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"MATHEMATIQUES ET VIVRE ENSEMBLE":  

POURQUOI, QUOI, COMMENT? 
  

"MATHEMATICS AND LIVING TOGETHER":  
WHY, HOW, WHAT? 
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Connecting mathematics and culture using ICT in non-
formal settings associated with tourism 

 
Pedro Palhares 
CIEC, Institute of Education, University of Minho 
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Abstract: In this text, we will present the basics of a project connecting mathematics and 
culture. This project pretends also to bring information and communication technologies to 
help dissemination on non-formal settings associated with tourism.  
 
Résumé: Dans ce texte, nous présenterons les bases d’un projet associant mathématiques et 
culture. Ce projet prétend également intégrer les technologies de l’information et de la 
communication pour faciliter la diffusion dans des environnements non formels associés au 
tourisme. 

 
We think that both the development of language and the development of a culture with objects 
influence the creation of mathematical thinking. And both also influence the creation of cultural 
artifacts. These can be of varied type, such as baskets or handcrafted fabrics, boats, rulers, or even 
numerical registration systems as in quipu (Palhares, 2010). 
Gerdes (1991) devised a methodology that allows the discovery of mathematical thinking of artifact 
builders. He begins with the researcher learning the techniques of artifact manufacturing by asking 
'What geometrical considerations have a role to play in the next phase?' Thus, elements of 
mathematical thinking (hidden or frozen) (re)appear easily. From these elements, it is possible to 
see the evolution path of geometric thinking. Through manual labor we recognize that certain forms 
are more appropriate than others, and these reproduce through sharing within a community. With 
continuous reproduction, an aesthetic sense becomes part of that form, which is used for other 
purposes as well.  
Brousseau (1997) sees the work of mathematicians as, first discovering, then communicating. In the 
second phase, they rearrange the results obtained to form something more general, removing 
context or personal characteristics of the discovery phase. Teachers, on the other hand, must do the 
reverse, providing context and customizing, to give meaning. He called this second process didactic 
transposition. But in an increasingly culturally diverse world, it is ethnomathematics (the 
mathematics of identifiable cultural groups - D'Ambrósio, 2006) that can help us in the process of 
humanizing mathematics. Through the contextualization of activities in the cultures of peoples, we 
associate meaning that is easily relatable by children and also why not, by adults. Some research 
was done in this direction in the classroom. 
School is not the only place where mathematical understanding can take place. In fact, this can 
happen in non-formal environments, with the added motivation that multi-touch platforms 
technology can bring. We think it is important to bring mathematics closer to the places where 
popular culture is exhibited and visited, including ethnographic museums. 
During the development of the project, there will be a continuous collection of processes and 
knowledge culturally linked (either related to people’s work, or related to the religious – see figure 
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1 for a small example of artefacts on top of a very old chapel in Braga that are full of mathematical 
motives to be used -, or related to leisure).  
 

 
Figure 1 – roof of a chapel in Braga 

 
This collection will be made first by literature review, collecting what has already been produced in 
previous research, and also by means of a series of small-scale case studies. These studies are meant 
here as qualitative studies that try to catch both the particulars and the complexity, and in general 
small in scope, with a few weeks of fieldwork and a few months for analysis and writing. There will 
also be the completion of a study on caulkers and fishing community and a PhD study, just 
beginning, on folkloric dances in the north of Portugal and Galicia. 
Another thing to be carried out during the development of the project is the design, testing and 
improvement of culturally contextualized mathematical tasks in a design-based research framework. 
These tasks will be adapted to be carried out in field trips of basic school classes to the museums, 
and will be available in different languages (Portuguese, French, Spanish, English) for foreign 
people visiting. The tasks are meant to be about elementary mathematics, but not necessarily for 
children. In fact, many adults will gain from a renewed contact with mathematics, especially 
because in this case, it will be linked to culture, therefore making possible to possibly understand or 
see with a new perspective what they have learnt in the past. And what is the age we must end 
mathematics learning? For us there is no age limit and we think that senior citizens might enjoy this 
kind of learning that brings sense to their cultural roots and experiences. 
Final work will consist on the construction of contents for digital devices that can be placed inside 
ethnographic museums or interpretation centers of popular culture. These contents will emerge from 
the ethnomathematics that 
has to do with each museum, together with mathematical information needed to understand it, so 
that both adults and children can also learn when visiting the museums, as part of the effort to 
disseminate and promote mathematical 
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knowledge linked to people's culture. During the periods in which the multi-touch platform is 
placed in a particular museum or territory interpretation center, we will organize, together with 
teachers and social caretakers, visits of groups of children and of senior citizens. These visits, 
guided by researchers of the team will have both a function of evaluating the material (through 
answering the questionnaire by randomly selected individuals) and of dissemination of knowledge 
in the north and center of Portugal. 
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Abstract: One of today's great challenges in education is to create conditions for everyone to 
live together, to recognize differences and to understand them. In this paper we present part 
of an ongoing study that aims at answering the following research question: Can 
mathematical tasks based on differences contribute to learning to live together? Two tasks 
and the comments from 4 pre-service teachers about those tasks are presented. Preliminary 
results indicate that pre-service teachers recognize the potential of such tasks for learning to 
live together. 
 
