading to a latent agreement that mathematics should be about learning and 
practicing techniques. For the mathematically educated teacher, mathematical techniques are the 
easiest form of mathematical activity when compared to proving, defining, problem solving, or 
applying, altogether activities with less predictable outcomes and more interpretative trouble when 
correcting. The same holds for the students who manage to understand the teacherÕs explanations. 
For them, solving the problems along the rule set they were given provides ÔcorrectÕ results and 
affirmation without having to intellectually delve into complex considerations. In addition to that, 
the students who struggle with understanding mathematics are often silenced by being labelled as 
less gifted (or ÒstupidÓ in AnnaÕs class), making it hard for them to opt for different ways of 
teaching and learning. 

These socio-psychological mechanisms might explain the prevalence of calculus-orientation in the 
classroom. However, they do not explain why calculus-orientation should remain dominant in 
materials which come to the attention of political stake-holders, such as textbooks and exam 
problems. While it is true that these materials are usually also created by teachers of mathematics, 
they are usually controlled and could be contested when they do not meet the required standards. 
The fact that this does not happen indicates that explanations have to be searched not only in the 
mathematics classroom but in the wider social field in which mathematics education is situated. 

Lundin (2012) examines how the 19th century saw the introduction of mathematics in schools 
mainly as a means to keep children busy and to discipline them. While there may be other ways to 
supervise students today, content-oriented mathematics education may still be seen as a way to 
discipline students. Skovsmose (2005) argues that content-oriented mathematics education 
resembles activities in production and administration. There, people are similarly requested to 
repeat the same procedure again and again, also following rules which are set by others and whose 
purpose might not be fully understood. Here, school appears as one of those Modern institutions 
which, according to Foucault (1977), shape the mentalities of people in order to prepare them for 
alienated work in factory production and administration. 

While I have analysed the similarities between calculation and bureaucracy elsewhere (Kollosche, 
2014), I want to draw the attention to the problem that school, at least in Germany, is itself 
organised in a very bureaucratic way. For example, teachers are usually state workers with a special 
form of employment (called Beamtentum), which obliges them to follow the orders of their 
authorities and forbids them to join or organise political demonstrations or to strike for better 
working conditions. Curricula and exam questions are developed for whole federal states without 
involving the single teacher, thus reducing the teacher to the mere executer of other peopleÕs ideas. 
Authorities also decide which students the teacher has to teach in which timeframe, thus structuring 
the social relations and the day of each teacher. Students, on the other hand, are treated much the 
same. Usually, they have little choice as to what to learn at what time and with which teacher. Their 
activities are also determined by authorities and they are expected to abide to a complex of rules 
regardless of their personal position towards a specific subject or teacher, including punctuality, 
attention, participation, doing oneÕs homework, preparing for tests and so on. From this perspective, 
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calculus-oriented mathematics education simply applies the rules underlying the organisation of the 
institution to the question on the nature of mathematics: The engagement with mathematics 
becomes organised just as bureaucratically as the rest of the daily life in school. 

Consequences 

While there is no doubt that calculus-orientation does not support the deeper understanding of 
mathematics and hinders some students to engage with mathematics in the first place, its dominance 
prevails in German classrooms and mathematics materials. The reasons for this prevalence might 
not only be found in the classroom itself. Instead, it might be regarded as a symptom of the 
bureaucratic organisation of school, an organisation whose spirit transports into the mathematics 
classroom. If this is true, initiatives to change mathematics towards inquiry-based learning, problem 
solving or other more open-ended and student-centred activities will find it hard to succeed without 
altogether altering the fundamental principles of todayÕs schools. Consequently, didactical reforms 
should not longer be discussed without approaching the reform of the organisation of school as 
well.  
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Abstract: In this article we present contributions from a research3 on learning parallel lines 
intersected by a transversal line with GeoGebra on smartphone. We are showing the 
development of two tasks in which 8th grade primary school pupils interacted, researched, 
kept various records and reported their discoveries. Data were produced through audio and 
video recordings, screen capture from device, learnersÕ written notes and the researcherÕs 
diary. In relation to learning we noticed that the students had a wider and more articulated 
vision of geometric properties. The use of smartphones proved stimulating, as it allowed 
students to watch a set of elements (angles, line position, etc.) articulated with the 
manipulation of the drawn straight lines. Results also claim for less focus on memorizing 
names (corresponding angles, opposite by vertex etc.) in favor of a deeper understanding on 
angle properties and relations among them. As a challenge, since there are many geometric 
properties and references (line, angle, side) to take into account, we point out the difficulty to 
visualize some properties on a small screen. 
 
