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Mathematics education and connections with culture 

In this working group connections with culture were taken in a broad sense, encompassing a variety 
of ways of connecting mathematics with out-of-school contexts. One of the questions that was the 
basis for our sessions was how, or if, it is possible to understand peoples’ lives from an 
ethnomathematical perspective. Another question concerned how school mathematics may take into 
account the culture developed by young people in their everyday lives. Another basis was the 
question of how to take advantage of cultural aspects to enrich the teaching and learning of 
mathematics and the question of how we can create hybrid spaces linking school-mathematics to 
mathematics situated in cultural, everyday contexts. Finally, an overarching question concerned 
what it may mean to develop a critical approach to mathematics and culture in an increasingly 
complex world. 
During the sessions we had presentations of papers but also short presentations of workshops and 
posters that “belonged” to the theme of the WG. Each session contained possibilities to pose 
questions directly after presentations. Each session also had allocated time for collective discussions 
in which we both talked in small groups and in the whole WG. The engagement in the above 
mentioned questions was very present, and our topics evolved during the week. Each session started 
with a summary of the previous session’s discussions, and we were already from the beginning 
building a foundation for the presentation in plenum the last day. This was done through 
discussions, but also in a shared google document in which all participants could add reflections. 
The theme of the first session was Knowledge & culture: Mathematics as a cultural product. All 
three presentations involved the perspective of ethnomathematics, but in different ways. 
Stathopoulou and Appelbaum problematized the perspective per se, when asking if 
ethnomathematics can save itself from its colonial past. The authors pointed to a possible future, 
aiming to link school-mathematics to mathematics situated in cultural, everyday contexts, while 
adding to the pursuit of social justice. Ribeiro, Palhares and Salinas adopted notions from 
ethnomathematics when investigating the mathematical structure inherent in various elements that 
constitute folk dances of Northern Portugal and Galicia. Connections to the teaching and learning in 
mathematics classrooms were also made. These authors also presented a workshop, on the similar 
theme, which was to take place later during the conference. 
The second session had the overarching theme Assets and pitfalls of the cultural approach. Amit 
and Qouder addressed the previous discussion on ethnomathematics. They demonstrated what can 
be gained when carrying out an ethnomathematical study together with Bedouin people, and doing 
analysis on embroideries. The findings were to be adopted in mathematics teaching in the future. 
The subsequent paper by Kyriakopoulos and Chronopoulou adopted Bishop’s six pan-cultural 
activities in order to respond to a real community’s problem with young Roma students. The 
problem was part of the students’ neighborhood and the process made it relevant to discuss 
mathematical ideas. In a poster, the same authors presented another, and connected, project, where 
symmetry was used for development of culturally meaningful mathematics with Roma students. 
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Drivet presented a workshop in which the work would be on Odysseyan mathematics, with the 
question of whether Homer was a mathematician. The final presentation of the session, by 
Appelbaum and Stathopoulou, was a theoretical paper in which culture as a notion was challenged. 
The authors state that a “cultural turn” in mathematics education is valuable, yet it carries with it 
some problematic assumptions about institutions, people, knowledges, and expertise.  
The theme of the third session was Mathematics as a human activity: The various facets of 
mathematical knowledge. Boistrup and Lindberg presented a theoretical paper, discussing 
connections between mathematics and vocational content, as well as between theory and practice. 
In the presentation, examples of joint teaching between mathematics teachers and vocational 
teachers was presented. The context in the next presentation was in elementary school. Here 
Aguirre, Anhalt, Turner, Foote and McDuffie presented teaching where children were engaged in 
various ways with modeling tasks. It was analysed how students draw upon their experiences and 
funds of knowledge in the mathematical modeling process, and how teachers support these 
connections. The final presentation this session was Guillemette. In the paper, examples were 
presented on how to really incorporate mathematical examples from the history of mathematics into 
the teaching, and what affordances these may hold.  
The theme of the fourth session was Meaning making and identity in mathematics: Taking out-of-
school suggestions into account. Bini and Robutti presented a paper, where internet memes, part of 
young people’s lives, were analysed, aiming to show that everyday-life to school-life connection 
can be initiated by taking something representative of young people, and to bring it into the school 
environment. Finally, Kafoussi, Moutsios-Rentzos and Chaviaris presented a project where they 
focused on the links between the students’ mathematical identity formation and direct parental 
involvement in primary schools in Greece. 
When bringing all discussions together, the group identified topics that were discussed across 
sessions. One topic was to make children the experts. One example is the paper with the Roma 
children, who know the problems to be solved, such as having no good path to walk to school. In 
another paper the students know about how adults work and can use this to advise a committee 
making objects for a festival, they describe their parents’ work with them at home, etc. Another 
topic was how boundaries may be distracting. There were papers that concerned boundaries 
between theory and practice, such as between mathematics and vocational education, and between 
so called cultures. Instead of boundaries, in the WG we found methods of boundary crossing in 
different contexts. A third topic was the roles that agents in research may take. These may be roles 
of teachers in research, such as in action research et cetera. It may also be the roles of students in 
education and in research, and the roles of researchers. Some of our discussions concerned what 
stances that we take in relation to agents’ roles. Overall, many of us agreed on that we must 
consider that there are many, many understandings of culture and mathematics and, although we 
may think we can simply define what we mean and then move on, our work is not neutral or 
objective, and it has significant, political implications. 

Enseignement des mathématiques et connexions avec la culture 

Dans ce groupe de travail, les liensavec la culture ont été pris au sens large, englobant une variété 
de façons de relier les mathématiques aux contextes extrascolaires. L’une des questions qui a 
constitué la base de nos sessions était de savoir comment, ou si, il est possible de comprendre la vie 
des gens à partir d’une perspective ethnomathématique. Une autre question concernait la manière 
dont les mathématiques scolaires pouvaient prendre en compte la culture développée par les jeunes 
dans leur vie quotidienne. Une autre base était la question de savoir comment tirer parti des aspects 
culturels pour enrichir l'enseignement et l'apprentissage des mathématiques et la question de savoir 
comment créer des espaces hybrides reliant les mathématiques scolairesaux mathématiques situées 
dans des contextes culturels et quotidiens. Enfin, une question primordiale concernait ce que cela 
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pouvait signifier de développer une approche critique des mathématiques et de la culture dans un 
monde de plus en plus complexe. 
Au cours des sessions, nous avons eu des présentations d'articles mais aussi de courtes présentations 
d'ateliers et de posters qui «appartenaient» au thème du GT. Chaque session comportait des 
possibilités de poser des questions directement après les présentations. Chaque session avait 
également alloué du temps pour des discussions collectives au cours desquelles nous avons discuté 
en petits groupes et dans l'ensemble du GT. L'engagement dans les questions mentionnées ci-dessus 
était très présent et nos sujets ont évolué au cours de la semaine. Chaque session a commencé par 
un résumé des discussions des sessions précédentes, et dès le début nous étions déjà en train de 
construire les bases de la présentation en plénière du dernier jour. Cela a été fait à travers des 
discussions, mais aussi dans un document google partagé dans lequel tous les participants pouvaient 
ajouter des réflexions. 
Le thème de la première session était Connaissances et culture: les mathématiques en tant que 
produit culturel. Les trois présentations ont abordé la perspective de l'ethnomathématique, mais de 
différentes manières. Stathopoulou et Appelbaum ont problématisé la perspective en soi, en se 
demandant si l'ethnomathématique peut se sauver de son passé colonial. Les auteurs ont évoqué un 
avenir possible, visant à lier les mathématiques de l'école aux mathématiques situées dans des 
contextes culturels et quotidiens, tout en contribuant à la poursuite de la justice sociale. Ribeiro, 
Palhares et Salinas ont adopté des notions d'ethnomathématique lorsqu'ils ont étudié la structure 
mathématique inhérente à divers éléments qui constituent les danses folkloriques du nord du 
Portugal et de la Galice. Des liens ont également été établis avec l'enseignement et l'apprentissage 
dans les classes de mathématiques. Ces auteurs ont également présenté un atelier, sur le même 
thème, qui devait avoir lieu plus tard pendant la conférence. 
La deuxième session avait pour thème général « Atouts et ièges de l'approche culturelle ». Amit et 
Qouder ont abordé la discussion précédente sur l'ethnomathématique. Ils ont démontré ce qui peut 
être gagné en réalisant une étude ethnomathématique avec les Bédouins et en analysant 
lesbroderies. Les résultats de cette étude devaient être adoptés dans l'enseignement des 
mathématiques à l'avenir. Le document suivant de Kyriakopoulos et Chronopoulou a adopté les six 
activités de Bishop afin de répondre à un véritable problème de communauté avec de jeunes 
étudiants roms. Le problème faisait partie du voisinage des élèves et le processus a rendu pertinent 
le débat sur les idées mathématiques. Dans une affiche, les mêmes auteurs ont présenté un autre 
projet, connecté, dans lequel la symétrie a été utilisée pour le développement de mathématiques 
culturellement significatives avec les élèves roms. Drivet a présenté un atelier, dans lequel le travail 
serait sur les mathématiques odysséennes, avec la question de savoir si Homer était un 
mathématicien. La présentation finale de la session, Appelbaum et Stathopoulou, était un document 
théorique dans lequel la culture en tant que notion était remise en question. Les auteurs affirment 
qu'un «tournant culturel» dans l'enseignement des mathématiques est précieux, mais qu'il comporte 
certaines hypothèses problématiques concernant les institutions, les personnes, les connaissances et 
l'expertise. 
Le thème de la troisième session était « Les mathématiques en tant qu'activité humaine : les 
différentes facettes des connaissances mathématiques ». Boistrup et Lindberg ont présenté un article 
théorique, discutant des liens entre les mathématiques et le contenu professionnel, ainsi qu'entre la 
théorie et la pratique. Dans la présentation, des exemples d'enseignement conjoint des enseignants 
de mathématiques et des enseignants professionnels ont été présentés. Le contexte de la prochaine 
présentation était à l'école primaire. Ici Aguirre, Anhalt, Turner, Foote et McDuffie ont présenté un 
enseignement où les enfants étaient engagés de diverses manières dans des tâches de modélisation. 
Il a été analysé comment les élèves utilisent leurs expériences et leurs connaissances dans le 
processus de modélisation mathématique, et comment les enseignants soutiennent ces connexions. 
La dernière présentation de cette session était Guillemette. Dans le document, des exemples ont été 
présentés sur la façon d'incorporer réellement des exemples mathématiques de l'histoire des 
mathématiques dans l'enseignement, et sur les avantages que cela peut offrir. 



“Quaderni	di	Ricerca	in	Didattica	(Mathematics)”,	Numero speciale n. 7, 2020	
G.R.I.M.	(Departimento	di	Matematica	e	Informatica,	University	of	Palermo,	Italy)	

	

 432 

Le thème de la quatrième session était « Faire du sens et identité en mathématiques: la prise en 
compte les suggestions extrascolaires ». Bini et Robutti ont présenté un article dans laquelle les 
mèmes Internet, qui font partie de la vie des jeunes, ont été analysés. L’objectif était de montrer que 
le lien entre la vie quotidienne à l'éet la vie scolaire peut être initiée en prenant quelque chose de 
représentatif des jeunes et de l'introduire dans l'environnement scolaire. Enfin, Kafoussi, Moutsios-
Rentzos et Chaviaris ont présenté un projet où ils se sont concentrés sur les liens entre la formation 
de l'identité mathématique des élèves et la participation directe des parents dans les écoles primaires 
en Grèce. 
En rassemblanttoutes les discussions, le groupe a identifié les sujets qui ont été discutés entre les 
sessions. Un des sujets était de faire des enfants des experts. Un exemple en est le journal avec les 
enfants roms, qui connaissent les problèmes à résoudre, tels qu’un mauvais chemin pour se rendre à 
l’école. Dans un autre article, les élèves savent comment les adultes travaillent et peuvent utiliser 
cela pour conseiller un comité qui fabrique des objets pour un festival, ils décrivent le travail de 
leurs parents avec eux à la maison, etc. Un autre sujet a été abordé, à savoir comment les limites 
peuvent être distrayantes. Il y avait des articles qui concernaient les frontières entre la théorie et la 
pratique, comme entre les mathématiques et l'enseignement professionnel, et entre les soi-disant 
cultures. Au lieu des frontières, dans le GT, nous avons trouvé des méthodes permettant de 
franchirdes frontières dans différents contextes. Un troisième sujet concernait les rôles que peuvent 
jouer les agents de recherche. Il peut s'agir de rôles d'enseignants dans la recherche, comme dans la 
recherche-action, etc. Je peux aussi être des rôles d'étudiants dans l’éducation et en recherche, et des 
rôles de chercheurs. Certaines de nos discussions ont porté sur les positions que nous adoptons par 
rapport aux rôles des agents. Dans l'ensemble, beaucoup d'entre nous ont convenu que nous devons 
considérer qu'il existe de très nombreuses compréhensions de la culture et des mathématiques et, 
bien que nous puissions penser que nous pouvons simplement définir ce que nous voulons dire et 
ensuite passer à autre chose, notre travail n'est ni neutre ni objectif, et il a des implications 
politiques importantes. 
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Abstrait. L'ethnomathématique est une approche fortement liée à un passé 
colonialiste. Ici, nous discute comment on pourrait sortir de ce passé et 
explorer de pratiques nouvelles - liées a des questions particulières- et 
conditionnées par la coexistence et la réciprocité fonctionnelle entre 
l'ethnomathématique et éducation aux mathématiques. Une telle proposition 
semble répondre aux questions d’une société ouverte à tous qui lie de manière 
égale tous les individus, quelle que soit leur origine. Enfin, nous présente l’idée 
d’un projet européen (horizon 2020), lié a la problématique susmentionné, qui 
aborde, entre autres, le problème de la reconnaissance et de l’acceptation des 
jeunes Roma, qu'ils soient à risque ou non, à travers des pratiques dialogiques 
(méthodologies de communication critiques) et la remise en question des 
frontières symboliques entre les deux communautés.  

Abstract: Ethnomathematics is an approach strongly linked to a colonialist 
past. Here, we discuss how we could move from this past and explore new 
practices - related to particular issues - and conditioned by the coexistence and 
functional reciprocity between ethnomathematics and mathematics education. 
Such a proposal seems to answer the questions of a society open to all that 
binds all individuals equally, regardless of their origin. Furthermore this 
perspective of ethnomathematics offers a posture for addressing broaden social 
issues. As an example we present the idea of a European project (horizon 
2020), which addresses, among other things, the problem of the recognition 
and acceptance of young Roma, whether they are at risk or no, through 
dialogical practices (critical communication methodologies), while challenge 
the symbolic boundaries between the two communities. 

As an introduction 
In this paper, mostly theoretical, we firstly discuss how both the term ‘ethno’ and ‘mathematics’ are 
strongly connected with the western tradition and thus constitute a kind of restriction for 
implementing the rhetoric of ethnomathematics. Seeing ethnomathematics not only as a proposal 
for (mathematics) education but also as a way for addressing broader problems of our societies, we 
explore ways of overcoming the above restrictions. In this framework, among others, we explore 
the meaning of a revised version of ethnomathematics in an increasingly complex world, the 
possibilities to understand people’s lives from a cultural perspective and how this perspective of 
ethnomathematics can enrich mathematics teaching - learning in and out of school, as well as their 
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connections.   

In the second part we briefly discuss an ongoing European project we are involved in. Considering 
ethnomathematics as a posture that guides our actions regarding education and society—
intrinsically interconnected—we also briefly present the idea of this project. The project with the 
title “CoSpIRom” (Common Spaces for the Integration of Roma) meets main objectives of 
ethnomathematics such as dignity and recognition are. The need for this project was dictated by our 
experience in working separately on Roma children education (Stathopoulou, 2015) and their 
community of origin aiming to their empowerment and to their inclusion within the broader society. 
The development of common spaces —spaces that allow room for both parts to share their 
perspectives and desires— of Roma and non Roma like: young Roma and police officers, young 
Roma prisoners and perspective teachers, seems to address both Roma empowerment and broader 
society’s awareness. 

Aim and main idea of the reported study 
Ethnomathematics has two ‘problems’: the ethno and the mathematics. Ethno is a colonialist 
conception of culture as distinguishing groups of people; people that were created as a kind of 
spectacle by whom had the power to study and categorize them. Its legacy has been to perpetuate 
and maintain institutional, political, and economic structures of inequality. On the other hand, 
Mathematics is presented as a set of practices that grew within Western European cultural traditions, 
spread through applications and schooling practices across the world, eventually claiming universal 
status. Its legacy has been to perpetuate the epistemicide of other knowledge and practice traditions 
related to number, quantity, shape, form, design, play, location, and so on, while obliterating 
alternative epistemologies of other extended components of mathematical thinking and living. But, 
as Santos (2015) notices, other people outside Western European framework develop their own 
knowledge that is excluded from the academic debate, because we follow an epistemological 
paradigm based on the idea that human knowledge is identical to western scientific knowledge, as 
developed after the 17th century.  

Similarly, Gutiérrez (2017), using the term mathematx, stresses the need to acknowledge the 
multiplicity of knowledge that is produced by different people, noticing that knowledge is partial 
and each offers us a different angle and understanding on the world in a framework of reciprocity, 
stressing that “The concept of reciprocity draws upon complementarity in recognizing that different 
knowledges contribute something others do not” (p. 15).  

Reflecting on the above perceptions about what mathematics—and in general—knowledge is, we 
explore a broader conception of ethnomathematics as the pursuit of dignity and reconciliation 
(Stathopoulou & Appelbaum, 2016) that moves ethnomathematics away from the use of Western 
mathematical categories that ‘see mathematics’ in non-Western traditions—through a western 
viewpoint—toward schooling and other educational practices that use mathematical tools in the 
interests of social justice. So adopting an ethnomathematical approach compatible with this 
perspective we explore a positive implementation of ethnomathematics to the direction of inclusive 
societies through dialogical methodologies. 