Résumé: L’un des grands défis actuels en matière d’éducation est de créer les conditions 
permettant à tous de vivre ensemble, de reconnaître les différences et de les comprendre. 
Dans cet article, nous présentons une partie d'une étude en cours visant à répondre à la 
question de recherche suivante : Les tâches mathématiques fondées sur les différences 
peuvent-elles contribuer à apprendre à vivre ensemble? Deux tâches et les commentaires de 
4 enseignants en formation sur ces tâches sont présentés. Les résultats préliminaires 
indiquent que les enseignants en formation reconnaissent le potentiel de telles tâches pour 
apprendre à vivre ensemble. 

 
Nowadays we live in a society full of dissimilarities and distinctive cultures making it unavoidable 
for education to approach this diversity in order to contribute to greater knowledge and 
understanding of differences. 
Mathematics can and should contribute to the recognition and acceptance of differences, promoting 
the coexistence of all (Banks, 1994; Zaslavsky, 1993). 
The need to foster an inclusive mathematics that allows for the learning of all leads one to think 
about the kind of tasks that could be offered to students. One can assume that what students learn 
and experience is largely defined by the tasks they are given (Hiebert & Wearn, 1993). Not only 
should we use tasks that involve significant mathematics and stimulate students to make 
mathematical connections (Liljedahl, Chernoff & Zazkis, 2007), we can also use them to promote 
the development of citizenship. Therefore, teachers need to be aware of the affordances and 
limitations of a task in regard of the intended goals.  
 
Method 
For this study, we considered “difference” as a starting point for mathematical activities in the 
classroom. Thus, some tasks were designed/adapted considering a particular aspect that could be 
seen as “different”: different views, different perspectives, different definitions of a concept, …  All 
the tasks designed are about elementary mathematics. 
The guiding question of this investigation is: Can mathematical tasks based on differences 
contribute to learning to live together? 
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In order to answer this question, four pre-service teachers were asked to comment the tasks, 
indicating whether they consider that these tasks could contribute to living together and, if so, how.  
In this paper, we present two of the tasks that were designed as well as the comments made by the 
pre-service teachers.  
 
Tasks 
Task 1 
 

Observe the following images carefully. 

 
Which can be the odd-one-out? Justify your choice. 

 
This first task is a classification task. The development of the ability to classify is important to 
recognize properties in an object, to compare properties of different objects, to recognize a common 
property to several objects, to group objects according to a criterion, to choose a classification 
criterion or to discover the criterion used in a classification. In this case, the task has been built in 
order to have multiple possible answers. In fact, the odd-one-out can be any element, depending on 
the criteria. 
 
Task 2 
 

Observe the following figure. 

 
What do you see? Talk to your colleague about what you are seeing. 

 
This task plays with spatial perception, in particular with figure-ground perception (Del Grande, 
1987). The idea is that children can discuss what they see and to conclude that they can see two 
different things (duck-rabbit) when the direction of the right-left observation is reversed.  
 
Some results 
As mentioned earlier, four pre-service teachers were asked to comment the tasks, indicating 
whether they consider that these tasks can contribute to living together and, if so, how.  
Considering task one, all pre-service teachers considered it to be an interesting task that can be used 
to promote discussions about criteria and difference. For example, one pre-service teacher said: 
 

In my opinion, this task is important because it does not seek to find a single criterion, but 
rather a diversity of criteria. These criteria depend on the relevance attributed by who is 
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solving the task. In addition, it seems to me important to emphasize that each element of 
the set always has something in common with at least 2 other elements. Living together 
seems to me to be worked on, since there is always something that unites the elements and 
that their similarities are more significant than their differences.  

 
Another pre-service teacher wrote: 

 
In this task, we can organize the figures in various ways. For example, the shape of the 
figures (the rugby ball is different from the others because it is not round), the colour of the 
figures (all figures are orange, except for one, which is green), the object itself (there is an 
orange in the middle of a set of balls) and the size of the figures (the basketball is larger 
than the others). As we can see all objects have characteristics that distinguish them from 
others. (…) I like this activity very much to show students that regardless of our 
differences, we all belong to the same group, which makes us all equally important. 