RŽsumŽ: Dans cet article, nous prŽsentons les contributions dÕune recherche sur 
lÕapprentissage de lignes parall•les coupŽes par une ligne transversale avec GeoGebra sur 
smartphone. Nous montrons le dŽveloppement de deux t‰ches au cours desquelles les Žl•ves 
du primaire de 8e annŽe ont interagi, recherchŽ, tenu divers registres et rapportŽ leurs 
dŽcouvertes. Les donnŽes ont ŽtŽ produites au moyen dÕenregistrements audio et vidŽo, de 
captures dÕŽcran ˆ partir de lÕappareil, de notes Žcrites par les apprenants et du journal du 
chercheur. En ce qui concerne l'apprentissage, nous avons remarquŽ que les Žtudiants avaient 
une vision plus large et plus articulŽe des propriŽtŽs gŽomŽtriques. LÕutilisation des 
smartphones sÕest rŽvŽlŽe stimulante, car elle a permis aux Žl•ves de regarder un ensemble 
dÕŽlŽments (angles, position de la ligne, etc.) articulŽs avec la manipulation des lignes droites 
tracŽes. Les rŽsultats affirment Žgalement qu'il est moins important de mŽmoriser les noms 
(angles correspondants, opposŽs par sommet, etc.) au profit d'une comprŽhension plus 
profonde des propriŽtŽs des angles et de leurs relations. En raison des nombreuses propriŽtŽs 
gŽomŽtriques et rŽfŽrences (ligne, angle, c™tŽ) ˆ prendre en compte, nous soulignons la 
difficultŽ de visualiser certaines propriŽtŽs sur un petit Žcran. 

1. Introduction 
Digital geometry environments (DGE) have introduced innovation alternatives into classrooms and 
into mathematics learning. In particular, the analysis of the keeping (or not) of Euclidean properties 
in a geometric construction and the possibility of carrying out mathematic tasks in a dynamic way 
(Arzarello et al. 2002) are some of the contributions of a DGE for the learning process. Mobile 
devices with touchscreen (like tablets and smartphones), increasingly present in classrooms, are 
becoming more and more indispensable personal objects for students and even teachers. As Bairral, 
Arzarello & Assis (2017) have stressed, the increasing number of devices with touchscreen 
                                                
3 Support by CNPq. 
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technology, as well as their appropriation by teachers and learners, have allowed for new outlooks 
on the way to teach and learn mathematics. Their connectivity, ubiquity and mobility widen their 
possibilities to be implemented in teaching environments, they foster learning, and they allow for a 
variety of tasks. In this article we are illustrating some implications for learning concepts related to 
the study of straight lines intersected by a transversal line with the use of GeoGebra through 
operating on the studentsÕ own smartphones (Henrique, 2017). Results address issues related with 
Subtheme 1 at CIEAEM70 main theme, particularly regarding the type of task. Main focus on 
instruction and classroom dynamic with DGE should be put in place to enable teaching parallel 
lines intersected by a transversal line in order to empower students to become motivated for 
discovering, understanding and adopting critical attitudes in order to learn geometry. 
 
2. DGE and geometric learning 

A DGE should allow the user to interact constantly both with the device and with the other people 
in the group, and move freely during the task in progress using various forms of communication, 
technological and geometric strategies. The use of a DGE provides interaction between the user and 
the construction: through trial and error; the possibility to formulate and verify conjectures,  and the 
observation with different forms of visualising and representation (not static) of the mathematical 
object. In a DGE we have various possibilities for the construction of geometrical objects and 
relations among them (Arzarello et al. 2002). Particularly, on DGE with touchscreen (DGEwT), 
considering devicesÕ performances it is possible to touch directly on screen or perform other kinds 
of manipualtions, modifying simustaneously the geometric object constructed (angles, sides, shape 
etc.). It should be stressed that the software on its own does not guarantee a successful learning. 
Other factors, like multimodality on interaction, the sort of proposed task according with device 
performance are interrelated processes on semiotic mediation (Bussi & Mariotti, 2008) wich must 
be taken into account on the constitution of the learning environment with touchscreen device 
(Bairral & Assis, 2017). 