Methodology 
This theoretical inquiry—that results in the application of a research project—uses five questions to 
explore ways in which ethnomathematics in schools can save itself from its tendency to maintain its 
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colonialist origins, and find solace in the pursuit of social justice:  

• Is it possible to understand peoples’ lives from a cultural perspective? 

• How can school mathematics take into account the culture developed by young people in 

their everyday lives?  

• How to take advantage of cultural aspects to enrich the teaching and learning of 

mathematics?  

• How can we create hybrid spaces linking school-mathematics to mathematics situated in 

cultural, everyday contexts? 

• What does it mean to develop a critical approach to mathematics and culture in an 

increasingly complex world? 

Is it possible to understand peoples’ lives from a cultural perspective? 
Approaches to mathematics education via culture establish forms of reality and common sense 
through the application of distinctions, often without any clear attention to these distinctions. In this 
way, these approaches create implicit —sometimes-explicit— assumptions, and construct 
dichotomies that are used as if they are fundamental principles of reality. Examples of such 
dichotomies include in-school and out-of-school learning, formal and informal education, teaching 
and learning, mathematics and culture, student or teacher identity and mathematics, and so on. 
Educational practices constantly re-establish dichotomies as truth. If we attempt to make school 
mathematics more meaningful and relevant to some students in the classroom by noting that they 
are members of a non-mainstream subculture, we are reducing the uniqueness of each individual to 
a set of stereotypical assumptions from a generic caricature of this subculture1. In other words, each 
learner is determined to some extent by the cultural contexts that are part of their life; yet, as 
individuals, learners have a repertoire of behaviors and ways of making meaning out of experience 
that are specific to them.  

How can school mathematics be understood by expanding the young people cultural experience to 
include notion as: knowledge, power, identity?  
Very often, by focusing only on cultural issues—ignoring political issues—and specifically on a 
particular culture that we don't just describe but construct and interpret, lots of important options of 
people’s reality are lost or discharged. One approach to avoiding a direct application of culture as a 
concept is to focus more specifically on knowledge, power, and identity. Rochelle Gutiérrez (2013), 
for example, describes three ways that this can be done by analyzing social discourses, 
understanding of mathematics education in all of its social and cultural forms, but also working in 
such a way that contributes directly to the transformation of mathematics education to privilege 
more socially justice practices. The first of her examples is critical mathematics education, which 
intentionally ascribes a critical competency to students and teachers. The second, growing out of the 
                                                
1 This procedure like that it is a kind of a de-personalization processes of them. Their depersonalization very 

often appears as the only choice for communicating with mainstream population. For example Roma 
students in personal narrations have shared their experience of they way they could exist in public space: 
they only could be visible as members of their community and not as an individual/ person 
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North American context where social justice studies often obscure a direct reference to racial 
inequality, is the combination of “critical race theory” and “Latcrit theory,” which privilege the 
voices of scholars of color and the experiences of students and teachers, and which work against 
popular discourses that suggest such experiences are subjective, illegitimate, or biased. Critical race 
theory and Latcrit theory use counternarratives and storytelling to make experiences of 
marginalized subcultures clear; the stories capture uniqueness as overcoming racial inequality 
instead of as cultural difference (Leonard & Martin, 2013; Téllez, Moschkovich, & Civil, 2011). 
Despite the fact that there have not been many publications using critical race theory or Latcrit 
theories in mathematics education, it seems that they provide adequate responses to the above issues 
as Gutiérrez (2013) claims. 

Gutiérrez clusters researchers and theorists who attend to discourses as an entry into many of these 
issues “poststructural,” her third example of the sociopolitical turn. In such approaches to 
mathematics education, learners, teachers, and researchers are both results of and producers of 
discourses. Because discourses are inherently social, political, historical, and connected with the 
construction of meaning, these approaches share much with those ways of thinking about 
mathematics education that are connected to a concern with culture. In this subfield, however, 
meaning, reasoning, knowledge, action, learning, and so on, are products of discourses, not 
characteristics of culture, and are also constantly renegotiated in social and cultural contexts, 
finding their meaning in the outcomes of actions and interactions moment by moment (see, e.g., 
Appelbaum, 1995, 2008; Walshaw, 2007). In other words, meanings that people make of themselves 
and their world are forever being created in and through interactions with others, in larger social 
and political contexts, with discourses that are themselves renewed and modified through these 
experiences and events. Discourses are sometimes confused with paradigms, since they connote 
taken-for-granted ways of interacting and operating, and because they are part of what comes to be 
expected and experienced as “normal.” The importance of understanding discourses in this way is 
that they produce common sense “truths”: rather than reflecting some clear sense of reality, they 
structure reality for people – that is, what is projected as absolute truth, as ‘reality’, is merely a 
‘construction’ of reality. 

How to take advantage of cultural aspects to enrich the teaching and learning of mathematics?  
As an example of how attention to discourse can address what might otherwise be considered a 
“cultural” issue, we can consider Gutiérrez’s example of specified algorithms being required in a 
school curriculum. When learners are asked to “show their work,” this practice can lead to 
immigrant students discounting the knowledge of their parents who have learned mathematics in 
other countries (or, more generally, in other communities or other cultural contexts even if those 
“foreign” algorithms are correct. Of course, we might go even further with our analysis: Such 
practices define some algorithms and forms of knowledge not only as correct, but as foreign, 
despite the fact that their very presence in the community belies their exoticism and demonstrates 
their presence in the multicultural society. In this latter sense, culture has become a tool of 
ignorance, whether it is perpetuating a lack of personal awareness or disguising knowledge. 

It is not so much that culture is a tool of ignorance or a discourse of colonialism, but rather that we 
want our uses of culture, acculturation, enculturation, and so on, within the ethnomathematics 
program, to be outside of the colonialist/anti-colonialist/neo-colonialist/post-colonial paradigm. We 
propose that ethnomathematics pursue recognition and dignity in opposition to dispossession. There 
is a need for self-critique as a component of ethnomathematical practice, so that: (a) research and 
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educational practices contribute directly to the dignity and recognition of all people in and out of a 
local community, so that (b) any possibility of dispossession correlating with the enacted 
ethnomathematics of that community, however remote from the community under scrutiny, calls the 
practices into question due to ethical, social justice failure. For example, if a local school 
mathematics curriculum marginalizes indigenous (or other out of mainstream) people on another 
continent, then such a curriculum should be unacceptable. To take another example, it is often the 
case that official policy declares that it knows better than the families of certain children what these 
children should or should not learn (Butler, Ng-A-Fook, Vaudrin-Charette and McFadden, 2015); 
this is an educational model called by Battiste (1998, p. 17) “cognitive imperialism”. This 
perception about knowledge is dictated by a Eurocentric spirit and the conceit of knowing what is 
good and universally appropriate; that the ideas and ideals are so familiar they need not be 
questioned, and that all questions can be posed and resolved within it.  The children and their 
families are on the periphery of the curriculum and in the case that indigenous (or other local) 
cultures are included, this happens in a simplistic and tokenistic ways (Battiste, 1998). The students 
are called to be adapted to a system that usually doesn’t care about who they are and what they need 
from school. This discontinuity has as result cultural conflicts as well as cognitive ones and so the 
schooling process becomes an acculturation process, mostly for students that come from 
marginalized and unprivileged populations. 

What does it mean to develop a revised version of EM in an increasingly complex world? How can 
we create hybrid spaces linking school-mathematics to mathematics situated in cultural, everyday 
contexts? 
Ethnomathematics has consistently confronted cognitive imperialism from its inception, by 
problematizing Western definitions of mathematics and knowledge, and by placing mathematical 
activity in shifting and fluid locations. Santos (2015, p. 42) uses the term ‘cognitive justice’ to 
describe the need of challenging the dominant Eurocentric knowledge and to demarginalise 
Indigenous and other local knowledge. Similarly Aikenhead and Le Grange have explored ways of 
bridging different cultures and different kind of knowledge like Western knowledge and Indigenous 
knowledge (Aikenhead & Mitchell, 2011) creating new knowledge spaces, ‘third’ spaces (Le 
Grange 2004, 2007).  Aikenhead and Mitchell (2011) suggest that Indigenous students can learn 
Eurocentric science in a way that doesn't result to the assimilation to the other culture losing their 
own one and they speak about culturally response (p. 142). They provide the example of some 
Elders in Canada’s Mi’kmaw Nation refer to as ‘two-eyed seeing’. In this case they exploit both 
systems depending on what better works in each situation as well as what it is considered personally 
appropriate (Le Grange & Aikenhead, 2017).  

As D’Ambrosio noted, ethnomathematics should become a key component of school curricula “in 
order to demystify a form of knowledge (mathematics)” (2009, p. 33). The location in which this 
takes place makes a difference in terms of how and why ethnomathematics and mathematics in 
school can and should recognize students and the variety of their communities. In the settler 
contexts of former colonies, one can center the mathematics and ethnomathematics curricula on the 
land, once populated primarily by members of certain communities who have subsequently suffered 
generations of colonialism (Butler et. al., 2015). In other contexts, immigration and refugee 
migration patterns following in the aftermath of colonialism have led to different historically 
established forms of hierarchy and privilege related to the land. Still other sites have featured 
creolized cultures as controlling land and status. And yet others identify through nomadic 
communities that relationship to the land is dynamic and complex. It might be appropriate, 



“Quaderni	di	Ricerca	in	Didattica	(Mathematics)”,	Numero speciale n. 7, 2020	
G.R.I.M.	(Departimento	di	Matematica	e	Informatica,	University	of	Palermo,	Italy)	

	

 438 

nevertheless, in each case, to bring together elders of various communities to discuss varieties of 
ways that school can be the site of dignity for all. If ethnomathematics are called forth in these 
projects of community construction, it would be important, following our ruminations here, to shift 
the discourse from one of culture as determining difference toward one of discourse constructing 
dignity and recognition through reconciliation. 

What we are advocating is a subtle yet important attention to nuance, always aware of the 
dangerous history of ethnomathematics as grounded in the two Western concepts of culture and 
mathematics, and thus always needing to be cautious in how we may inadvertently perpetuate the 
colonial legacy that these terms and seemingly neutral concepts carry. For example, we urge the 
program of ethnomathematics to maintain a central commitment to dignity, as promoted, for 
example, by D’Ambrosio and Beatriz D’Ambrosio in their 2013 article, “The Role of 
Ethnomathematics in Curricular Leadership in Mathematics Education.” Yet we would like to tweak 
the notion of “restoring cultural dignity” to become reconciling dignity of each person, since 
cultures are not static colonialist categories that define people; from a post-colonial perspective, 
cultures are clusters of commonalities across groups of people that we can label after the fact. 
Similarly, we join with D’Ambrosio (1999, p. 50) and Lal (2014. p. 48) in calling for the program 
of ethnomathematics to pursue peace in its various possibilities. However, we would like to tweak 
the common assumptions that people make about mathematics as “the most universal mode of 
thought,” (D’Ambrosio and Silva D’Ambrosio, 2013, p. 20), or that “it does [teaches us] that every 
problem has a solution” (Lal, 2014, p. 47). As we have noted above, it is only a Western ideology of 
mathematics that claims universality of mathematics and/or Western mathematics. And surely a 
more nuanced understanding of mathematics would accept that mathematics does not claim every 
problem can be solved: some problems have been shown to be unsolvable, some questions in 
mathematics lead to paradoxes and ambiguity, other problems can never be solved within lifetimes 
or generations, rendering them unsolvable for all practical purposes, and so on. While we embrace 
dignity, we are a bit anxious about declaring “survival with dignity … the most universal problem 
facing humanity” (D’Ambrosio and Silva D’Ambrosio, 2013, p. 20), and wonder if dignity is the 
goal of a linear solution, or whether dignity, recognition and reconciliation are a related cluster of 
goals and practices that may be the focus in any given moment. To paraphrase a well-rehearsed 
statement from the Quaker tradition, “there is no way to peace; peace is the way.” Likewise, there is 
no “way” to peace, dignity, recognition, or reconciliation; these terms are both dreams and 
practices, both hopes and methods. 

Considering ethnomathematics mostly a stance that not only affects our practice regarding 
mathematics education but also inform our actions aiming to social justice we discuss here our 
experience of an ongoing European project [HORIZON, 2020,  REC-RDIS-DISC-AG-2017] 
“CoSpIRom2 (Common Spaces for the Integration of Roma)”. The spirit of CoSpIRom is to create 
common spaces of equal participation aiming to both empowerment of Roma and to challenge the 
stereotypes of the surrounding society. The ultimate goal is to challenge the symbolic boundaries 
among communities and to contribute to a society that has space for everyone. Dialogic practices 
(e.g. Critical Communicative Methodology, CCM) are exploited since in this framework the 

                                                

2  Funded by the European Union’s Rights, Equality and Citizenship Programme (2014-2020). 
The content of this paper represents the views of the authors only and is their sole responsibility. The 
European Commission does not accept any responsibility for use that may be made of the information it 
contains. 
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researchers have the obligation to bring existing scientific knowledge –knowledge of interventions 
and institutions that work or do not work in given contexts – into dialogue with the experiences of 
the community. Using the technic of focus group (in the framework of CCM) young Roma and 
young Roma prisoners had the opportunity to provide their perspective about education, the 
problems they face at school as out of mainstream students and to express their suggestion for the 
improvement of the situation. Their everyday experience regarding their encounters with the non-
Roma, is a daily experience of otherness and entrapment in the boundaries of out-of-group, as they 
are defined by non-Roma. It is more than obvious how this situation affects their attitude to school 
while in the same time often they have no support by families since “they don't know what school 
is”; school is a structure out of their community’s norm and never takes into consideration their 
background and don't equally embrace them. It seemed that school as any other public space is 
perceived as a space of constant exposure to the "stereotype threat", they have to make the constant 
effort of not verifying "that",  the one the non Roma usually identify them. Failure to meet basic 
recognition needs prevent them to build a coherent self-consciousness3. 

As an example of the common spaces we provide here, briefly, this of young Roma students in 
prison and prospective teachers. Prospective teachers developed activities for mathematics and 
language literacy taking into consideration the background and the interests of the young Roma as 
they emerged through the research on the spot (focus group interview). During about 10 didactical 
interventions they developed together—amongst others—mathematics knowledge in a framework 
of equal participation that gave to both groups the opportunity to better understand each other. 
Using drama in education techniques for implementing the literacy activities created conditions of 
experimental learning and a real interaction between the different groups: young Roma prisoners 
and prospective teachers. Young Roma offenders experienced the recognition and the acceptance—
an expression of empowerment—while prospective teachers increased their awareness of 
marginalized groups. This experience challenged the stereotypes of Roma with which prospective 
teachers had developed before contacted them. Some characteristics comments of them regarding 
Roma and the way they perceived them before and after their interaction: “my perceptions of the 
Roma and the prisoners were abolished”, “my perception of the Roma people has changed a lot; I 
realized that they have skills that maybe they hadn’t had the opportunity to show before. They 
responded in that way because we introduced it in a different way [he speaks about the way a 
bottom up curriculum was developed]”, “ the young Roma have strong knowledge but they need 
someone to show them the way to exploit this knowledge”. This experience works on the direction 
of challenging coloniality’s practices like the construction of dichotomies as white-not white, 
civilized-not civilized enough, setting whiteness and white subjectivity as superior and normal 
(Wynter, 2003), 

Anticipated Conclusions 
As mathematics educators explore the potential of ethnomathematics to positively improve 
mathematics education, we can now see that reconciliation can be carried out in terms of the 
hybridity of youth who live in and out of multiple and evolving cultures, and thus create in their 
lives an unfolding and transformative “interculture” (Appelbaum, 1995).  The CoSpIRom project 
with Roma youth places the students in a position of experts about their own experiences, which 
make it possible to implement a “bottom-up” curriculum, encouraging teachers to exploit students’ 
knowledge for mathematics and language teaching. Roma students, due to their familiarity, were 
                                                
3 For exploring more dimensions and actions of the project: http://cospirom.sed.uth.gr. 
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willingly involved, and gained “voice” in the classroom. During the negotiation of particular 
activities, the Romani students significantly modify the learning process and the forms of classroom 
interaction among teachers and among their peers. It seems that the association of extracurricular 
activities, compatible with an ethnomathematical perspective, in conjunction with the strategic 
support of every communicative resource available (e.g. mixing of languages and other types of 
semiotic resources as the design, music etc.), creates a hybrid learning space that supports the 
students’ involvement in the learning process. On the one hand, “accepting and validating” what 
students consider as their 'own' improves their self-image and supports the renegotiation of their 
identity as equal participants in classroom interaction. On the other hand, these experiences would 
be more suitably described as forms of recognition grounded in the dignity of the youth, who lead 
processes of reconciliation, and thereby create new hybrid forms of identity that traveled in and out 
of their Romani families, Greek neighborhood, school classrooms, and beyond. 