 
As for the second task, only 3 pre-service teachers considered that it could be used to discuss living 
together. One example of the comments is: 
  

The image of this task can be interpreted in several ways. What we observe first will 
depend on each person's point of view. Although different animals can be perceived, the 
image is the same and all the perspectives are right. It helps to understand that the 
perception of the other is important and as legitimate as ours, so it must be an opportunity 
to interpret the world and put oneself in the other's shoes. 

 
The other pre-service teacher argued that she could not understand how this task could promote 
living together. In her opinion: 
 

this activity separates people, forming one group that sees one image and another that sees 
another. 

 
Some concluding remarks 
These first results show that pre service teachers consider that these mathematical tasks based on 
differences can contribute to learning to living together. Further investigation into this problem is 
needed. There is another phase planned within this study in which the tasks (already revised based 
on teachers’ comments) will be tested with primary school children and revised again.  
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Abstract: Transformations in social and economic life in Russian Federation in the last 
decades had remarkable impact on mathematics education and mathematics teacher training. 
The history of new approaches to mathematics education and preparing mathematics 
teachers is described. 
 
Résumé: Les transformations de la vie sociale et économique dans la Fédération de Russie 
au cours des dernières décennies ont eu un impact remarquable sur l’enseignement des 
mathématiques et la formation des enseignants en mathématiques. L'histoire de nouvelles 
approches de l'enseignement des mathématiques et de la préparation des enseignants en 
mathématiques est décrite ici. 
 
 

Mathematics education in our country since 1917 always strongly depended on economic, social 
and especially political conditions (Safuanov, 1995). For example, in 1920-s, when Lenin's New 
economical politics (NEP) was declared, variety of forms of school organization and teaching took 
place. In 1923, Complex System of teaching was established. Mathematics was excluded from the 
programs of primary and secondary schools. In the programs of the secondary school mathematical 
themes were distributed between complex topics (e.g., Pythagoras' theorem was included in the 
theme "Soviet order and the Constitution of the U.S.S.R"; negative and fractional exponents were 
included in the theme "Imperialism and the struggle of the working class"). 
Since 1930-s, the system of school education in the U.S.S.R. was uniform and authoritarian. The 
same dogmatism as in school system reigned in pedagogical institutes. One of the most harmful 
prejudices of common-place consciousness in our country is the idea that the purpose of 
pedagogical institutes is to supply future teachers with ready prescriptions: “How to teach”. 
At the end of 1950-s, in view of the rapid development of military and space technologies, demand 
for physicists and mathematicians increased. These professions became very attractive, new 
institutes such as MFTI (Moscow physical and technical institute), MIFI (Moscow engineering 
physical institute) were founded. Number of school graduates competing in entrance examinations 
for physical and mathematical faculties also increased. Public opinion was on the side of 
mathematics, physics etc. Even rhymes appeared: "Somehow physicists are honored; somehow 
poets are kept in the background..." (B.Slutsky, 1961).  
Classes and schools with mathematical bias appeared (444-th school in Moscow opened its 
mathematical classes in 1959). 
Since 1961, All-Russia Olympiads, and since 1967, All-Union Olympiads for solving hard 
mathematical problems were organized in various cities. 
In 1962, after the flight of Yu. Gagarin to the space, two new kinds of schools were born. First, the 
mathematical correspondence school at the Moscow University was founded on the initiative of the 
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well-known mathematician I.M. Gelfand. Second, the boarding school for young provincials gifted 
in mathematics and physics were founded at the Novosibirsk and Moscow universities on the 
initiative of M.A. Lavrentyev, A.A. Lyapunov, A.N. Kolmogorov. 
These circumstances asked for reforms in teaching of school mathematics. At the same time, in 
view of the "thaw" in social life, investigations in educational psychology were permitted and 
conducted (e.g. by P. Galperin, V. Davydov and their disciples). Under the leadership of prominent 
mathematicians A.N. Kolmogorov, A.I. Markushevich, A.A. Lyapunov a.o. the reform of school 
mathematics teaching was carried out. Modern mathematical concepts, elements of set theory and 
logic were included in curricula of schools and mathematical faculties. 
The reform essentially was carried out in the 1960-s (1964-1967), but schools passed to new 
curricula gradually in 1969-1976. Elements of common sense took an important place in the new 
pedagogy of mathematics, e.g. in heuristic methods of problem solving (Polya, 1965) and adopting 
concepts (Markushevich, 1978). 
The reform met certain resistance in the school environment. Many of innovations were not 
accepted. Some of researchers suppose that one of the serious reasons of the failure of 
"Kolmogorov" reforms was the resistance of the parents of the pupils because common sense of 
those parents could not accept new and abstract concepts of the set theory. 
Some authors note that "Kolmogorov" reforms were doomed to failure in conditions of inflexible, 
uniform and authoritarian education system. 
Some prominent mathematicians such as L.S. Pontryagin in 1980 attacked Kolmogorov reforms. 
They used as a mouth-piece the official magazine "Communist". The article in that magazine (as 
well as in the newspaper "Pravda") was equivalent to the denunciation. 
Thus, the “Kolmogorov” reform met serious resistance in the school environment and eventually 
failed. 
 