3. Methodological aspects 
The teaching experiments proceeded in three different phases or moments: (1) elaboration of tasks, 
(2) implementing and review of tasks, and (3) data analysis. The tasks were proposed to a group of 
fourteen students (aged 12 to 13), in a state school4 where the first author was the teacher. The tasks 
were carried out through the GeoGebra application installed in the studentsÕ own smartphones. 
Students worked in pairs. The tasks analysed in this article (see it on Appendix) took a total of four 
hours of class. 
We started the tasks by proposing a preliminary task to the students, for a better understanding of 
how words like concurrent, parallel and transversal could be related to the young peopleÕs daily 
lives, and how they visualised these words in the context of geometry. This first stage aimed at 
raising a discussion as a way to introduce the subject, thus giving support to the discussion among 
teacher and students and facilitating the conceptual development. Then we proposed two tasks that 
focused on the performance of geometry constructions through GeoGebra in their smartphones, in 
order to research and analyse relations observed between two parallel lines intersected by a 
transversal line. We present the organization in the chart below. 
 

Ativity  Goal Duration 
Knowing and 
exploring  the 
device 

Installing the applications on the studentsÕ 
smartphones and proposing  a free recognition 
of tools and manipulation ways. 

50 min 

                                                
4 ColŽgio Estadual Alfredo Pujol, located in Rio Claro city, Rio de Janeiro state. 
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Task1 Identifying the existing relation between the 
angles formed between two concurrent lines. 

100 min 

Task 2 Investigating the properties between the 
possible pairs of angles formed by two parallel 
lines when they are intersected by a transversal 
line. 

100 min 

Chart 1. Summary of the implementation 
 
For data collection we used: audio and video recording; screen capturing5 of the smartphone used 
by each pair of students; register of task sheets and other writings done by the students; 
researcherÕs field diary. The intervention encouraged the dialogue between teacher and students, 
and boosted all forms of written registers (on paper, on screen, etc.) at every task with a different 
focus, in order to shed light on the situations that would highlight the contributions and challenges 
of a DGE. 
In our analysis, we paid special attention to the way in which students B‡rbara (B) and Gleisom (G) 
talked, maintained a dialogue between them, interacted and developed tasks. We justify the choice 
of this particular pair of students because we possess all recordings on audio and video, as well as 
the screen capture on the smartphone. Due to the experimental and innovating character of the task 
for the teacher (a researcher of his own practice) as well as for the students, the analysis took a 
descriptive form. 

4. Results  

We focused the results on the studentsÕ learning about (1) concurrent lines with angles and (2) 
parallel lines intersected by a transversal line, which have been scarcely analysed in research on the 
teaching of geometry with DGE (Sinclair et al., 2016). 

About concurrent lines with angles 
The proposal of the task focused on the construction of concurrent straight lines and the research 
between the relation of possible angles (opposed by the vertex and supplementary). At the beginning, 
the students found some difficulty in the construction of the angles opposed by the vertex, due to the 
particular shape demanded in the construction. Nevertheless, as the class progressed on, the teacher 
tried to clear out the studentsÕ doubts and boost the pairs of learners who presented better 
performances by proposing new questions.  
The non linear development that takes place in a teaching-learning should be stressed, as there are 
deadends and difficulties that tend to unsettle learners who are not familiar with these sorts of 
practices. We next presented a piece of the video, captured through the smartphone screen, used by 
the pair of students, which represents the students observation that refers to the relation between the 
angles opposed by the vertex and adjacent angles from two concurrent lines.   
The records presented in the chart 2 aim at highlighting the development of the tasks, mainly 
regarding the studentsÕ discoveries. In the first phase, when they were asked to construct two 
concurrent lines and a pair of angles opposed by the vertex. Although the students modified the 
presentation at times, showing uncertainty about the construct, as can be seen in some video 
sequences; they found it easier to notice that even when modifying the construct, the angles 
remained congruent. 
 
 
 
 
                                                

5 We used Az Srcreen recorder App, which generates video with audio and all type of motions done on the screen. 
The application is available on https://az-screen-recorder.br.uptodown.com/android For further information see also 
Assis et al. (2018). 
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V’deo - Time  Screen Print Out (Task 1) 

12:10 - 12:34 

  

Description 

Students  B and  G 
modifying the 
construct while trying 
to establish some 
relation between 
opposed angles and 
adjacent angles 
between concurrent 
lines. 
   