Our attempts to respond to the situation at hand – legacies of centuries of privilege and power, 
cultural authority and school-based deligitimation practices –address both community and 
classroom. The knowledge we acquire through fieldwork in the community clarifies how and why 
inequalities are constructed through discursive practices, so that the inclusion of Romani student’s 
and other marginalized inclusion is more a surface rhetoric rather than a social transformation; more 
importantly, however, we claim that we chanced upon such transformative opportunities mainly 
because our “methods” and “goals” were one and the same: dignity, recognition and reconciliation. 
Colonial discourse might name the methods continuous and egalitarian dialogue with the members 
of the community, and further name the project as one of co-existence. Nevertheless, what resonates 
more fully with the project for us, given our long-standing identification with the ethnomathematics 
program, is the opportunity for Romani youth to demonstrate dignity by expressing their own 
‘voices’, and the ways that these youth of renegotiated symbolic boundaries—more strong than the 
geographical ones—within the broader community, i.e., the ways that these youth led processes of 
reconciliation. There is a significant difference in orientations: giving voice responds to 
dispossession from a position of morality, whereas processes of reconciliation are grounded in 
practices of capability (Pinxtin, 2016, p.158). The ethnomathematical perspective, together with the 
exploitation of funds of knowledge, informed our practices/interventions in the schools, whereas the 
ethnomathematical program was enacted in our broader project by youth who led the processes of 
dignity, recognition, and reconciliation. One might also say that ethnomathematics gave the floor to 
critical voices, to other minority voices, and to different voices in mathematics education (François, 
K., & Van Bendegem, 2007). However, we find it more generative for the program 
Ethnomathematics to consider how the pursuit of dignity, recognition and reconciliation are forms 
of “forgiveness” –not in the common sense notion of acceptance, but rather in Hannah Arendt’s 
framework of maintaining awareness of violations and dispossession while refusing to allow these 
violations and dispossession to affect our present or future (Arendt, 1963/2013; Biesta, 2013; Knott, 
2011). These reflections lead us to invite others to frame their own contributions to the program 
Ethnomathematics as embracing dignity and recognition through forms of refusal that enact 
forgiveness. 
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Résumé. Nous discuterons ici du rôle et du potentiel de l’histoire des mathématiques dans le 
contexte de la formation des enseignants du secondaire. Plus spécifiquement, il sera question 
des objectifs et des modalités de mise en œuvre autour de la lecture de textes historiques. À 
partir d’exemples précis issus de notre pratique en tant que formateur, une attention 
particulière sera donnée aux choix des textes et aux modalités de lectures déployées. Ces 
choix et modalités de lectures s’articulent à des fondements pédagogiques et didactiques qui 
seront explicités. Ces articulations mettent en évidence des difficultés ou questionnements 
théoriques et pratiques importants, lesquelles seront discutées en termes de perspectives de 
recherche. 

Abstract. In this paper, we will discuss the role and potential of the history of mathematics 
in the context of secondary teachers’ education. This will include objectives and 
implementation modalities concerning the reading of historical texts in this context. From 
specific examples taken from our practice as a trainer, particular attention will be given to 
the choice of the texts and the reading modalities deployed. These choices and methods of 
reading are articulated with pedagogical and didactic foundations that will be explained. 
These articulations highlight important theoretical and practical difficulties or questions, 
which will be discussed in terms of research perspectives  

MSC : Histoire des mathématiques (01) – éducation mathématique (97). 

 

On ne peut connaitre personne sinon par l’amitié.  
Augustin d’Hippone 

1. L’histoire des mathématiques et l’enseignement-apprentissage des mathématiques 

Depuis plusieurs décennies, de nombreux chercheurs et enseignants ont discuté du rôle et du 
potentiel de l’histoire des mathématiques dans l’enseignement-apprentissage des mathématiques. Il 
a aussi été question des modalités de mise en relief, d’introduction ou d’utilisation de l’histoire en 
salle de classe. La formation et l’établissement pérenne de nombreux groupes et organisations de 
recherche font foi de l’important engouement pour le sujet, et ce, depuis plusieurs décennies (pour 
une brève introduction au champ de recherche, voir Barbin et al. (2019)). 
Cela dit, le champ de recherche semble aujourd’hui essoufflé quant à la production et au design 
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d’activités d’apprentissage, de situations problèmes ou de séquences d’enseignement. Les activités 
des chercheurs du milieu se déplacent dorénavant vers la recherche en termes de fondements 
didactiques et pédagogiques à partir desquels il serait possible de mieux penser le rôle de l’histoire 
des mathématiques dans l’enseignement-apprentissage des mathématiques (Kjeldsen, 2012). À ce 
titre, les travaux de Barbin (1997, 2006) situés dans la tradition de l’épistémologique historique 
française, ceux de Fried (2001, 2007) qui présente une posture humaniste, ceux de Jankvist (2009, 
2010) en prise davantage pragmatique sont de vibrants exemples de cette recherche de fondements. 
Récemment, nos travaux de recherche ont montré comment l’étude de l’histoire, par la lecture de 
textes historiques issus de différentes époques et cultures, peut contribuer positivement à la 
formation des enseignants en développant chez les étudiants un regard empathique sur les 
apprenants et une valorisation des raisonnements marginaux en classe de mathématiques 
(Guillemette, 2017, 2018).  
Nous tâcherons ici de décrire ces activités de lectures de textes historiques qui sont mises en œuvre 
dans le cadre d’un cours d’histoire des mathématiques que nous offrons aux futurs enseignants de 
mathématiques au Québec. Une attention sera donnée aux choix des textes et aux modalités de 
lectures déployées, ainsi qu’aux objectifs et assises pédagogiques et didactiques qui guident ces 
activités de formation. Nous tâcherons alors de mettre en évidence les difficultés pratiques, c’est-à-
dire celles qui sont vécues en salle de classe de formation à l’enseignement, mais aussi les 
difficultés d’ordre théorique et conceptuel qui émergent dans l’analyse et l’appréciation en termes 
de recherche d’une telle démarche. Nous terminerons par une discussion sur des perspectives de 
recherche qui sont issues de nos travaux dans ce contexte de formation.  

2. La lecture de texte historique pour la formation à l’enseignement : contexte et mise en 
œuvre 

Notre cours d’histoire des mathématiques est offert lors de la dernière et quatrième année d’une 
formation enseignement des mathématiques au secondaire à l’Université du Québec à Montréal. Il 
est normalement dispensé au sein du département de mathématiques et accueille autant les futurs 
enseignants du secondaire (environ 2/3) que les étudiants en mathématiques fondamentales ou 
appliquées (environ 1/3). 
Le cours a pour objectifs principaux (1) d’amener les étudiants à percevoir et à traiter les 
mathématiques dans leur dimension historique, (2) d’effectuer un survol de l’histoire des 
mathématiques en Occident avec le souci de situer leurs développements dans leurs relations avec 
d’autres cultures et civilisations et (3) d’explorer différentes conceptions et pratiques des 
mathématiques à travers l’interprétation et l’analyse d’artefacts et de textes historiques.  
Chacune des séances de cours a été partagée en deux parties d’environ 75 minutes. La première 
partie portait sur l’évolution des mathématiques au fil des âges avec le souci de créer des liens entre 
le développement de la discipline et l’histoire des hommes, des cultures et des sociétés. Elle prend 
généralement la forme d’exposés magistraux, d’exploration de documents audiovisuels et 
d’échanges en groupe. La seconde partie de chaque cours est l’occasion pour les étudiants de se 
livrer à des activités de lecture de textes historiques. Elles portent sur les écrits de mathématiciens 
associés aux différentes époques qui sont abordées lors de la première partie de chaque cours. Ces 
activités de lecture comportent une phase de lecture individuelle ou en petit groupe et une phase de 
plénière. Voici les textes généralement abordés lors du cours : 

- Mésopotamie : Tables de multiplications et d’inverses (tablettes scolaires HS 217, HS 232 et 
Ist Ni 374), tiré de Proust (2007), 

- Égypte antique : Papyrus de Rhind, problème 24, tiré de Chase (1906/1986), 
- Grèce hellénique : Euclide, Éléments, proposition 14, livre 2, tiré de Vitrac (1990), 
- Grèce hellénistique : Archimède de Syracuse, La méthode relative aux théorèmes 
mécaniques : la quadrature de la parabole, tiré de Ver Eycke (1966), 
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- Monde gréco-romain : Diophante d’Alexandrie, les Arithmétiques, proposition 16 du livre 1 
et propositions 8 et 9 du livre 2, tiré de Ver Eycke (1926), 

- Empires arabo-musulmans : Al-Khwarizmi, Le livre abrégé sur le calcul par la restauration 
et la comparaison, résolution d’équation du second degré de type 4 et 5, tiré de Djebbar 
(2005), 

- Bas Moyen-Âge et renaissance européenne : Nicolas Chuquet, Tripartys en sciences des 
nombres, problème 166, tiré de L’Huillier (1979), 

- Grand siècle (17e) Pierre de Fermat, Méthode pour la recherche du minimum et du 
maximum, problèmes 1 à 5, tiré de IREM-Histoire des mathématiques (1999), 

- Modernité (18e et 19e siècle) et contemporanéité : Richard Dedekind, La continuité et les 
nombres irrationnels (extraits), tiré de Chouchan (2018). 

Les activités de lecture de textes sont menées en articulant constamment deux pôles : un pôle que 
l’on pourrait qualifier de « traductif » qui vise essentiellement à extirper et à travailler les 
mathématiques que convoquaient les textes et un second plus « interprétatif » qui vise à mieux 
comprendre l’auteur en lui réservant un accueil qui ne le déracine pas de son contexte 
sociohistorique et culturel. Ces modalités de lecture de textes historiques ont été discutées par Fried 
(2001, 2007) qui les nomment respectivement diachronique et synchronique en se référant à De 
Saussure.  
Bien entendu, cet accueil nécessite une vision riche de l’époque dont est tiré le texte. D’ailleurs, 
cette nécessité d’un fort ancrage dans l’époque étudiée est affirmée couramment dans la littérature 
(voir Jankvist, 2009). Dans le contexte de l’étude, cet ancrage a été assuré par la première partie du 
cours qui fournit les repères historiques et culturels importants et donne accès à une certaine 
« ambiance intellectuelle » de l’époque. Ces deux pôles concernant la lecture des textes sont rendus 
explicites avec les étudiants. 
Les textes, que nous présenterons dans cette communication, sont choisis d’abord pour leur 
disponibilité. C’est-à-dire pour la disponibilité de traduction de bonne qualité. Ils sont retenus aussi 
par rapport à leur représentativité quant aux époques desquelles ils sont issus, afin d’initier une 
lecture à la fois synchronique et diachronique du texte. Le niveau de difficulté de lecture est aussi 
important. À ce sujet, plusieurs aspects sont pris en compte : organisation, longueur, vocabulaire, 
théorèmes sous-jacents, etc.), ainsi que leur niveau de difficulté mathématique. Comme le cours 
vise un survol de l’histoire des mathématiques en Occident, les textes choisis s’ancrent 
essentiellement dans l’histoire de la pensée Occidentale. Cela dit, plusieurs incursions dans 
l’histoire des mathématiques d’autres civilisations sont prévues et pensées en termes de circulation. 
Il a été question lors de la présentation au groupe de travail des difficultés que les étudiants sont 
susceptibles de rencontrer. Plusieurs participants étaient surpris des activités proposées et 
imaginaient difficilement faire de même avec leurs étudiants en formation à l’enseignement des 
mathématiques. Nous avons précisé que nous ne présentions que des extraits des textes choisis à nos 
étudiants. Ces extraits (une page ou deux) sont courts et ciblent un objet ou un problème précis. 

2.1. Un exemple autour des mathématiques mésopotamiennes 

Afin de mettre en évidence cette démarche de manière concrète, nous développerons maintenant un 
exemple autour des tablettes mésopotamiennes analysées lors de ce cours. Comment mentionné 
plus haut, nous tâchons d’articuler constamment avec la classe des futurs enseignants une lecture à 
la fois diachronique et synchronique des sources présentées. Or, il est important de pouvoir ancrer 
fortement les textes ou artefacts historiques dans leur contexte historique, scientifique et culturel. 
Dans le cas de la civilisation mésopotamienne, nous consacrons près de 90 minutes à l’introduction 
de repères historique et culturel relatifs à celle-ci.  
Dans un premier temps, de nombreux éléments historiques et culturels distinctifs sont mis en relief 
tels que : des repères chronologiques, des repères géographiques, différents peuples et cités, 
organisations politiques, évènements politiques importants, extraits de code de loi (code 
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d’Hammourabi), langues parlées et écrites (sumériens, akkadiens et araméens), éléments de la vie et 
spirituelles (divinités principales, démons protecteurs), éléments de cosmologie, éléments de 
littératures (épopées, poèmes, récit bibliques). Ces éléments qui sous-tendent notre exploration de la 
civilisation mésopotamienne sont alimentés par de nombreuses images et photos permettant 
d’apprécier nombre de détails et d’idiosyncrasies, toujours dans l’objectif de mettre en évidence une 
certaine « ambiance » culturelle, spirituelle ou intellectuelle. Plusieurs extraits de poèmes et de 
récits (notamment l’épopée de Gilgamesh) sont lus et discutés en classe. 
Dans un second temps, nous procédons à une exploration plus ciblée des mathématiques de 
l’époque en mettant en relief les développements saillants, mais aussi le statut de l’activité 
mathématique, les praticiens et leurs objectifs, les supports matériels pour la pratique (tablette et 
calame), ainsi que les lieux de pratique, de découverte d’enseignement ou de conservation. Il est 
notamment question des écoles de scribes, des calculs et observations astronomiques, des unités de 
mesure (danna et us en particuliers), de triplets pythagoriciens, de résolutions d’équations du 1er et 
du second degré, ainsi que la numération et l’arithmétique (système sexagésimal, tables des 
inverses, table avec multiplication et division (entendue comme multiplication par l’inverse)). 
Pour l’exploration de la numération et de l’arithmétique mésopotamiennes, les tablettes scolaires 
HS 217, HS 232 et Ist Ni 374, toutes tirés des travaux de Christine Proust (2007), sont présentées et 
analysées en grand groupe4. 
Une première tablette est présentée au groupe, et ce, avant toutes considérations sur la numération 
mésopotamienne. Nous mentionnons simplement qu’elle a été trouvée dans une école du quartier 
des scribes de la cité de Nippur : 
 

 
Figure 1. Table du 9 (tirée de Proust, 2007) 

Une forme d’enquête est donc amorcée à partir de cette tablette. Rapidement, les étudiants relèvent 
habituellement une forme de régularité et pose l’hypothèse qu’il s’agit d’une table de multiplication. 
En effet, en se concentrant d’abord sur le recto de la tablette et en parcourant naturellement de haut 
en bas la colonne de gauche, il est possible de facilement observer une récurrence entre les 
symboles d’une ligne à l’autre et l’on peut conclure facile qu’il s’agit de la suite des nombres 
entiers. En effet, un premier symbole en forme de clou ( ), tracé à la verticale, désigne 
                                                
4 Exceptionnellement pour cette partie du cours, comme il s’agit d’une des toutes premières activités de 

lectures, l’exploration de ces artefacts historiques est effectuée en grand groupe. La plupart du temps, 
l’exploration se fait en petits groupes d’abord et à partir d’une discussion plénière ensuite.  
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sensiblement une unité. Le symbole est doublement marqué pour signifier le deux, triplement pour 
signifier le trois, etc. Il en va ainsi jusqu’au nombre neuf qui est associé à trois rangées de trois 
clous verticaux. Vient ensuite un nouveau symbole ( ) (plus tard appelé chevron) que l’on doit 
forcément associer à 10. Par addition de la valeur associée à chaque symbole, on peut apercevoir le 
11 constitué d’un chevron et d’un clou à sa droite. La colonne de gauche se termine avec le 14 
formé d’un chevron et de quatre clous. On constate ensuite aisément que les multiples de neuf 
apparaissent dans la colonne de droite. 
Vient ensuite 56 qui correspond bien au produit de neuf et six. C’est au prochain produit que de 
nouvelles significations doivent être mises au jour. En effet, le produit de neuf et sept donne 63. Au 
lieu de retrouver six chevrons et trois clous, nous observons d’abord un clou isolé et ensuite une 
rangée de trois clous. Il nous faut donc admettre que ce premier clou doit valoir six chevrons, donc 
une soixantaine. Dans la même veine, on retrouve un clou suivi d’un chevron, lequel est 
accompagné de deux clous, pour désigner 72, le produit de neuf et sept. La chose se confirme tout 
le long de la colonne et on retrouve tout en bas le produit de neuf et 14 qui donne 126, soit deux 
clous valant chacun 60 unités et six clous pour six unités. On peut noter un vide indiquant 
possiblement l’absence de chevrons ou encore simplement une différence entre la valeur des clous 
de gauche et de droite.  
Quant au verso de la tablette, le même schéma semble se reproduire avec cette fois le produit par 
neuf de 15, 16, 17, 18, 19, 20, 30, 40 et 50. La toute dernière ligne correspond au début de la 
prochaine tablette, pratique courante chez les scribes, une stratégie pour garder en ordre les 
tablettes. Cependant, une petite irrégularité pointe à partir du produit de 9 par 20. En effet, nous 
devrions nous attendre à trois clous à la position des soixantaines, mais ces trois clous sont 
complètement à droite, à la position jusqu’à maintenant réservée aux unités. Il semble donc difficile 
de savoir, hors du contexte de la table de multiplication, si l’avant-dernier symbole de la colonne de 
droite signifie le nombre trois ou le nombre 180. Il nous est alors possible de mettre en évidence 
avec le groupe l’aspect positionnel et flottant de la numération mésopotamienne. 
Après ces quelques remarques établies conjointement avec le groupe, nous présentons 
habituellement cette série de trois tablettes : 

 

 
Figure 2. Tables des inverses (tirée de Proust, 2007) 

 



“Quaderni	di	Ricerca	in	Didattica	(Mathematics)”,	Numero speciale n. 7, 2020	
G.R.I.M.	(Departimento	di	Matematica	e	Informatica,	University	of	Palermo,	Italy)	

	

 448 

Pour cette seconde lecture, nous traduisons les tablettes pour en faciliter l’exploration. Encore une 
fois, ces trois tablettes sont présentées sans aucune considération préalable sur l’arithmétique 
mésopotamienne. Il est possible ici de remarquer une récurrence en observant que le produit des 
nombres sur une même ligne donne toujours 60. Nous pouvons lire dans la colonne de droite 
l’inverse de chaque nombre de la colonne de gauche. Nous pouvons remarquer que les nombres 
peuvent représenter des puissances tout autant positives que négatives de 60. 
De plus, on remarque qu’il semble manquer plusieurs quotients à cette table, tels que 7, 11, 13, 14, 
17, etc. ? Nous tâchons de remarquer avec le groupe que le rationnel 1/7 par exemple n’est pas un 
nombre au développement décimal fini en base 60. Nous remarquons aussi qu’il est possible 
d’exprimer l’inverse d’un nombre seulement si ce dernier comporte strictement, dans sa 
décomposition en facteurs premiers, des puissances de deux, trois ou cinq. Nous avons donc affaire 
à deux types de nombres, les nombres inversibles, dits « réguliers », et ceux qui ne le sont pas. 
L’usage de ces tablettes est ensuite discuté (mémorisation et opérations arithmétiques élémentaires 
telles que la division).  
Une autre tablette est ensuite explorée :  