Since 1984, new changes have been made. New slogans were raised: Openness, Democratization, 
Decentralization and Humanization. 
In curricula elaboration, the decentralization meant: 1) the rejection of the centralization of the 
process of elaboration of curricula. 
2) the permission to use alternative curricula, textbooks, methods of teaching etc. 
3) the reflection of the regional and national specific in curricula. 
The humanization demanded the turn to needs of children. 
Also, the humanization asked for the differentiation of education, especially at the upper secondary 
level. 
In Russia, traditionally always rather serious attention to the teacher preparation has been given. 
There is a well-established system of the continuous pedagogical education: professional orientation 
at school (pedagogical circles at pedagogical institutes, classes with a pedagogical bias at schools), 
preparation of the elementary school teachers at pedagogical colleges; a system of preparation of 
the secondary school teachers at classical universities, at pedagogical universities and institutes.  
 
Serious changes in social and economic life in Russian Federation during end of 1980-s had 
remarkable impact also on mathematics teacher education. Generally, approaches to the higher 
(university) education have changed. Instead of strict and uniform (all over Soviet Union) curricula 
for mathematics teachers training, new standards have been elaborated by the Ministry of Education 
and adopted by pedagogical universities. On the basis of these standards, universities constructed 
their curricula for themselves. Many pedagogical and other institutes had been converted into 
pedagogical universities, academies etc. In some of pedagogical universities, two-stage curricula 
have been elaborated: after first 4 years, students become Bachelors and may teach at lower 
secondary schools. After 2 years of additional studies, they become Masters and have the right to 
teach at upper secondary schools. Obligatory assignments to institutes for annual production of 
young teachers had been abolished.  
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These changes had also the negative consequences. In the first half of the 90-s of the 20th century, 
after the collapse of the Soviet Union, the school education in Moscow had severe problems with 
the teaching staff. Although, generally, higher education became more popular among young 
people, teacher’s profession was not attractive. The low salaries and difficult working conditions 
led to massive layoffs of teachers from schools. By September 1, 1995 Moscow schools lacked 
3500 teachers including about 900 mathematics teachers. In order to solve this problem, in March 
1995 by the decision of the Government of Moscow (1995) the Moscow City Pedagogical 
University was founded. As a result, within several years the lack of mathematics teachers in 
Moscow schools had been entirely eliminated. 
Master Programs in Mathematics Teacher Education have been introduced since 1992 (one of the 
first in Russian Federation) in Moscow Pedagogical State University and since 2009 in Moscow 
City University. 
Since 2010-2011 academic year, new Standards using competency-based approach in Master 
Programs in Mathematics Education have been adopted. 
 
References 
Safuanov, I. (1995). Common sense in mathematics education and the renewal of public 

consciousness // Mathematics (education) and common sense. Proceedings of the 47-th CIEAEM 
meeting. TU Berlin, pp. 113-118.  

Voorhees, R. A. (2001). Competency Based Learning Models: A Necessary Future. New directions 
for institutional research 110, 5-13. 

 



“Quaderni	di	Ricerca	in	Didattica	(Mathematics)”,		n.	2,	Supplemento	n.3,	2019	
G.R.I.M.	(Departimento	di	Matematica	e	Informatica,	University	of	Palermo,	Italy)	

	

 280 

 



“Quaderni	di	Ricerca	in	Didattica	(Mathematics)”,		n.	2,	Supplemento	n.3,	2019	
G.R.I.M.	(Departimento	di	Matematica	e	Informatica,	University	of	Palermo,	Italy)	

	

 281 
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Résumé : Ce poster présente les panneaux réalisés par les élèves lors d’une expérimentation 
menée dans des classes de collège où la verbalisation a permis d’approfondir et de clarifier le 
sens de six compétences présentes dans les programmes de mathématiques, « Chercher, 
modéliser, représenter, raisonner, calculer, et communiquer » que nous travaillons 
quotidiennement. 
 
Abstract : This poster presents the panels made by the students during an experiment 
conducted in college classes where the verbalization has deepened and clarified the meaning 
of six skills present in mathematics programs, "Research, model, represent, reason, calculate, 
and communicate "that we work daily. 

 
Panneau pour les compétences Chercher et Représenter 
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Panneau pour les compétences Raisonner et Modéliser 

 

 
 
 

Panneau pour les compétences Calculer et Communiquer 
 

 
 

  

 