 

Chart 2. Actions performed by students in task 1 
 
In the next phase (relation between adjacent angles), the students had greater difficulty to identify the 
relation. 
It is possible that rounding up at one decimal place made this process more difficult.  Observing the 
difficulties students found, the teacher suggested they add up the angles that were adjacent in the 
algebra field (as in the picture in chart 2) and that they alter freely the straight lines in order to 
construct a conjecture in relation with the pair of angles. This strategy facilitated the construction 
performance and the recognition of the property (adjacent angles are supplementary). 
To our understanding, the episode suggests that the capacity to provide a non static vision of 
geometry from the use of GeoGebra can be identified as a contribution and that this is a case in 
which mathematics production endorses the fact that the implementation of tasks through the use of 
mobile devices creates an environment that supports learning (Arzarello et al., 2002; Bairral, Assis & 
Silva, 2015), as it stimulates research and the emergence of conjectures in the discovery of geometric 
properties, highlighting the potentialities of DGE. 
 
About parallel lines intersected by a transversal line 
The task aimed at working on existing properties between pairs of angles that can form from the 
construction of two parallel lines intersected by a transversal line. At the beginning of the task, 
some difficulties occurred in relation to both constructing with GeoGebra and fidgety students, 
quite usual in this kind of task. During the implementation the teacher tried to help the pairs of 
students who had more difficulties and boost those who were faring well with the completion of the 
task. We have to stress that the interaction in a teaching-learning environment using DGEwT tends 
to be more dynamic, but demands a greater flexibility from the teacher in the solution of problems 
as well as other requests from the learners. Nevertheless, keeping the motivation and curiosity high 
on the part of learners is always a challenge (Bairral, Assis & Silva, 2015). 
A particular point of discussion is the use of specific jargon and naming in the study of properties 
pertaining to the intersection of parallel straight lines. Expressions like interior alternate, exterior 
alternate, congruent, corresponding angles, etc., may constitute an obstacle to learning. Faced with 
this observation, this intervention chose to value the studentsÕ discoveries in terms of the properties 
and relations between the angles, their observation of the position of straight lines, among other 
things. Thus, the naming, which tends to be overrated when working on this subject, was conducted 
in as natural way as possible. As part of this pedagogic intervention, the students kept a written 
record of their research and findings. To proceed with our study, we would like to focus on the 

Angle measure: 
104,22¡ 
 

Angle 
measure 
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written register, which deserves special attention. In answer to the particular question: ÒMove freely 
the transversal line and then the parallel lines. What can you see?Ó the pair of students we chose 
for this analysis wrote the remarks which can be seen in the figure below: 
 

 
Figure 3. Written answer by students B and G (aged 13 and 14)6 

 
The register done by the students substantiates the importance of the use of writing in 
mathematical learning, highlighting the way it is put to use in the process of conceptual reflection 
(Powell & Bairral, 2006). Yet, the drawing used by these learners suggests another way of 
understanding. Although some parts of the text are redundant, it seems clear enough that the 
learners checked the authenticity of the fact that the sum of the supplementary angles is 180¼ (in 
different positions, adjacent and not adjacent).  
According to the report, we can see that the registered observation was done by dragging one of 
the lines closer to, or superimposing it on the other. It is still likely that this fact has led to the 
remarks, although the learners did not point out other discoveries in relation to other pairs of 
angles. 
 

Video Ð Time Screen Print Out (Task 2) 

06:44 Ð 10:21 

 
 

Description 

Students B and G 
researching the 
relations between 
adjacent angles and 
corresponding angles  

Chart 4. Actions performed by students in task 2  

However, it is possible to check, from the capture of the smartphone screen used by the pair of 
students, that other testings were made in their search for other findings, according to chart above. 
The findings mentioned here also reveal the interactions (studentsÐstudents, and studentsÐDGE) 
that took place as the students were working on the task. The reflection presented in writing 
suggests a dialogue between them, prior to the writing, in which they formulated conjectures that 

                                                
6 ÒIn spite of the parallel straight lines being moved freely, the supplementary angles, when they are 
added, they add up to 180¼, when we move the lines, in spite of the values being different, they sum up 
180¼. When the lines coincide together with each other, the result is always 180¼.Ó 
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arose from the altering and visualization of the mathematical object. 
As for the smartphone, the motivating appeal of this resource as brought into the classroom is 
certainly to be stressed. Nevertheless, their use presents some challenges, as difficulties in 
visualising properties on too small a screen. Related with tasks discussed in this paper we 
summarise: 
 

Task Challenges Contributions 
1 Difficulties in handling 

software and 
formulating concepts in 
relation to the 
visualizing of the 
property. 