 

 
Figure 3. Le carré de 455 (tirée de Proust, 2007) 

 

Encore une fois, la tablette est présentée dans l’objectif de mettre les étudiants dans une démarche 
d’enquête, en laissant le groupe lui-même interpréter le texte. Une discussion est alors amenée à 
propos de la rareté des tablettes qui contiennent des démarches explicites de résolutions (possibilités 
d’instruments de calcul), de l’absence de preuve, de théorème ou de définition, de l’aspect 
« heuristique » ou procédural des mathématiques mésopotamiennes ou encore de l’absence de figure 
telle que celle du mathématicien. Une réflexion est suggérée quant au déploiement, au potentiel et 
aux manières d’être-en-mathématiques qu’une telle activité mathématique suppose. 
Lorsque le temps nous le permet, d’autres tablettes sont parfois présentées, comme celle contenant 
des tables métrologiques qui permettaient de transformer les différentes mesures en nombres 
sexagésimaux positionnels. Ces listes permettaient d’introduire la numération sexagésimale 
positionnelle dans les écoles de scribes. Une discussion est alors amorcée entre les nombres servant 
à désigner des quantités et les nombres servant au calcul en tant que tel, deux types de nombres 
séparés, mais reliés par des règles précises. 
L’articulation ici entre lecture diachronique et synchronique est importante pour notre démarche 
pédagogique et est relevée constamment dans nos enseignements. Nous rendons explicite avec les 
étudiants le besoin de ne pas simplement « traduire » ou restituer en langage mathématique 
modernes le contenu de ces tablettes. À chaque fois, nous tâchons de développer une lecture en 
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synchronie avec les usages et la culture de l’époque. Une stratégie particulière que nous adoptons 
pour les tablettes mésopotamiennes est de rappeler le fait qu’il s’agit d’une tablette d’argile. Qu’un 
tel support implique nécessairement un certain type d’usage, de circulation ou de conservation. Il 
s’agit de mettre en évidence le fait que ce sont des outils scolaires. En d’autres termes, afin d’éviter 
une traduction « violente » (concept que nous développerons plus loin) ou une lecture anhistorique 
de ces tablettes, nous tâchons constamment d’évoquer la matérialité même de l’objet, afin de mettre 
en évidence le contexte et la culture ambiante. Des questions sont alors adressées au groupe autant 
en lien avec l’auteur du texte, les objectifs du texte ou encore le lieu où le texte a été découvert, 
qu’avec les mathématiques que le texte apparait convoquer. 

3. Approche, objectifs et retombées possibles pour la classe de mathématiques 

Dans ce contexte, nos travaux de recherche (Guillemette, 2017, 2018) suggèrent que la lecture de 
texte historique implique le déploiement d’une empathie envers l’auteur. Cette empathie permet une 
rencontre avec des manières inédites d’être-en-mathématiques (Radford, 2011) et met en évidence 
le caractère situé et culturel de l’activité mathématique. Cette expérience de l’empathie se veut 
importante dans la mesure où elle pourrait se déployer aussi dans les futures classes des étudiants, 
mais cette fois-ci envers les élèves (Guillemette, 2017, 2018). Dans cette perspective, nous 
souhaitons encourager une lecture diachronique des textes chez les futurs enseignants en amenant 
ceux-ci à ne pas déraciner l’auteur de son contexte mathématique, historique et culturel. L’idée est 
d’amener les étudiants à se dépayser épistémologiquement et culturellement (Barbin, 1997, 2006).  
Ce dépaysement mènerait à une compréhension davantage culturelle des mathématiques en invitant 
à une réflexion historico-anthropologique sur l’activité mathématique et à un repositionnement de la 
discipline comme « activité humaine ». Autrement dit, il s’agirait surtout ici de porter un regard 
critique sur l’aspect social des mathématiques, de mieux comprendre les mécanismes historico-
culturels de leur production et de mieux comprendre que les savoirs mathématiques ne sont pas 
neutres idéologiquement et qu’ils s’insèrent dans une problématique éthique pour laquelle il nous 
faut développer notre sensibilité.  

3.1. Une approche historico-culturelle de la didactique des mathématiques 

Notre approche s’ancre dans une perspective historico culturelle de la didactique des mathématiques 
(Radford, 2011, 2013, Roth & Radford, 2011). Dans cette section, nous tâcherons d’exposer 
succinctement cette approche, tout en explicitant comment elle s’articule avec nos pratiques de 
formation autour de la lecture de texte historique5.  
D’abord, la classe est ici pensée comme le lieu de la rencontre entre le sujet et l’objet de savoir et 
l’objectivation qui permet cette rencontre est un processus éminemment social.  Cela dit, cette 
dimension sociale ne peut être réduite à un marché de la connaissance où le savoir est transmis, 
partagé ou négocié dans une optique pragmatique de satisfaction personnelle, de jeu entre 
adversaires où chacun s’investit dans l’espoir d’obtenir une plus-value, dans le repli de la sphère 
privée. A contrario, la socialité du processus d’apprentissage signifie la formation et la 
transformation de la conscience, qui est justement (con)science, c’est-à-dire « savoir en commun » 
ou « savoir-avec-d’autres » (Radford, 2011, p. 12). On s’éloigne ici de la conception d’un sujet 
autorégulé et autoéquilibrant, dont la perméabilité se règle aux détours de logiques internes, et à 
travers laquelle le sujet serait doté des capacités de réfléchir à l’instar d’un scientifique ou d’un 
enquêteur méticuleux. La sociabilité des élèves est ici pensée autrement.  

                                                
5 Pour un exposé plus élaboré sur l’approche historico-culturelle et comment celle-ci permet penser le rôle et 

le potentiel de l’histoire des mathématiques dans l’enseignement-apprentissage des mathématiques, voir 
Guillemette, 2015. 
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À travers la thématique de l’altérité développée par Bakhtine et Levinas, notre point de vue insiste 
sur le fait qu’une relation proprement éthique à l’autre, ainsi que l’acceptation d’une véritable 
responsabilité personnelle, impliquent la présence d’une conscience aimante et l’absence d’un 
regard réifiant et intéressé. La contemplation abstraite et à distance du monde supplante notre 
participation active et incarnée au monde sous un horizon commun de valeur et de sens. Arraché au 
contexte interactif qui met en relation le Moi, l’Autre et le Monde, le sujet succombe au solipsisme. 
Dans cette mouvance, comme le dit Bakhtine, il « perd pied, devient vide, arrogant, dégénère et 
meurt » (Bakhtine, 1978/1997, p. 40). Ainsi, un élève qui est capable d’utiliser les outils 
mathématiques pour résoudre les problèmes proposés, dans la classe ou ailleurs, sans comprendre 
ou s’intéresser aux solutions des autres ou aider ceux-ci à comprendre la sienne, n’est pas à mi-
chemin de ce qu’on peut appeler réussite de l’apprentissage (Radford, 2011).  
C’est pourquoi nous nous écartons d’une conception instrumentale de la classe de mathématiques 
empruntée au mouvement d’efficacité industrielle et d’une conception bancaire du savoir (voir 
Freire, 1974). L’activité de classe comme forme de vie ne peut donc pas être perçue comme un 
contrôle de variables dans l’optique d’une optimisation de ressources cognitives et matérielles. 
Cette perspective offre plutôt « des manières d’être et de connaitre selon la façon dont les élèves 
s’engagent en groupe dans leur quête du savoir culturel visé » (Radford, 2011, p. 15). 
Inspirée par la psychologie sociale vigotskienne, l’approche historico-culturelle accorde une place 
importante aux artefacts culturels (objets, instruments, productions littéraires et scientifiques, etc.) 
et à l’interaction sociale dans l’enseignement-apprentissage. Elle souligne que la classe de 
mathématiques ne peut être perçue comme un espace neutre et fermé, car les modes d’activité 
(objectifs, actions, opérations) qui y prennent place sont médiatisés par les objets, l’histoire et la 
culture. En effet, cette approche insiste sur le fait que l’activité mathématique est imprégnée de 
valeurs scientifiques, esthétiques et éthiques dont la mise au jour est consubstantielle de 
l’apprentissage même (Radford, 2011, 2018). L’apprentissage des mathématiques est ainsi compris 
comme un processus social de prise de conscience graduelle d’un savoir historico-culturellement 
médiatisé à travers lequel la conscience des individus est formée et transformée.  
En clair, notre point de vue postule et théorise l’idée qu’apprendre les mathématiques ne se résume 
pas à simplement résoudre des problèmes, ni à maitriser un langage formel, mais que cela implique 
immanquablement la reconnaissance, avec les apprenants, des dimensions historiques, culturelles, 
sociales et éthiques de l’activité mathématique. 

3.3. Objectifs de formation et retombées pour la classe de mathématiques 

Notre perspective met ainsi en évidence que le sens particulier attribué aux objets mathématiques 
est circonscrit aux limites de notre propre expérience. Cette limite ne peut être franchie que par la 
rencontre avec une forme étrangère de compréhension, car « le sens ne s’approfondit véritablement 
que par la rencontre et le contact avec un autre sens, une culture étrangère. Il s’engage alors une 
forme de dialogue qui surmonte la fermeture et la partialité » (Bakhtine, 1986, cité dans Radford et 
al., 2007, p. 108, traduction libre). Dans cette perspective, l’histoire des mathématiques se veut un 
endroit où il est possible de surmonter la particularité de notre propre compréhension des objets 
mathématiques limitée à nos expériences personnelles. Elle « fournit les instruments de dialogues 
avec d’autres compréhensions […] avec celles de ceux qui nous ont précédés » (Radford et al., 
2007, p. 109, traduction libre). L’histoire apparait ici comme la toile de fond ou le lieu rendant 
possibles l’introspection, la confrontation et la réflexion critique autour de ses propres conceptions 
et connaissances. Or, notons que le regard est ici porté non pas sur un individu rencontrant des 
possibilités d’émancipation personnelles, dans un mouvement plus ou moins appuyé 
d’autosuffisance et d’autoréférence, mais vers la possibilité pour les apprenants de découvrir de 
nouvelles manières d’être-en-mathématiques, d’ouvrir, avec les autres, l’espace des possibles de 
l’activité mathématique. En effet, la classe de mathématique est ici perçue comme un espace 
communautaire, politique et éthique, ouvert à la nouveauté et à la subversion (Radford, 2006, 2008, 
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2011).  
Plus spécifiquement, quant à notre démarche de formation, nous croyons que la rencontre avec 
l’histoire des mathématiques, telle que nous le proposons, peut offrir des expériences particulières 
de l’altérité en mathématique aux futurs enseignants. En effet, les manières de penser et d’agir en 
mathématiques se multiplient au contact de l’histoire des mathématiques. Ces éléments qui 
divergent de la culture ambiante invitent à l’introspection et à la prise de conscience de ses ancrages 
épistémologiques et historiques. 
Ainsi, l’objectif n’est donc pas de fournir aux futurs enseignants des outils didactiques ou 
pédagogiques concernant la dimension historique et culturelle des mathématiques, outils qui 
seraient réfléchis et préparés dans l’optique d’une éventuelle « transposition » en classe du 
secondaire. Nous serions intéressés de savoir comment les enseignants reprennent certains éléments 
d’histoire pour leur pratique, mais nos activités de formation ne vont aucunement dans ce sens. 
Notre objectif est plutôt de mettre en évidence le caractère situé de l’activité mathématique et d’en 
révéler les dimensions culturelles, sociales, esthétiques et éthiques. Pour ce faire, il nous apparait 
crucial de faire vivre une expérience de l’altérité aux étudiants et de les amener à déployer une 
empathie envers les mathématiciens des différentes époques. À ce titre, nos analyses (Guillemette, 
2017, 2018) suggèrent que cette empathie est importante puisqu’elle est susceptible de se déployer 
aussi dans les futures classes des étudiants, mais cette fois-ci envers les élèves. Ici se trouvent les 
retombées envisagées pour la classe. Enfin, il est possible de croire que cette mise en évidence des 
dimensions historiques, culturelles, sociales, esthétiques et éthiques des mathématiques dans le 
cadre de cette formation transparaitra dans les manières d’être de ces futurs enseignants. Elle pourra 
possiblement transparaitre, de manière implicite, à travers le choix et l’élaboration de situation 
d’apprentissage pour leurs élèves, à travers les manières de présenter les mathématiques en tant que 
discipline scientifique ou à travers des gestes ou des remarques qui relèvent l’historicité ou le 
caractère situé de l’activité mathématique. 
Quant à notre démarche, les participants du groupe de travail ont mis en évidence son aspect 
subversif. Il a été souligné et discuté que l’histoire peut être une source, comme nous le proposons, 
d’émancipation, mais aussi d’aliénation. C’est-à-dire qu’une certaine manière de faire de l’histoire 
peut contribuer à la cristallisation d’images paternalistes, à l’établissement de figures dominantes, 
pouvant stigmatiser l’imaginaire des apprenants à plusieurs égards. Notre démarche cherche à 
renverser une telle perspective non pas en présentant les visages classiques de l’histoire dans leur 
toute-puissance, mais dans leur aspect fragile et débutant. 

4. Difficultés et perspectives de recherche 

L’idée est donc d’amener les futurs enseignants à faire l’expérience de l’altérité à travers l’histoire 
pour mieux mettre en évidence le caractère situé de l’activité mathématique. Pour ce faire, nous 
encourageons une lecture diachronique des textes historiques avec les étudiants en cherchant à ne 
pas déraciner l’auteur de son contexte mathématique, historique et culturel.  
Ailleurs, nous avons souligné et décrit les difficultés d’une telle entreprise (Guillemette, 2016). 
Concrètement, les futurs enseignants ont une tendance forte à déployer une lecture synchronique et 
semblent avoir naturellement propension à traduire et à restituer les propos de l’auteur en langage 
moderne, et celui-ci est difficilement considéré dans son contexte. Son style ou ses particularités 
sont peu remarqués et discutés. Les mathématiciens se voient alors dépossédés de leur singularité, 
ils se trouvent très souvent traduits, résumés et réifiés. En somme, nous remarquons une certaine 
« violence » de la synchronisation envers l’auteur (Guillemette, 2017, 2018). 
Nous remarquons aussi l’aspect paradoxal de notre démarche. D’une part, il nous semble nécessaire 
de choisir des textes qui puissent être suffisamment éloignés des perspectives et des manières de 
faire modernes pour que puisse se déployer cette empathie envers les auteurs, pour qu’il y ait une 
certaine expérience de l’altérité en mathématiques. D’autre part, il faut tout autant que les textes 
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soient accessibles, c’est-à-dire pas entièrement étrangers à la culture actuelle, ou, du moins, que la 
culture mathématique des étudiants soit en mesure de décoder et de fournir des interprétations 
satisfaisantes pour faire sens d’une démarche d’un point de vue mathématique. C’est pourquoi le 
travail associé au choix des textes nous apparait crucial dans un tel contexte. 
Mais qu’en est-il véritablement de ce dépaysement ? Il est présenté ici comme associé à une lecture 
synchronique des textes historiques, comment faut-il l’entendre ? Il semble que le texte doit être 
choisi pour son accessibilité, mais en même temps pour son étrangeté, dans le sens où il est 
susceptible de dépayser. Il nous semble ici impossible d’échapper à la dialectique entre le passé et le 
présent, entre le Même et l’Autre. Henri-Irénée Marrou6 écrit à ce sujet que « l’histoire est le 
résultat de l’effort, en un sens créateur, par lequel l’historien établit ce rapport entre le passé qu’il 
évoque et le présent qui est le sien » (1954, p. 55). Il s’agirait donc d’établir un rapport, un pont, un 
dialogue entre des manières de faire et d’être en mathématiques. Nous retrouvons ici, au fond, la 
grande question de l’herméneutique. 
Mais ce paradoxe et ces difficultés ne sont-ils qu’apparents ? Notre perspective saussurienne nous 
incite à encourager une lecture dite « diachronique », mais est-il possible de penser autrement les 
difficultés des étudiants à maintenir un rapport empathique avec les auteurs ? Nous avons développé 
ailleurs une perspective dialogique bakhtinienne sur l’histoire des mathématiques dans 
l’enseignement-apprentissage des mathématiques (Guillemette, sous presse). Cette approche est 
prometteuse, mais reste maintenant à mieux comprendre les difficultés des futurs enseignants à 
travers ce prisme complexe de la critique dialogique, à travers lequel les notions de synchronie et de 
diachronie, issues des approches formelles de la linguistique, deviennent ineptes. Enfin, dans la 
pratique, demeure l’objectif crucial de penser, avec les futurs enseignants de mathématiques, 
l’histoire et l’épistémologie de leur discipline. 
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Abstract. Internet memes are hilarious virtual objects widely created and shared by 
young people in social media, with the purpose of gaining social endorsement by 
showing wittiness. Mathematical Internet memes are a mathematically themed 
variation of memes that stemmed spontaneously on the Internet. In this study we test 
these as means to engage students, connecting school mathematics to young people 
everyday culture. We present here a teaching experiment carried out in a 10th-grade 
class group, who created mathematical memes on a given subject and reacted to 
similarly-themed memes produced by the authors. We describe this exchange as an 
example of boundary crossing, involving two communities – students and teachers - 
that fruitfully traded knowledge across the increasingly permeable boundary between 
young people popular culture and institutional scholastic culture. 

Résumé. Les memes d’Internet sont des objets virtuels hilarants largement créés et 
partagés par les jeunes dans les médias sociaux, dans le but d’obtenir un soutien social 
en montrant de l’esprit. Les memes mathématiques d’Internet sont une variante 
mathématique de memes issus spontanément dans l'Internet. Dans cette étude, nous les 
testons comme moyen d'impliquer les étudiants, en reliant les mathématiques scolaires 
à la culture quotidienne des jeunes. Nous présentons ici une expérience pédagogique 
réalisée dans un groupe d'élèves de 10e année, qui a créé des memes mathématiques 
sur un sujet donné et réagi à des memes sur un sujet pareil produits par les auteurs. 
Nous décrivons cet échange comme un exemple de boundary crossing, impliquant 
deux communautés - des étudiants et des enseignants - qui ont échangé des 
connaissances de manière fructueuse à travers la frontière de plus en plus perméable 
entre la culture populaire des jeunes et la culture scolaire institutionnelle. 

Keywords: Internet memes; popular culture; virtual artefact; boundary object; 
boundary crossing 

Introduction 
Successful connections are established when the exchange takes place in both directions. Thus, to 
build effective links between school and real life, moving mathematics out of school and plunging it 
into reality (as in real-world problems), is only half of the answer. To search for the bond in the 
opposite direction, we think that a first step is taken by looking into what young people 
acknowledge as their real world. We may end up surprised realising that a significant part of teens 
“real life” is, in fact, virtual. 

According to two recent surveys on American teens’ familiarity and experiences with technology 
and social media, conducted in the Spring and Autumn of 2018 by the Pew Research Center, “fully 
95% of teens have access to a smartphone, and 45% say they are online 'almost constantly” (Figure 
1a) and “majorities of teens say social media helps peers talk to a diverse group of people, support 
causes” (Figure 1b). Interviewed teens (ages 13-17) declared that social media had a positive impact 
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on their lives “because a lot of things created or made can spread joy.” (boy, age 17), “[social 
media] allow us to communicate freely and see what everyone else is doing. [It] gives us a voice 
that can reach many people.” (boy, age 15) and “it has given many kids my age an outlet to express 
their opinions and emotions, and connect with people who feel the same way.” (girl, age 15). (Pew 
Research Centre, Spring 2018 Survey)  

   
Figure 1a 1b: Pew Research Center findings about teens social media use. 

Our aim is to show that the sought-after everyday life to school life connection can be initiated by 
taking something representative of young people’s digital habitat and plunging it into the school 
environment. With their 100 million web occurrences (source: Instagram, Sep 2019), Internet 
memes could be the right digital artefact to establish this connection. 

Memes are humorous virtual objects, widely created and shared by young people in social media, 
with the purpose of showing wittiness to gain social endorsement. According to Shifman (2014, 
p.15), memes “reflect deep social and cultural structures” and “epitomize the very essence of the so-
called Web 2.0 era”. What makes us think they might be our missing link is that, besides being 
funny and relatable, they have already been spontaneously used to share mathematics knowledge. In 
fact, social media abounds with mathematically themed groups acting as communities of practice, 
where knowledge is shared in a process of collective learning (Wenger, 1998). 
In Figure 2a we see an example of a mathematical meme shared within the Italian Facebook Group 
“L’Agorà del Superuovo”, paired with the explanation of its mathematical content made by the 
author himself (2b) and a mathematically improved version suggested by another user (2c).  
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Figure 2a 2b 2c: Mathematics knowledge sharing on social media. 

Meanings of Internet Memes 

Like jazz variations of classic standards, memes change and evolve in the hands of network users, 
who personalize and reinterpret them to create humorous snippets, while preserving their 
recognisability. 
They are densely layered objects: to unpack their message, in a previous study we have identified a 
triple-s construct of the partial meanings necessary to grasp the full meaning of a meme (Bini & 
Robutti, 2019). 
 

     
Figure 3a 3b 3c: Partial meanings of internet memes. 

1. The first partial meaning is structural, and lies in its being a meme, namely to have a specific 
and shared structure and graphics (font, colour, text position, Figure 3a). 

2. The second partial meaning is social, and lies in the shared conventions of viral images, 
compositional setups and syntaxes. (Figure 3b, in How to use memes from the website 
9gag.com]). 

3. The third partial meaning is specialised, and lies in images, symbols or text referring to a 
specific topicin our case mathematical, to be framed within a “sphere of practice”, adhering to a 
common set of rules, where “mathematical meanings are constructed” (Kilpatrick et al., 2005, 
p.10). [Figure 3c, from the website www.quickmeme.com]. 

Although in an informal, pop-culture based way, creating a meme on a specific topic implies 
finding the right match between humour and subject knowledge. For this reason, we believe that 
memes have some interesting educational potential, that remains almost unexplored to the present 
day. In fact, besides our previous works (Bini & Robutti, 2019), only a limited number of studies 
about memes can be found in general education research (Knobel & Lankshear, 2007, Romero & 
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Bobkina, 2017, Wells, 2018) and in mathematics education research (Benoit, 2018). 

Theoretical Framework 
Making connections it's all about crossing boundaries, therefore we framed our study within the 
theoretical frameworks of boundary objects (Star & Griesemer, 1989, Star, 2010) and boundary 
crossing (Akkerman and Bakker, 2011). We interpret mathematical memes as boundary objects at 
the same time “both plastic enough to adapt to local needs [...], yet robust enough to maintain a 
common identity across sites” (Star & Griesemer, 1989, p. 393). They are “artefacts doing the 
crossing by fulfilling a bridging function” between social media and school mathematics, whose 
“intersections of cultural practices open up third spaces that allow negotiation of meaning and 
hybridity” that “carry potential for learning” (Akkerman & Bakker, 2011, pp.133-135). Akkerman 
and Bakker identified four learning mechanisms activated by interacting with boundary objects: 
identification, coordination, reflection, and transformation. 
Following a recent study applying the boundary crossing framework in mathematics education, we 
focused on the learning mechanism of transformation, the one that “more than the other learning 
mechanisms, [...] leads to profound changes in practices” (Robutti et al, expected publication date 
November 2019, p.3). In particular, we looked for some of the steps Akkerman and Bakker 
unfolded transformation into: confrontation (taking place when different communities, encountering 
at the boundary, compare their practices on the boundary object), hybridization, (when a new hybrid 
object emerges from the involved actors’ collaboration), and crystallization, (when the new object 
stabilizes as part of the counterparts’ acknowledged practices). 
The research questions we address in this work can be summarized as follows:  
• RQ1 Which characterizations identify a boundary object in this context?  
• RQ2 Which learning mechanisms emerges from our observations?  
• RQ3 How can school mathematics take into account the culture developed by young people in 

their everyday lives? 

Methodology 

The example we present was collected during a teaching experiment conducted with a 10th-grade 
class group, the first author was present and collaborating with the teacher throughout the activity. 
After completing the topic of linear systems, students in pairs created memes and recorded 
connected explanatory videos on that theme in a 3h school-based activity aimed at reviewing and 
systematizing knowledge on the subject. In the following 2h class, they discussed their memes and 
reacted to similarly themed ones produced by the first author, in a memetic variation of Arzarello’s 
semiotic game (Arzarello et al., 2009). 
Collected data include memes and videos made by the students, videotapes of the creative processes 
of two selected couples, memes created by the authors, videotaping of the following discussion, and 
entry and feedback questionnaires. The chosen example is taken from the second part of the 
experiment (the class discussion), where we think that the interaction between the students’ and 
teachers’ communities is more evident. 

Data and discussion 
In the passage analysed in Table 1, the whole group is involved in a collective discussion, 
orchestrated by the teacher (indicated with T in the excerpt). The discussion focused on the meme in 
Figure 4, created by the first author (indicated with R in the excerpt). 

Using the previously described triple-s construct, we identify the meme partial meanings as follows: 

• Structural meaning: image macro consisting of an image with superimposed top and bottom text 
in the typical white Impact font 
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• Social meaning: the Kermit drinking tea image is conventionally used to make fun at awkward 
situations [source: Know Your Meme https://knowyourmeme.com ] 

• Specialized meaning: modelling phone price plans as linear equations, using linear systems as 
tools for comparing plans  

The topic for this meme was chosen among those that were not touched by students’ in their meme 
creation activity but was considered worthy of recalling by both researcher and teacher.  

  
Figure 4a 4b: The meme discussed in Table 1 and a close-up of the inserted cartesian diagram  

In the following table we illustrate the connection between excerpts from the group discussion, 
partial meanings of the meme and Akkerman and Bakker boundary learning mechanisms. All 
quotations refer to Akkerman and Bakker cited 2011 study on Boundary crossing and boundary 
objects. 

Table 1. Classgroup discussion. 

Utterings Remarks 

S1 It's one of those that did not make me laugh 
T Why didn’t it make you laugh? 
S1 I do not understand the connection between the image and the 
meme 
T What does the image tell us? The image is the one you have 
chosen too 
S1 Oh yes but my meme was more beautiful [laughter] 
T What does the image tell us? 
S1 It conveys serenity, but I do not understand why: what does it 
have to do with the telephone operator? 
T Maybe it is not the correct image 
S2 Maybe it's not really the correct image related to what it wants 
to express 
R Maybe 

The structural meaning is 
naturally acknowledged, the 
discussion starts on the social 
meaning, the robust element 
that is crossing the boundary. 
 
Confrontation as “a disruption 
in the current flow of work” (p. 
147). 

S3 Yes, it is the correct image […] because phone rates are 
equations, if you put them on GeoGebra, you can find them 
immediately when one is cheaper than the other and it's easy and 
you do not have to lose time thinking 
S4 And so it's easy 
T And when does one become cheaper than the other? 
S3 Before the intersection the blue is cheaper and after the other 
is cheaper 
S5 We also did some exercises 
R Do you remember having solved similar problems? [all 

The focus shifts to the 
specialized meaning, the 
adapted element: students look 
for it in connection with the 
social meaning   
 
Hybridization: “ingredients 
from different contexts are 
combined into something new” 
(p. 148) 
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students nod] […] 
T Perhaps you do not see my satisfied expression… how did we 
solve this? 
S5 We draw the lines and then we found that when one line was 
below the other is cheaper than when it was above 

We interpret this meme as an example of a boundary object between the communities of students 
and teachers, initiating the dialogic learning process analysed in Table 1. 
We think that is also worth pointing out that in the opening confrontation episode about the social 
meaning, only two students are in dialogue with the teacher and the researcher. Once the 
hybridization takes over and the social and specialized meanings act synergically, students who had 
remained silent up to that moment intervene with appropriate mathematical arguments, and finally 
the whole class group acknowledges the mathematical fact that was the primary goal. 

Looking at the whole process, we see how, through Akkerman and Bakker’s dialogic steps, the 
different partial meanings complement each other, generating the full meaning that finalizes the 
boundary crossing and enthuses learning. Sometime after this teaching experiment, we received the 
following message from the teacher: ‘Today we solved a physics problem about uniformly 
accelerated motion and we ended up with a system... when I asked if we were on the right path, the 
answer was: sure "two equations, two unknowns", mimicking the meme...’. This suggests that a sort 
of crystallization as “means of developing new routines or procedures that embody what has been 
created or learned” (p. 148) has taken place within the two communities. 

Conclusion 
We think that this example provides important insights into the potentialities of memes as new 
learning objects, aimed at enriching the teaching and learning of mathematics taking cultural 
aspects into account. Incorporating memes into didactic practice requires “a shift in our thinking 
about education” to embrace a “new culture of learning [that] allows us to recognize, harness, and 
institutionalize” these unconventional resources (Thomas & Seely Brown, 2011, p. 7). We believe 
this is an important issue for future research, and that memes might be powerful means to create 
hybrid learning spaces at the boundary between school mathematics and young people’s everyday 
lives. 
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Abstract. Mathematical modeling is a high-leverage topic that invites students to analyze 
real-world situations using a cyclical process emphasizing sense-making, assumption-
building, formulation, analysis, and generalization. While, mathematical modeling has a 
well-established research base in secondary and undergraduate education there is growing 
research showing that mathematical modeling can be effectively done with elementary grade 
students. Furthermore, research related to culturally responsive mathematics education has 
shown that teachers can design lessons that build on children’s multiple mathematical 
knowledge bases including their mathematical thinking, lived experiences, and cultural funds 
of knowledge to help students understand how mathematics matters and is meaningful. 
Through qualitative analysis of two video-taped elementary mathematical modeling lessons, 
we investigate two main research questions at the intersection of mathematical modeling and 
culturally responsive mathematics teaching in the elementary grades: 1) How do students 
draw upon their multiple mathematical knowledge bases as they engage in the mathematical 
modeling process? and 2) How do teachers support these connections as students engage in 
modeling activities? Two findings emerge from our analysis: (a) in both lessons, students 
drew upon understandings and experiences, from family and community to make sense of 
task situation and for their final model; and (b) teachers played a pivotal role in connecting 
children’s multiple mathematical funds of knowledge with unique features of modeling such 
as assumption building which in turn supported students in creating and communicating 
about their model. Implications for research and practice are discussed.  
 
Résumé: La modélisation mathématique est un sujet à fort impact qui invite les étudiants à 
analyser des situations du monde réel en utilisant un processus cyclique mettant l'accent sur 
la création de sens, la construction d'hypothèses, la formulation, l'analyse et la généralisation. 
Si la modélisation mathématique dispose d'une base de recherche bien établie dans 
l'enseignement secondaire et universitaire de premier cycle, des recherches de plus en plus 
nombreuses montrent que la modélisation mathématique peut être réalisée efficacement avec 
des élèves du primaire. En outre, les recherches relatives à l'enseignement des 
mathématiques adapté à la culture ont montré que les enseignants peuvent concevoir des 
leçons qui s'appuient sur les multiples bases de connaissances mathématiques des enfants, y 
compris leur réflexion mathématique, leurs expériences vécues et leurs fonds de 
connaissances culturelles pour aider les élèves à comprendre l'importance et la signification 
des mathématiques. Grâce à une analyse qualitative de deux leçons de modélisation 
mathématique enregistrées sur vidéo au niveau élémentaire, nous étudions deux questions de 
recherche principales à l'intersection de la modélisation mathématique et de l'enseignement 
des mathématiques adapté à la culture dans les classes élémentaires : 1) Comment les élèves 
puisent-ils dans leurs multiples bases de connaissances mathématiques lorsqu'ils s'engagent 
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dans le processus de modélisation mathématique ? et 2) Comment les enseignants 
soutiennent-ils ces liens lorsque les élèves s'engagent dans des activités de modélisation ? 
Deux conclusions ressortent de notre analyse : a) dans les deux leçons, les élèves ont fait 
appel à des connaissances et à des expériences, issues de la famille et de la communauté, 
pour donner un sens à la situation proposée et pour leur modèle final ; et b) les enseignants 
ont joué un rôle essentiel en reliant les multiples fonds de connaissances mathématiques des 
enfants aux caractéristiques de la modélisation telles que la construction d'hypothèses qui, à 
leur tour, ont aidé les élèves à créer et à communiquer sur leur modèle. Les implications pour 
la recherche et la pratique sont discutées. 

 
 
Journal Identifiers 
elementary education, mathematical modeling, children’s mathematical thinking, cultural funds of 
knowledge 
 
 
1.  Introduction 
Mathematical modeling is a high-leverage topic that invites students to consider real-world 
contexts, as well as real-world solutions (Aguirre et al, 2019). Students engage in a cyclical process 
of: (a) analyzing situations; (b) constructing models that represent the situation, based on 
information and assumptions; (c) using models to perform operations and reason about results; (d) 
validating or revising models; and (e) reporting conclusions (Anhalt, Cortez & Been Bennett, 2018; 
CCSSM, 2010; Lesh & Doerr, 2003). Unlike typical textbook problems that are often closed using 
contrived contexts and marked by a single solution, mathematical modeling tasks are open with the 
student identifying quantities and their relationships that may be grounded in their lived experiences 
and reflect multiple and equally valid solutions to the problem (Anhalt, 2014; Greer, 1997; 
Verschaffel, De Corte & Borghart, 1997).  
 
Although mathematical modeling has a well-established research base in secondary and 
undergraduate education (Doerr & Tripp, 1999; Gainsburg, 2006), there is growing research 
showing that mathematical modeling can be done with elementary grade students (GAIMME, 
2016), including students with limited prior experience with modeling (Chan, 2009; Carlson, 
Wickstrom, Burroughs & Fulton, 2018; English, 2006; Suh, Matson, Seshaiyar, 2017), as well as 
students from a diverse range of mathematical and cultural backgrounds (Turner, Gutiérrez, Simic-
Muller & Díez-Palomar, 2009).  

2.  Related Research 
This analysis is informed by two areas of research: Culturally responsive approaches to teaching 
mathematics and mathematical modeling. First, research suggests that culturally responsive, 
community-based approaches to teaching mathematics have added benefits, particularly for students 
from underrepresented groups (Aguirre & Zavala, 2013; Civil, 2007; Ladson-Billings, 2009; Lipka 
et al., 2005; Turner et al., 2012). Grounding mathematics in meaningful contexts that connect to 
students’ experiences can enhance student engagement and learning, and encourage students to 
draw upon situational knowledge and real-world considerations. Research has shown that teachers 
can design tasks that build on children’s mathematical thinking and their cultural funds of 
knowledge or what can be called children’s multiple mathematical knowledge bases (MMKB) 
(Aguirre et al, 2013; Turner et al, 2014; Turner et al, 2012). Moreover, these connections help 
students understand how mathematics matters in personal and socially meaningful contexts (Anhalt, 
Cortez & Smith, 2017). We build on this prior research to investigate culturally responsive 
approaches that support mathematical modeling with elementary students.  