Researching properties; perception of a non 
static geometry; use of writing and dialog as 
forms of reflection and conceptual 
development.  
 
 

2 Difficulties in handling 
the software and 
visualizing  properties 
in a construct when the 
screen is too small. 

Researching properties; greater emphasis on 
exploring properties, without overvaluing 
naming; use of writing and dialog as forms of 
reflection and conceptual development; 
identifying properties and relations among 
angles. 
 Chart 5. Results obtained from the analysis  

Conclusions 
The teaching experiments performed with DGE with touchscreen enabled learners to do checkings 
and constructions, with more emphasis in identifying properties and less on naming. Visualizing 
properties from possible combinations between pairs of angles became a challenge for the students 
in consolidating their findings, but it was innovating, as it brought elements that enable them a 
more encompassing and articulated observation of the geometrical concepts under study. 
The pedagogic intervention turned out to be stimulating, as it allowed students Ðthrough different 
ways of written register and constructions on screenÐ an articulated observation of a set of elements 
(measurment or addition of angles, position of lines, etc.) and together with the handling of the 
DGE, the varied exploration of the construction of straight lines. The way in which the contents 
were approached enabled the students to have a wider vision of properties. It is up to the teacher to 
reflect on whether to give priority to an excessive use of the naming jargon (adjacent, internal 
alternate, corresponding angles, etc.), which may complicate the process, or to aim valuing the 
understanding of identification and relation between angles and related properties. Based on this 
rich exploring process we defend instruction concerning parallel lines intersected by a transversal 
for favouring focus on angles relation and properties among the concepts and focusing less on 
memorizing names (corresponding angles, opposite by vertex etc.). 
For a didactic introduction of smartphone into classrooms, it is necessary to identify potentialities 
and limitations of the device. A suitable use will provide a favorable atmosphere for learning to 
take place (Gšttsche, 2012). Some challenges are related to the performing of constructions or 
difficulties in visualizing properties when the smartphone screen is small. Nevertheless, this 
difficulty in visualizing tends to be considered as natural in the discovery process by the students. 
The dynamic performance of the device, the easy use and handling on the screen and the 
possibility to see the constructions again make the learners more attentive, engrossed in their 
learning (Bairral, Assis & Silva, 2015). The simultaneous analysis of several elements (angles, 
lines, intersections, etc.) and the necessity of to take reference (line, angles and side) into account 
constitutes a vast and stimulating field of geometrical exploration to widen the visual and 
representational range of geometrical objects. Therefore, it is important that the learners pay 
special attention to geometrical objects and relations that they aim to analyse. The mediation of the 
teacher is important, as the teacher can take on the functions of an observer and a constant 
propeller of ideas and interlocution with the learners. 
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Appendix 
Task 1 

1. Construct two concurrent straight lines. Hint:  Use the tool Straight Line  

1.1. Using the tool Intersection of two objects  construct the point where both lines concur. 
1.2. From the lines that you have built, move the angles opposed by the vertex. Hint:  With the 

selected tool Angle  touch three consecutive points clockwise.  

1.3. Move the straight lines freely. Hint:  Use the tool Move  
1.4. What have you seen?  
1.5. Is there any relation between the angles? If so, what?  
1.6. What relation is there between adjacent angles? Explain.  
2. Build a short text to tell your discoveries. Try to specify what you have learnt form manipulating 
GeoGebra. If necessary, make drawings in order to exemplify.  
 
Task 2 

1. Construct two parallel lines. Hint:  Use the tool Straight line  then select Parallel line  
and touch on the built straight line and on another point in the area of construction. 

1.1. Construct one straight line transversal to the parallel lines.   

1.2. With the selected tool Angle  construct the eight angles that can be formed from the 
parallel lines with their transversal line.  

1.3. Move freely  the transversal line, and then the parallel lines. 
1.4. What relations are there between the possible combinations of pairs of angles?  
1.5. Research other relations between the pairs of angles that can be formed. As always, register 
your remarks and if necessary make a drawing in order to clarify your discoveries. When you are 
done, print out and save the construction.  
 
 

 

 