 
Second, there is a robust research base in mathematical modeling at the secondary and 
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undergraduate level (Doerr & Tripp, 1999; Gainsburg, 2006). Less is known about how children 
experience mathematical modeling in elementary classrooms. This may be due to under-emphasis 
in elementary teacher preparation and professional development or limited availability of rich 
modeling tasks in elementary mathematics curricula (Burkhardt, 2006; GAIMME report, 2016). 
However, research in early mathematical modeling experiences has shown that mathematical 
modeling is accessible to young children and strengthens quantitative reasoning, critical thinking, 
and student engagement, especially if the task is linked to familiar contexts. For example, in a grade 
3 modeling task about a farmer who grew beans, English & Watters (2006) found that children 
identified specific quantities related to growing conditions and could communicate those ideas in a 
letter to the farmer giving their recommendations to grow crops now and in the future using their 
model. In another example, Suh and colleagues (2016) engaged elementary students in a task about 
planning day-long trip with their families that included considering many factors such as distance, 
time, and budget constraints along with meal and destination information. Notably, the children 
verified their models with family members often resulting in revision and refinement. These are 
important instances that demonstrate positive impacts on children’s learning and engagement with 
mathematical modeling.  

 
In our work, we collaborated with elementary teachers to develop modeling lessons that built on 
children’s MMKB (Turner et al, 2012). In this analysis we focus on two main research questions: 1) 
How do students draw upon their MMKB as they engage in the mathematical modeling process? 2) 
How do teachers support these connections as students engage in modeling activities?   

 
3.   Study Context & Methods 
As part of the broader project, approximately 30 elementary teachers from two different states 
participated in 30-hour summer institutes focused on teaching mathematical modeling in grades 3-5. 
During the institutes, teachers engaged in modeling tasks developed by the research team, explored 
key phases of mathematical modeling, and discussed critical features of meaningful, relevant tasks.  
During the academic year, teachers met on a monthly basis to plan, discuss, and reflect on modeling 
tasks enacted in their classrooms.  
 
In this qualitative analysis we focus on two focal modeling lessons enacted in two classrooms 
within the same public school, one in grade 3 and the other in grade 5. The two classrooms reflect 
the general demographics of the school with 30% Latinx, 19% White, 15% African American, 14% 
two or more races, 9% Asian, 3% Native Hawaiian/Pacific Islander, 1% American Indian/Alaskan 
Native. Both classrooms included students with various backgrounds and confidence levels as 
reported by teachers.    
3.1  Data Sources 
Data sources included video-recorded observations of mathematics lessons, audio-taped teacher 
reflections on lesson enactments during a subsequent teacher study group, student work, and other 
lesson artifacts (e.g., images of board work). The two lessons analyzed in this study ranged in 
length from 1.5 to 2 hours. When video-recording, we followed the teacher to capture instructional 
decisions and moves. Videos were selectively transcribed with a focus on pivotal teacher questions 
and prompts, and examples of students’ thinking and experiences while engaged with the modeling 
task.  
3.2  Data Analysis and Analytical Framework  
Through multiple and iterative cycles of analysis, we developed preliminary categories based on 
themes identified in the literature related to modeling competencies (Maaβ, 2006), connecting to 
students’ experiences and funds of knowledge (Anhalt, Staats, Cortez & Civil, 2018), and 
mathematical thinking including strategies (e.g. decomposition). Through iterative cycles of 
analysis we also developed emerging themes generated from our data. These included: teacher 
moves to elicit and/or connect to students’ experiences (e.g. “I want you to think about your own 
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parents”;” what situations with your family, friends, siblings were you involved”; ways students’ 
experiences/knowledge connected with each phase of the modeling cycle (e.g. “let’s say they are 
only going to work 4 hours”); mathematized statements of experience (e.g. “it depends”), ways that 
connections to students’ experiences supported sense-making (e.g. “so we need to assume number 
of workers”; “did you pay the same amount?”). We engaged in iterative cycles of sorting data under 
these categories and writing analytic memos to identify and refine themes (Miles, Huberman, & 
Saldaña, 2013). To achieve interpretive convergence, multiple researchers developed and reviewed 
the memos. While viewing the data through the lens of the phases of the modeling cycle, we 
generated a narrative compilation (Creswell, 2013) of preliminary findings across the two lessons.  
3.3  Focal Modeling Lessons  
We analyzed two lessons that incorporated mathematical modeling tasks, Cascarones (eggs with 
confetti) implemented in a grade 3 class near the end of the year and Abuelo’s Birthday 
implemented in grade 5 in the beginning of the year, and  Both tasks are considered a “claim task” 
requiring students to investigate the validity of a claim made in the task. See Appendix for text of 
both tasks. 
3.3.1 Cascarones (Eggs with Confetti). This task was generated from a news article (Garcia, 2017) 
about a cultural tradition celebrated around the world during the Christian holiday of Easter creating 
decorative eggs with confetti inside. The article was about a group of people who made eggs for a 
celebration. Organizers claimed they made over 50,000 cascarones in one year.  The task asks the 
children to investigate whether the claim could be true.  
3.3.2  Abuelo’s birthday. This task adapted from Aguirre and Zavala (2013), presented a realistic 
scenario about four grandchildren who want to share the cost of a birthday gift for their grandfather. 
Using information about each grandchild and a dispute about whether one grandchild’s idea to split 
the cost was fair, students evaluate the claim about fairness and are asked to help the grandchildren 
make a good decision by generating a “fair” plan for sharing the costs, and explain how their plan 
could be used in similar situations.  
 
4.  Findings 
There are two main findings from our analysis. First, in both lessons, students drew upon 
understandings and experiences, from family and community to make sense of the task situation 
and for their final model. Second, teachers played a pivotal role in connecting children’s MMKB 
with unique features of modeling such as assumption building to support students in creating and 
communicating about their model.  
 
4.1  Students connect to MMKB to make sense of modeling tasks  
4.1.1  Connections to family work practices in cascarones task. In addition to identifying how 
many workers might be needed for this situation and how many eggs could be produced in a day, 
the Grade 3 teacher (Ms. W) prompted students to think about their own family’s work situation, “I 
want you to think about your own parents… how many days does your family usually work?” This 
simple prompt supported students to offer information about days of week worked, seasonal work, 
and day/night shift work that might lead to constructing an assumption about how many hours each 
person worked to make the cascarones. 

S1: It also depends on how many hours they're going to work. Like if they only work, let's say 
that they're only going to work for like 4 hours. That means they probably are going to get 
like 1000 done. Maybe even 50. Like, it depends on how many hours they work in a day. 

Ms.W: Okay. So we need to know how many days a week, how many hours in the day. Yes. S6 
S1: And will they work at night time. 
S6: So, um, this is one thing for how long is their work week. Cause my dad actually works 

during the summer. So do, like, do they work during the summer? 
Ms. W: Are they only working like seasonally, like right up to right before Easter or something? 

Like a big cram session of making eggs? S3. 
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S3: It also depends on if it has a night shift or day shift. 
Ms.W: Yes it could depend on night shift or day shift. 
S: Or maybe they're working for 24 hours? They don't close? 

What is important to note is that when students make qualified statements such as “it depends” to 
offer additional situations to consider when reasoning about assumptions for their models, these 
statements are grounded in their own family’s experiences and open up the concept of variability. 
For example, when the student states “it depends on how many hours they work in a day” the 
student has already identified an important quantity (x number of hours) that is relevant to the work 
of making cascarones. This statement is also edging toward a unit rate such as hours per day. Other 
students build on this contribution by connecting to specific time shifts or working conditions that 
may also be relevant to how many cascarones get made by the committee.  
4.1.2  Connections to Family Practices of Sharing Costs in Abuelo’s Birthday Task. During the 
launch of the Abuelo’s birthday task, Mr. H began by narrating a personal story about eating out at a 
restaurant with a friend, and determining a fair way to split the cost. 

Mr. H: This happened to me last night actually. I went out to dinner with a friend, and then we 
ordered all this food, and we had to think about how we were going to pay. … Is it fair that 
one person pays for all of it? I make more than my friend, so should I pay for all of it, 
because I make more? 

Students: No! 
Mr. H: She ordered more, so she should pay for all the things that she got, and I pay for my 

things?  [Students call out both Yes! And No!] 
Mr. H: So I want you guys to think, what situations with your family, friends or siblings, have 

you been involved in where you had to share costs for something?  … Can you talk about 
that for a minute?  

Mr. H’s story provided different conditions that may affect what is considered splitting costs fairly. 
He opened up possibilities such as contributing based on income. He invited students to discuss in 
small groups about their experiences sharing costs and issues of fairness. Below is an example of a 
student sharing her story with the whole class about splitting costs with her brother to buy a video 
game console (Xbox©). 

S: We were trying to get an Xbox that we were trying to save up for but he wanted to get a 
separate game and I wanted to get a different game. So our mom told us to figure it out for 
ourselves.  

Mr. H: How did you figure it out then?  
S: He said how about we both buy the Xbox this year and next year or later we will get a game. 

Because our cousins gave us different games to play on the Xbox and that is why we got it. 
So next year we can get new games. 

 Mr. H: Did you put in the same amount for the Xbox? 
 S: It was, the Xbox was like $400 and we’ve been saving up for a little bit.  So he saved up 

$200, and plus [we also needed] tax, so I offered since I had 20 extra dollars I offered to put 
in $220 for the tax. 

The teacher’s invitation to share their family stories elicited opportunities for students to connect to 
their multiple mathematical knowledge bases which surfaced mathematical concepts related to fair 
sharing (division) and family budgetary practices such as splitting costs, saving money, and 
considering sales tax on items. In this case, the student demonstrated ways she and her sibling split 
costs fairly both paying $200, while adding that there was an issue of paying sales tax on the item. 
This student was willing to contribute more money because she had saved $20 extra. Her statements 
show connections to family practices and ways in which she and her brother solved dilemmas when 
faced with a situation of sharing costs. The two stories offered by the teacher and the student 
provide examples based on experiences that could be used to generate assumptions related to the 
upcoming modeling task which was a  scenario involving splitting costs.   
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4.2  Teachers Connecting MMKB with Unique Features of the Modeling Cycle.  
The second finding shows that teachers intentionally elicited students’ MMKB to help children 
identify and refine assumptions throughout the modeling process.  
4.2.1 Cascarones: Opening up spaces for generating assumptions to create a model. In the Grade 
3 Cascarones task, the teacher reviewed with the class that an assumption is “our best guess.”  Ms. 
W then reworded students quick numeric guesses (e.g. about number of workers or eggs made per 
day) to assumption-based statements without specific numbers so that students could reason about 
and quantify these assumptions in their own models.  

S6: We need to assume that there at least has to be, at least has to be probably over 100 people 
Ms. W: 100 workers? 100 people on the committee? So we need to assume the number of 

workers. S6 says at least 100, but I'm just going to say number of workers because some of 
you might have a different number you think we might need. So we need to assume how 
many people on the committee. How many people are working. Good. What else, S15? 

S15: Um, I think it's possible because, um, because they probably make, ah. They probably 
make like, uh, 1000 a day. So I think that you can do that... 

Ms. W: So you're going to assume they're going to make a certain amount a day. So, number of 
eggs made each day. Okay. Again, I'm not going to put a solid number down cause I'm going 
to let you work on that with your group. What else? What other assumptions do we need to 
make? What do we need to know? 

By reframing quick numeric guesses to assumption-based statements (number of workers, number 
of people on the committee, number of eggs), Ms. W opened up a space for making assumptions 
that focused students on the fact that an important quantity would need to be considered when 
creating their model.   
4.2.2  Abuelo’s Birthday: Pressing for clarification of assumptions and decisions in model. In the 
case of Mr. H, he pushed students to justify specific quantities that appeared in their models. The 
justifications helped clarify decisions made that directly affected important quantities. For example, 
in the short exchange below, a team is explaining their model to the whole class. They raise an issue 
presented in the problem that they had to make a decision on:  

S2: And a thing we had to think about is that Alex he made $15-$20. We went by $20 instead 
of $15. 

Mr. H.: Oh. Ok. A lot of people were confused by the $15-$20. Why did you guys pick the 20 
dollars?  

S1: Because it’s easier 
S2/S3/S4/S5: yeah. 
S4: It’s an even number 
S5: Even number 

In this case, the task demanded a decision to be made by presenting a range of weekly income Alex 
makes ($15-$20). When the teacher pressed for why the group decided on $20, they offered a 
mathematical reason. They connected to their previous math knowledge of making friendly or 
easier numbers to operate with. Twenty is “easier” and an “even number.” The mathematical 
justification clarified why the number representing Alex’s income is present in their model. While 
the rationale did not connect to a family experience, it did reflect a mathematical experience or 
strategy students were familiar with and felt helped them create a viable solution (e.g. choosing to 
work with a friendlier or easier number). 

5.  Discussion  
Across the two lessons, we found that students’ explicitly connected to their lived experiences and 
understandings while engaged in the modeling process. Students leveraged their experiences and 
MMKB to make sense of the situation, to identify important quantities and relationships, and to 
make assumptions during the modeling process. We saw evidence of students connecting to their 
family’s budget practices (saving money, paying sales tax), and to relationships and working 
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conditions (working in the summer, day/night shift) when making sense of the mathematical 
modeling tasks. Furthermore, students used conditional statements such as “it depends” to introduce 
other quantitative reasoning paths that might impact important assumptions, quantities, and 
variability (“It depends on how many hours they work in a day.”). Students also connected to 
previous mathematical knowledge to help them create and operate on their model. Students made 
intentional choices about the accessibility of numbers (e.g. easier numbers, even numbers) they 
decided to use in their model. This finding demonstrates that a child’s MMKB is an important 
resource that can be used to help them engage the modeling cycle. 
 
In addition, we found that teachers were pivotal in supporting students to connect to their MMKB, 
particularly at strategic times during the modeling process. Both teachers invited students to 
consider their own family experiences when introducing the modeling task. For example, in the 
Cascarones task, instead of taking all quantities students offered (many connected to their family’s 
working experiences) or telling students their numeric guesses were right or wrong, Ms. W affirmed 
their numerical contributions while recasting their statements as important quantities they need to 
assume while solving the task (e.g. “we need to assume the number of workers”; “ you’re going to 
assume they're going to make a certain amount a day”). This recasting into assumption-based 
language connects to a unique feature of mathematical modeling (assumption-building) that helps 
students understand that their solutions (or models) may be different depending on the decisions 
they make. In the Abuelo’s Birthday task, Mr. H also offered support in helping students make 
important decisions that might impact their models. His own scenario of sharing costs for a meal 
provided different possible factors for what fairness might look like in this situation. He also created 
space for students to voice their own family stories about similar sharing situations. Then during the 
discussion he pushed students to clarify their decisions. Through this clarification, students revealed 
aspects of their MMKB impacting specific decisions that were reflected in their models.  
 
Students’ reliance on their own experiences and sense making highlights the potential of relevant 
mathematical modeling lessons to support students’ empowerment as mathematical learners, as well 
as their real-world reasoning (Bahmaei, 2011). We also saw evidence of students and teachers 
connecting to children’s lived experiences as part of recognizing and making explicit assumptions – 
a key component to mathematical modeling thinking (Anhalt, Cortez, & Aguirre, in preparation). 
Perhaps the salience of student experiences reflected the relevancy of the tasks. A well-chosen 
context supports students in developing “informal, highly context-specific models and solving 
strategies,” (Doorman & Gravemeijer, 2009). Consistent with other research that has noted the 
positive impact of honoring students’ ideas and cultural funds of knowledge (Ladson-Billings, 
2009; Civil 2007), we found that students responded to teachers’ invitations with interest, and that 
these discussions provided opportunities for students to consider and respond to the perspectives of 
others.  

6.  Implications and Conclusion 
Our findings have important implications for mathematics modeling instruction and research. Given 
the salience of children’s MMKB in the modeling process, teachers should explicitly elicit students’ 
experiences and perspectives, and position these experiences as resources to support meaningful 
engagement in mathematical modeling. A detailed analysis of how specific teacher moves support 
connections to students’ experiences during modeling lessons would be a productive focus for 
future research. 
 
Furthermore, we anticipate that engaging in mathematical modeling may improve student success 
with problem solving more generally, both in classroom contexts and on standardized measures. 
That is, as students develop the quantitative reasoning skills that engaging with mathematical 
modeling requires, these skills may translate to engaging more effectively with other problem-
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solving tasks. To this end, we are currently examining project made and standardized assessments to 
ascertain whether and the extent to which mathematical modeling supports more general 
understandings and competencies related to problem solving and quantitative reasoning.  
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Appendix 
ABUELO’S BIRTHDAY 
It is Señor Aguirre’s 70th Birthday.  Four of his grandchildren want to buy him a gift. They found a 
photo printer on sale for $119.99. They want to buy him the printer to print family photos. 
● Alex, a 9th grader, earns between $15 and $20 each week from babysitting jobs. 
● Sam, a 6th grader, earns $10 each week taking care of a neighbor’s pets. 
● Elena, a 4th grader, earns about $5 each week doing odd jobs for an aunt. 
● Jaden, a 1st grader, has no weekly job but has saved $8 in her piggy bank 
One of the grandchildren says that they should split the cost of the printer among them and each pay 
the same amount. Another grandchild says that it is not fair and they should each pay different 
amounts. Help the children make a plan to share costs in a fair way to buy the gift. Your plan should 
work in other situations where family members want to share costs fairly. 
(Adapted from Aguirre and Zavala, 2013) 
 
CASCARONES 
The members of La Fiesta committee say they can make over 50,000 Cascarones (eggs with 
confetti) in one year. Is this possible? 
What do you need to know? 
What assumptions do you need to make? 
(Adapted from Garcia, 2017) 
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Abstract. Aiming to make mathematics meaningful for young Roma students in a Greek 
school (located in the outskirts of Athens) we are developing an alternative curriculum in the 
framework of a Ph.D dissertation. In this paper one of these activities is presented. It 
concerns an authentic situation of students’ community of origin in which Roma students 
were really engaged to respond to a problem that that they face very often. Drawing on this 
problem, the researcher created for the students the opportunity to deal with the six 
mathematical activities (Bishop, 1988), since these are culturally eimbedded and  as such 
come from meaningful situations. 
 
Abstrait. Dans le but de donner un sens aux mathématiques pour les jeunes étudiants roms 
dans une école grecque (située dans la banlieue d’Athènes), nous développons un 
programme alternatif dans le cadre d’une thèse de doctorat. Dans cet article, une de ces 
activités est présentée. Il s’agit d’une situation authentique de la communauté d’origine des 
étudiants, dans laquelle les étudiants roms étaient réellement engagés pour répondre à un 
problème qu’ils rencontraient très souvent. S'appuyant sur ce problème, le chercheur a créé 
pour les étudiants l'opportunité de traiter les six activités mathématiques (Bishop, 1988), car 
celles-ci sont intrinsèquement culturelles et proviennent donc de situations significatives. 

 
97A40 

 
Introduction 
The dichotomy between “every day” and “school” mathematics has been considered as problematic 
(Appelbaum, 1995; Moschkovich, 2007). Some scholars (Gutiérrez, 2002; Gutstein, 2006) suggest 
alternative curricula that are developing based on students’ funds of knowledge challenging this 
dichotomy. Instead of focusing on what students do not know it is suggested to build on what 
students know. Namely, the interest is turned to take advantage of the knowledge that learners bring 
with them to school from their home and community environments (Civil, 2007; Gorgorió & 
Planas, 2001; D’Ambrosio, 2006; Howley et al., 2013).  
Theories of funds of knowledge (González et al., 2005) refer to the knowledge and experiences that 
exist in everyday contexts, and that could be extended, and built upon in schools and other 
educational settings. This perspective dictates that teachers, curriculum developers, and researchers 
engage in collaborative action research in multicultural contexts if they are to adequately know 
about and eventually work with the funds of knowledge that learners bring to educational 
encounters (Appelbaum & Stathopoulou, 2015; Diéz-Palomar, 2012).  
In this paper, aligned with the above perspective we discuss the experience of inserting a 
community problem— in students’ neighbourhood—that was worth exploiting for discussing 
mathematics ideas. We present the design and the implementation of this project firstly, and then we 
discuss our results in dialogue with the relevant literacy. 



“Quaderni	di	Ricerca	in	Didattica	(Mathematics)”,	Numero speciale n. 7, 2020	
G.R.I.M.	(Departimento	di	Matematica	e	Informatica,	University	of	Palermo,	Italy)	

	

 474 

Methodological issues 

The conceptual framework of the research is that of qualitative research. Action research was 
exploited in several cycles -here it is presented just one- depicted in designing, reflecting, 
redesigning etc. while ethnographical techniques were used for selecting the pragmatological 
material. The objective of the research was to explore how useful could be the use of an authentic 
activity for mathematics learning for the Roma students. The main research question examines if it 
is possible, drawing on an authentic situation and incorporating all the six mathematics activities, to 
positively affect Roma students’ mathematics learning. The research took place during late February 
2019 in the 23rd primary school of Acharnai (Acharnai is a region nineteen kilometres far from the 
centre of Athens, the capital of Greece). It was realised with a group of ten 2nd grade Roma students 
 
Research design and implementation 
According to the official curriculum, the main aim of this module is to get students familiar with the 
concept of meter as a unit for measuring length. Students need to get acquainted with the length 
corresponding to both one meter and a half, to compare length measurement results and to measure 
lengths using the meter tape. The way of teaching these concepts as proposed by the official 
curriculum is abstract and fails to develop a connection with Roma children’s reality7. The tasks of 
the textbook belong to the realm of semi-reality; they have no experiential character, and they 
promote neither the students’ ability to respond to a real-life situation using mathematics, nor the 
effective transition to the scientific school knowledge.  
A series of activities are designed to respond to the specific cultural and educational needs of Roma 
students. The source for designing these activities is a real-life problem faced by Roma students in 
their daily lives. 
Concerning locating, Roma students were asked to identify the shorter route from their 
neighbourhood to school. They indicate as shorter the perimetrical route instead of the direct route. 
The students, since they had to respond to a real problem, a problem of their experience, took into 
consideration the whole context: the stream is an obstacle for the safe transition to school on foot. 
Thus, what appears as a false mathematical estimation of distance it is right in the real life context. 
Students draw a paper a yellow line to indicate the straight and the perimetrical way to reach school. 
The exact distance in meters, as well as the map of the region, is presented through the Google 
Earth software.  
Then a video was presented https://www.youtube.com/watch?v=0ikAet4o9Ng in order both to make 
children understand that bridge construction would be a solution for their problem and to provide 
instructions relevant to bridge construction.  
Taking advantage of this activity, then the teaching was expanded to include counting and 
measuring experience, while again students exploited culturally acquired knowledge. The students 
used for measuring the length of the classroom their feet, and they found several results, a notice 
that led students to be ready to move from arbitrary units to the formal measurement’s units.  
Moreover, students are asked to consider why they prefer to walk on the electricity pylon  instead of 
walking down the stream. Students find as reasons for this practice the water and the harmful 
objects found in the stream while they do not realise that the straight distance of the pylon is shorter 
than the slope.  
Then students were asked to measure the current distance on the worksheet in a straight line and on 
a slope using modelling clay. After comparing the modelling clay’s lengths, they realise that another 
                                                
7 The Roma camp is separated from the school by a water stream, which makes their access difficult 
especially when it rains. This is a tremendous difficulty that students have to face because they are forced to 
walk enormously during the winter without having the necessary clothing while at the same time on the way 
to school from the road the students and their parents are confronted with the control of the police. So the 
task for students was to reflect on the route they follow to reach the school. The individual measurements 
will highlight the need for bridge construction. 

School 
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reason why they prefer to walk over the electricity pylon is that it provides the shortest way (photo 
1). Moreover, they get familiar with the use of the ruler. 
Concerning designing students use modelling clay to represent the stream and both ways to cross it. 
In particular, they use the green thin modelling clay to show the way through the river bed and the 
coloured one to show the way through the bridge they will construct (photo 2). In any case, it is 
noticed that the focus of the conversation has been transferred to how they will cross the stream 
while they have abandoned their original beliefs about the perimetrical road.  

 

 
 
Concerning playing, students play the game ‘I am moving 1-5 steps to get to the top of the other’. 
While initially, students believe that the more they move, the better will be to get to the top of the 
other, after a couple of rounds they realize that “I have to observe not only the size of my tread but 
also of that of the other” and “the trick is to pick a few steps at the beginning so that the other does 
not catch you”. 
Concerning explaining, the photos below (3-5) are included to show the way students represent 
relationships between phenomena and provide evidence of logical thinking and reasoning.  

 

 
 
Discussion    
A curricular experience that was shared with a class or Roma students has been discussed. The 
exploration of an in situ problem that students face very often inspired them to link new knowledge 
to everyday life making this experience a successful teaching/learning one. What deserves to be 
discussed is the need of the teacher to know the framework and the everyday experience of students 
in order to both understand them and build on their knowledge.  
Drawing on this experience teacher/researcher had the opportunity to incorporate the six 
mathematical activities, according to Bishop (1988) in this meaningful context. The students 
developed mathematics notions and techniques (e.g. measurement, units of measurement etc.) and 
managed to respond actively to the realisation of the course, using mathematics as the vocabulary 
for their intuition.  So, mathematics was connected with real-world stories, and it was a powerful 

Photo 11 
Photo 18: Students 
propose to measure the 
perimetrical distance to 
confirm that it is larger 
than the straight line thus 
introducing typical way of 
measurement in the real 
context.  

Photo 11 
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means to express the community's experience. This experience encourages us to rethink and 
reconceptualise curriculum in a way that challenges the dichotomy of formal-informal mathematics 
and contribute to achieving deep understanding as a result of this bridging.  
Trying to make the most of existing course books resources (Roberts & Povee, 2014), it is hard to 
design lessons that tap into the mathematics as means to advancing the democratic, civic and 
participative notions of a sociological approach in education (Azevedo et al., 2019). Such 
approaches could potentially enable Roma students to create a sense of themselves as social and 
historical beings and to engage the world in democratic and transformative ways. 
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Abstract. In this paper we discuss connections between two teaching contents in 
Swedish upper secondary school programs in vocational education; mathematics and 
vocational content. Simultaneously, we challenge a dichotomous understanding of 
theory and practice, while paying an interest in connections between the two. We have 
adopted the framework of praxeology by Chevallard. Through analysis of empirical 
examples, we illuminate how, for example, theoretical aspects may derive from both 
mathematics and vocational content, challenging mathematics as mainly theoretical 
and vocations as only practical. 

Résumé. Dans cet article, nous discutons des liens entre deux contenus 
d'enseignement dans les programmes d'enseignement secondaire supérieur suédois 
dans l'enseignement professionnel; contenu mathématique et professionnel. 
Simultanément, nous contestons une compréhension dichotomique de la théorie et de 
la pratique, tout en portant un intérêt aux liens entre les deux. Nous avons adopté le 
cadre de praxéologie de Chevallard. En analysant des exemples empiriques, nous 
montrons comment, par exemple, les aspects théoriques peuvent découler à la fois du 
contenu mathématique et professionnel, remettant en question les mathématiques 
comme étant principalement théoriques et les vocations comme étant uniquement 
pratiques. 

 

Keywords. Praxeology, mathematics, vocational education 

Theory and practice in different areas of content 
In this theoretical paper, one interest concerns interfaces between two areas of teaching in Swedish 
upper secondary school. These content areas occur in programs of vocational education; 
mathematics and vocational content. In this text we focus on two vocational areas, styling (in this 
paper makeup styling) and construction work. We discuss how interfaces between mathematics and 
vocational teaching content can be viewed. Our second, and simultaneous, interest concerns 
connections between theory and practice.  
We want to challenge a dichotomous conception, where theory is viewed as something very 
different from practice. We also accept that theoretical work is developed, maintained and changes 
over time in human practices (see e.g., Moxey, 1994). For example, theoretical concepts may work 
as tools within the practice of research. In that sense, theories may be viewed as providing practical 
conditions for the work of the researcher. Similarly, in work that may seem to be mainly practical, 
such as the building of violins, there are overarching ideas that frame how a violin is made. For 
instance, the ideas of how the violin should be shaped are somewhat different between Italian and 
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German traditions. Such overarching ideas may be viewed as theories for the making of violins.  
In order to discuss theory and practice in relation to mathematics and vocational content, we adopt 
the framework of praxeology by Chevallard (2006).   

Literature on mathematics and vocational content 
In this paper we view mathematics as a human activity, where people throughout history, often in 
retrospect, have denoted some practices as mathematical (Bishop 1988; FitzSimons, 2002). As 
described by Boistrup and Gustafsson (2014) and FitzSimons (2002), for example, it is quite 
common that school mathematics is taken as the given frame of reference for mathematics in 
vocational contexts, with the view that mathematics represents the theoretical aspects in a practical 
vocation. In this paper we challenge such a one-way conception.  
Studies with relevance for a more nuanced understanding of mathematics in relation to vocational 
content appear in different disciplines, such as mathematics education, critical mathematics 
education, adult education, and workplace studies. They often concern the role of mathematics in 
students’ intended vocations (e.g., Bakker & FitzSimons, 2014), as well as professions (e.g., Frejd 
& Bergsten, 2016). In studies with relevance for an understanding of mathematics in relation to 
authentic vocational content, this relation has for example been discussed in terms of modelling 
(Coben & Weeks, 2016, Wake, 2015), and recontextualisation (FitzSimons & Boistrup, 2017; 
Keogh et al., 2016). In this paper, our assumption is that both mathematics and vocational contents 
may hold theoretical and practical aspects.  

Praxis and logos: Ways of understanding practices 
Praxeology (Chevallard, 2006), which is constituted by praxis and logos (see below), offers us a 
framework for discussing practical and theoretical aspects in the interfaces between mathematics 
and vocational content.  
Praxis (know-how) concerns tasks (assignments that need to be carried out) and techniques 
(procedures with which the task can be carried out). Logos (know-why) concerns technologies (why 
a procedure works in the way it does) and theories (overarching structures on a general level). 
These “four Ts” (tasks, techniques, technologies, and theory) are possible to analytically apply to 
different practices, in our case mathematics and vocational content. The four Ts are strongly 
interrelated where, for example, a technology often takes the form of theoretically based 
explanations of why a certain technique works when solving a particular task.  
In the following we discuss one task connected to the work of a construction worker, and one 
connected to the work of a makeup stylist. We then discuss theoretical and practical aspects, while 
drawing on praxeology.  

The praxeology of excavating soil 
As part of the preparation of a construction work, such as building a house, a common task is the 
excavation of soil. In figure 1, students are using a small excavator to dig out soil.  
Let us now assume that a construction worker is planning a project, where one part is to decide how 
many trucks are needed to remove the soil after an excavation. In order to do this, the worker needs 
to know how much soil there will be for the trucks to remove. When analysing this activity, we look 
for praxis (task and technique) and logos (technology and theory) from both mathematics and 
construction work. Hereby we can discuss both practical and theoretical aspects, where we take 
praxis to reflect practical aspects and logos to reflect theoretical aspects. 
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Figure 1. Excavation of soil in a project within vocational education. 

 
First we conclude that finding out how much soil for trucks to remove after an excavation is an 
authentic task for a construction worker in a responsible position. Let us say that the shape of the 
volume to be excavated has the form of a cuboid. Then it would be useful to use a technique from 
mathematics and adopt the formula for calculating the volume of a cuboid. However, taking into 
account the real construction work overarching structures, we need to adjust the formula with 
regards to the soil. The fact is that all soil expands when one digs in it. Moreover, the factor with 
which it expands differs between kinds of soil. We regard this as part of a theory from construction 
work, which concerns why and how soil expands when one digs it up, how different kinds of soil 
are composed, and how this affects the expansion. In this calculation this “soil factor” needs to be 
included in the mathematical formula, affecting the technique used. In order to understand why this 
technique (the formula for the volume times the factor of the soil) works, we then need to draw on 
technologies from vocational content and from mathematics. For the vocational content, the 
technology draws on theoretical knowing about soil composition, which explains why the soil factor 
works. For the mathematical content, the technology draws on theoretical knowing about the 
concept of volume, which explains why the formula works.  
In this example, we could identify logos aspects from both mathematical and vocational content, in 
the form of theories and technologies. Similarly, we could identify praxis aspects from mathematics 
and construction work, mainly in the form of techniques. The task was mostly derived from 
authentic construction work. 

The praxeology of symmetry in facial makeup 
This example derives from an ongoing action research project. In this project the mathematics 
teacher collaborates with teachers from the crafts program, part of Swedish upper secondary school. 
One of the orientations within the crafts program is styling. The styling teacher (Divo Racheed) and 
mathematics teacher (Matilda Edström) taught collaboratively in a sub-project on symmetry. In 
figure 2, part of a student’s work is shown.  
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Figure 2. A student’s work on symmetry. 

 
In the work of makeup styling, a common activity is to create an impression of symmetry in a 
person’s face. This is done through procedures where the stylist adds shadow to or lightens up parts 
of the face. It also concerns, for example, changing the shape of eye-brows. This way, the task in 
this common project was part of a vocational activity. However, in this educational and 
collaborative project, the mathematics teacher also introduced symmetry as a mathematical concept, 
and mathematical sub-tasks were then added. Such a sub-task is visible in figure 2, where a student, 
within the context of styling, is exploring what symmetry may be about in relation to a face. Here 
we mainly analyse the praxeology for the task of creating symmetry through makeup. 
In this example, we regard the idea of facial symmetry as part of a theory within styling: Research 
has revealed more than once that most people find symmetrical faces more pleasant than others. 
This can of course be challenged in the sense of too much focus on appearance in society today. It 
can also be said that not always is a symmetrical face that a person wants. Nevertheless, facial 
symmetry, or non-symmetry, is part of the overarching structures of styling. An overarching aspect, 
a theory, within styling was also the knowing of what kind of effects shadowing creates, for 
example. With the attention to mathematics in the project, the teachers also drew on the 
mathematical theory of symmetry, where the students learned about what signifies, in mathematical 
terms, as symmetry, and what different kinds of symmetry there are. The techniques the students 
adopted were very much based within the vocational content area, putting on makeup in different 
ways so that a non-symmetrical face looked more symmetrical. The technologies consisted to a high 
extent of explanations where the styling teacher drew on the aforementioned styling theories in 
order to explain why the techniques worked. In this particular project the styling teacher also drew 
on mathematical theories, such as being clearer about how to use triangles on certain parts of the 
face in order to achieve the effect of symmetry, which affected the styling techniques. 
In this example we were able to identify logos aspects, in the form of theories from both 
mathematics and vocational content. The technologies were mainly drawn from the vocational 
content, but also drew on both vocational and mathematical theory. The praxis (styling techniques) 
was mainly from the vocational content, but sometimes with a stronger “touch” of mathematics than 
usual. 

Conclusion 
In this paper we have illuminated, through empirical examples and the adoption of praxeology by 
Chevallard, how a dichotomous understanding of theory and practice is not fruitful if we want to 
understand mathematics in connection to vocational activities. Rather, as we have argued, in most, 
if not in all, practices it is possible to identify both theoretical and practical aspects. Furthermore, 
the bodies of knowledge in the two vocations on the one hand, and in school mathematics on the 
other, represent different institutionalised practices which, according to Chevallard (2007), need to 
be mutually recognised, in order to become linked. 
We have also disputed a common idea in the literature, that the primary way to understand 
mathematics in relation to work is to see mathematics as being transferred into the vocational 
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context, and being adopted there as a theoretical tool. Our hope is also that this paper may serve as 
the basis for a methodology where theory and practice in relation to mathematics and vocational 
content can be investigated in depth. 
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Abstrait. Cette contribution théorique  n théorique met en garde de manière précieuse 
qu’un «tournant de la culture» dans l’enseignement des mathématiques est précieux, 
mais qu’il comporte également des hypothèses problématiques concernant les 
institutions, les personnes, les connaissances et l’expertise. 

Abstract. This theoretical paper is a cautionary warning that a “cultural turn ” in 
mathematics education is valuable yet carries with it some problematic assumptions 
about institutions, people, knowledges, and expertise. Ways of avoiding the negative 
consequences are discussed/ explored. 

Aim and main idea of the reported study 
Taking into consideration the role of culture as an analytical tool for understanding 
mathematics/mathematics learning we discuss the need of being careful of its use. We put the lens 
into the ways in which mathematics learning becomes part of the effort to build a culture that 
creates the ideological and structural conditions necessary for the awareness of people and the 
development of discourses that better depict issues of oppression, exploitation and exclusion. 

In this sense, we flip the direction of mutual influence, and focus on those ways that mathematics 
learning becomes part of efforts to construct a culture that creates ideological and structural 
conditions necessary for the development of an informed public, and new discourses for thinking 
through the processes of oppression, exploitation and exclusion. 

It has become routine to tentatively suggest that people should no longer be willing to think of 
mathematics and mathematics education as far removed from culture, politics, and controversy. 
There is a long tradition of such scholarship; indicatively, Zaslavsky, 1973; D’Ambrosio, 1985; 
Pinxten, et al., 1987; Bishop, 1988; Appelbaum, 1995. Increasing attention to the effects of 
globalization, international economic and cultural proliferation, and a surge of migration and 
immigration leading to ever-diverse communities, has buttressed interest in cultural contexts of 
education in general, and mathematics education in multicultural communities in particular leading 
Lerman (2000) to insert the term “social turn” at the turn of the century. Yet, after at least forty 
years of scholarship, research and practice in mathematics education rarely moves beyond a surface 
suggestion that culture might be relevant to explore the nuances and complexities of mathematics 
and mathematics education as culturally constructed, embedded in cultural contexts, or as a 
component of socio-political institutions of power and authority. 
A brief flirtation with multicultural methods in the 1980s and 1990s led to many suggestions for 
classroom activities that connect mathematics to: games and practices from non-Western cultures 
(see, e.g., Zaslavsky, 1998;, Lipka, et al., 2007); non-standard calculation procedures and 
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algorithms (Stathopoulou & Kalabasis, 2002; Moreira & Pires, 2012)., 2003; Berlin, 2000); 
multiple representations of mathematical concepts (Favilli, 2007; Gerdes, 1988, 1992), and to a 
cultural pride linked to mathematics (Appelbaum, 1995; Gutstein, 2003). There has been a recent 
effort in this century to develop school mathematics activities and projects that take advantage of 
the funds of knowledge that students bring to school from home and community cultures (see, e.g., 
Gerdes, 1988; Civil & Kahn, 2001).  
However, there remains a limited focus on using social practices from “other,” non-mainstream 
cultures to lure learners into an understanding of traditional mathematics content (Bazin & Tamez, 
2002). Few culturally-sensitive curricular practices that work with the culturally specific knowledge 
that learners bring to school support these learners taking what is enhanced or refined in school 
back into home cultures. Even the more politically sensitive approaches to mathematics teaching 
and learning (Frankenstein, 1990) assume the mathematics to be politically neutral, however 
politicized its applications. And few research projects, curriculum development efforts, or cross-
cultural collaborations in mathematics education take seriously the notion that potentially confusing 
and complex multiplicities of cultures and identities are manifest in what might be taken on first 
glance to be a single, monolithic “culture” in contemporary, post-colonial, creolized “inter-cultural” 
contexts (Appelbaum, 1995, 2008; Valero & Stentof, 2010; Swanson & Appelbaum, 2013). 

As recently as 2007, Norma Presmeg wrote that mathematics education had “experienced a major 
revolution in perceptions,” so that “mathematics, long considered value- and culture-free, is indeed 
a cultural product, and hence that the role of culture –with all its complexities and contestations— is 
an important aspect of mathematics education” (Presmeg, 2007, p. 435). As late as the revised 
edition of Against Common Sense, Kevin Kumashiro, 2009, p. 111) could write, “More than any 
discipline, math is considered by many people to be the least influenced by social factors, and, 
therefore, to be the most bias-free of all subjects being taught and learned in school. People have 
told me that race might matter when treating students of color differently in a math classroom, but 
race has little, if anything, to do with adding and subtracting numbers”. How has it come about that 
he needs to write this as late in history as 2009? Virtually the same comments can be found in most 
of the references already cited in this paragraph, from at least as long ago as the 1970s. 
It is time to take stock of mathematics education and culture, in order to understand the range of 
working definitions that are commonly muddled and confused in professional and public discourse. 
It is perhaps time also to consider alternatives to “culture” as a central concept in mathematics 
education. Approaches to mathematics education and culture take different forms depending on how 
one conceives of both of them.  

Methodology  
One can imagine a three-dimensional set of axes with categories along each of these dimensions, so 
that the combinations of presumptions about each of these terms and the practices they represent 
come together in any given research project or reflection on mathematics education to create a 
common-sense “reality” that is made “real” by this work. If we take a look at only two of these at a 
time (given the limitations of a text-based presentation summary here this is the easiest way to 
represent such interactions, but also, it is useful to isolate the interactions taken two dimensions at a 
time to introduce this idea of complex interactions), we can visualize subsets of the larger 
taxonomy. (See Chart in Appendix, from Appelbaum & Stathopoulou 2015) 

We share the chart, not to establish an exhaustive taxonomy, but to communicate the variety of 
assumptions that a typical research project, curriculum design or development effort carries with it 
as common sense. In order to study and understand issues of culture and mathematics 
learning/teaching, one needs to consider various lenses from mathematics education, educational 
anthropology, sociology, sociolinguistics, and critical theory, and so on. In general, the questions in 
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this paper assume that knowledge is related to experience in inhabited social and cultural worlds, 
and that knowledge passes through social and cultural systems and institutions through norms, 
values, conventions, and practices. At the same time, those socializing norms, values, conventions, 
and practices pass through structures of reality and ideology associated with knowledge. 
Knowledge and culture cannot be extricated from each other, and neither one should be conceived 
as a context for the other.  
Approaches to mathematics education and culture establish forms of reality and common sense 
through the application of distinctions, often without any clear attention to these distinctions. In this 
way, these approaches create implicit —sometimes explicit— assumptions about dichotomies such 
as in-school and out-of-school learning, formal and informal education, teaching and learning, 
mathematics and culture, student or teacher identity and mathematics, and so on. For example, if we 
carry out a project or teach a school mathematics lesson trying to make it more meaningful and 
relevant to some students in the classroom by noting that they are members of a non-mainstream 
subculture, we are reducing the uniqueness of each individual to a set of stereotypical assumptions 
from a generic caricature of this subculture. Each individual may or may not fit this set of 
assumptions. Indeed, most of the learners in this situation are members of multiple subcultures at 
the same time, and are in any given moment having experiences that resonate with cultural habits 
and dispositions from more than one of these subcultures.  
We want to use categories based on cultural distinctions to analyze situations, because this seems 
like the only reasonable, common sense way for us to make sense of the setting and the people in it. 
Yet, as soon as we use these distinctions, we are already aware of the variations within any given 
group that seem more extreme than differences between groups. And as soon as we try to take into 
account the variations within any given group, we are already aware of the ways in which these 
variations are inadequate to capture the variations within any one individual within that group. That 
is, borders between categories are permeable, so that, to keep this simple, say, a Catholic, Latina girl 
in a Chicago classroom may or may not be having an experience consistent with what her teacher 
might expect of a learner recently relocated from New Jersey with her Cuban-American, Jewish 
father, working in a small group with her Chicano best friend and a recent immigrant from Albania. 
In other words, each learner is determined to some extent by the cultural contexts that are part of 
their life; yet, as individuals, learners have a repertoire of behaviors and ways of making meaning 
out of experience that are specific to them. 

It is increasingly challenging to exploit all resources available in the interests of mathematics 
learners, given the myriad of types of resources and locations of these resources; at the same time, 
conflicts exist in most discussions of education broadly conceived about the role of mathematics in 
the lives of children and adults — both in the present and in their futures, in terms of both 
individual and societal needs. These conflicts and associated confusions regarding the role(s) of 
mathematics are made more complex by the expectations for mathematics and mathematics 
learning, more or less culturally determined, that meet each other in educational encounters. Here 
we try briefly to address these issues through the variety of cultural approaches to mathematics 
education pedagogy and research that have become significant in the field, including: mathematics 
as a culture; funds of knowledge pedagogies; ethnomathematical critiques and approaches to 
teaching and learning; popular culture studies; public pedagogies; and critical mathematics 
education. These are not separate, analytic categories, but mutually informing strands of interwoven 
discourse.  
Given space restrictions endemic to a conference paper, and the important interrelations of those 
newly significant approaches in the field of mathematics education, we do not address here every 
conceivable aspect of “culture,” nor do we focus on characteristics or components of culture such as 
language and organizational climate, which deserve attention elsewhere. We also limit our 
discussion to mathematics learning, saving culture and mathematics teaching for another 
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comprehensive synthesis. 

Anticipated Conclusions 
There was a time not long ago when “culture” was adopted as a tool by mathematics educators for 
improving the efficiency and efficacy of school mathematics pedagogy. “On the other hand,” write 
Rosa and Orey (2011, p. 7), “the learning of mathematics has always been associated with the 
schooling process, that is, it was thought that mathematical concepts and skills were acquired only 
if individuals went to school.” This is an example of how school mathematics and culture mutually 
buttress common sense about mathematics and mathematics learning. What does it mean to “learn” 
mathematics? The answer to this question circles back to what people have “learned,” which, in 
many cultures, is only related to school experiences, despite tangled webs of mathematical 
experiences and personal transformations in multiple sites of formal and informal education, 
everyday life, and public pedagogical encounters. School mathematics continues in many instances 
to be a process of appropriating techniques and skills. When this circles back upon what might be 
identified culturally as “mathematical,” many experiences that could be otherwise defined as 
mathematical learning are overlooked, dismissed, or ridiculed. 
When “culture” is added to the collection of analytic tools for comprehending mathematics 
learning, we will emphasize in this presentation that learners cannot be defined in terms of “a” 
culture, but rather that we are always referring to multiple, overlapping, and potentially conflicting 
subcultures. At the same time, “learning” cannot be isolated from culture, since learning both 
defines and is defined by the multiplicity of cultures to which we refer in the plural. Although many 
researchers have been interested in connecting culture and mathematics learning, as is evident in the 
persistence of such dichotomies as formal-informal learning, school-extracurricular learning, 
academic-non-academic learning, and so on, these distinctions have not been sufficient to address 
the facilitation of learning, especially learning by members of minority and marginalized groups. 
We suggest that it is useful to avoid the dichotomies when referring to knowledge and learning. 
Knowledge is everywhere created and transformed in every moment; there is a complex web of 
meanings and interpretations among people and within learners, which, ironically, in turn, is itself 
part of a complex web of meanings and interpretations. “Culture” does not give answers to 
problems of mathematics education; issues of power, authority, and policy need to be included in 
any attempt to understand culture and mathematics learning. Unless these and other issues of post-
colonial inter-cultures are centered in our analyses, we run the risk of limiting ourselves to naïve yet 
symbolically violent versions of assimilation and acculturation to the dominant culture, such as in 
those found contemporary efforts to integrate culturally different children into a mainstream school 
culture.  

A culture of questioning (Giroux, 2011) might be culled from those aspects of critical 
multiculturalism, diversity education, ethnomathematics, critical race theory, Latcrit theories, and 
the emerging interest in public pedagogies (Sandlin, Schultz, B& Burdick, 2009). In these efforts, 
mathematics educators collaborate to together be part of the creation of new institutions and public 
pedagogies that promote a culture of deliberation grounded in challenging oppression, exploitation, 
and exclusion. In this sense, we flip the direction of mutual influence, and focus on those ways that 
mathematics learning becomes part of efforts to construct a culture that creates ideological and 
structural conditions necessary for the development of an informed public, and new discourses for 
thinking through the processes of oppression, exploitation and exclusion. 
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Appendix: Chart of Notions of Culture (Appelbaum & Stathopoulou 2015) 
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Abstract. This oral communication is based on an ethnomathematical study on folk dances. 
This study aims to analyse the mathematical structure inherent in various elements that 
constitute folk dances of Northern Portugal and Galicia, specifically choreography, 
accessories, and music (Ribas, 1983). It also aims to construct mathematical tasks related to 
the ethnomathematical study carried out, linking school-mathematics to mathematics situated 
in cultural contexts as folk dances. In the oral communication, we intend to present some of 
the results of this investigation in ethnomathematics. Several ideas and mathematical 
contents were already identified in the cultural aspects of the folk dances studied, which we 
intend to use for teaching mathematics in the classroom.  

Résumé : Cette communication orale est fondée sur une étude éthno-mathématique des 
danses folkloriques. Cette étude vise à analyser la structure mathématique inhérente aux 
divers éléments qui constituent les danses folkloriques du nord du Portugal et de la Galice, 
en particulier la chorégraphie, les accessoires et la musique (Ribas, 1983). Elle vise 
également à construire des tâches mathématiques liées à l'étude ethno-mathématique réalisée, 
en reliant les mathématiques scolaires aux mathématiques situées dans des contextes 
culturels comme les danses folkloriques. Dans la communication orale, nous avons 
l'intention de présenter certains des résultats de cette recherche en ethno-mathématique. 
Plusieurs idées et contenus mathématiques ont déjà été identifiés dans les aspects culturels 
des danses folkloriques étudiées, que nous avons l'intention d'utiliser pour l'enseignement 
des mathématiques en classe. 

1. Introduction 

Mathematical activity is a cultural activity (Gerdes, 2007) and mathematical knowledge should be 
understood as a knowledge that all cultures produce (Bishop, 1988). D’Ambrósio (2002) called 
'ethnomathematics' to the mathematics practiced by various cultural groups, which are identified by 
common objectives and traditions. Bishop (1986, 1988) determined the existence of six universal 
basic activities (counting, locating, measuring, designing, playing, and explaining) by which 
mathematics have developed in different cultures and which have contributed to multiple significant 
ideas that integrate current mathematics. According to Barton (2009), the ethnomathematical study 
of mathematical practices of particular communities makes us aware of new ideas, concepts and 
processes that should not be seen as trivial or simple, and may even contribute to new mathematics, 
capable of enriching the mathematical field.  
In today's multicultural society, it is essential to develop a conception of mathematical education 
that shows sensitiveness to social factors, and as a knowledge built on social processes (Moreira, 
2008). Ethnomathematics allows educational approaches based on culturally relevant pedagogies 
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(Rosa & Gavarrete, 2016, p. 26). According to Rosa and Orey (2006), the establishment of cultural 
connections is a fundamental aspect in the development of new teaching-learning strategies, 
because it allows students to realize that mathematics is a significant part of their own cultural 
identity.  
These are directions we pursue with our study on folk dances of Northern Portugal and Galicia.  

2. Research Problem 

The investigation in ethnomathematics we are developing aims to analyse the mathematical 
structure inherent in various elements that constitute folk dances of Northern Portugal and Galicia, 
specifically choreography, accessories, and music (Ribas, 1983). Concerning choreography, we 
intend to represent and describe the movements that dancers perform during dances, as well as the 
system through which they determine their location and thus organize themselves. Regarding 
accessories, we expect to identify symmetries that the dancers’ costumes admit. About music, we 
pretend to recognize repetitive phrases in the musical pieces that accompanies folk dances. This 
investigation also aims to construct mathematical tasks related to the ethnomathematical study 
carried out, linking school-mathematics to mathematics situated in cultural contexts as folk dances. 

3. Methodology 

As we intend to study three elements that constitute folk dances, this is a study with ethnographic 
characteristics, because it is a descriptive study of the culture of a community or of some of its 
fundamental aspects (Baztán, 1995), which are, in this case, folk dances. Ethnography attempts to 
describe the culture or certain aspects of it (Bogdan & Biklen, 1994). Data collection has been 
carried out in a natural environment through several methods and complemented by information 
obtained through direct contact of the researcher with this environment (Bogdan & Biklen, 1994). 
We studied the dance repertoire of folk groups from two cities of Northern Portugal: Braga (Grupo 
Folclórico de Vila Verde) and Vila Real (Rancho Folclórico da Casa do Povo de Vilarandelo), and 
from two cities of Galicia: Santiago de Compostela (Agrupación Folclórica Cantigas e Agarimos) 
and Ourense (Asociación Rebulir Cultura Tradicional).  
Concerning choreography, video equipment has been used to film under different perspectives the 
movements that dancers perform on the floor throughout the folk dances. From the video 
recordings, data has been transcribed (Johnson & Christensen, 2000), and we made diagrams and 
numerical schemes representing the successive positions that the dancers or the pairs of dancers 
occupy during dances. Still in relation to choreography, interviews will be used to collect 
descriptive data in the language of the subjects (Bogdan & Biklen, 1994) on the system through 
which dancers determine their location and thus organize themselves.  
Regarding accessories, photographic equipment has been used to photograph and catalog the 
costumes used by dancers in order to identify figure symmetries (Washburn & Crowe, 1988; Crowe, 
2004). 
About music, we collected scores to recognize repetitive phrases in the pieces of music that 
accompany folk dances. According to Garland and Kahn (1995), to achieve cohesion, sequences of 
tones restate again and again in a piece of music, in variations of course, and the musical 
transformations that bring transformed restatements are closely related to the four basic geometric 
transformations. As so, we intend to find out this particular application of geometric transformations 
to music in folk songs. 
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4. Results 

4.1  Choreography 

Concerning choreography, different types of choreography were identified in folk dances of folk 
groups from Northern Portugal and Galicia, based on dispositions that, although dancers may not 
remain fixed through the dance, are those to which they end up returning.  
In circumference choreography type (figure 1), dancers are arranged in a circumference and their 
movements are made in this circumference, although sometimes they occupy the area of the circle. 
In parallel rectilinear axes choreography type (figure 2), dancers are disposed in two parallel rows 
and despite their movements they essentially maintain this arrangement. 
In perpendicular rectilinear axes choreography type (figure 3), one or two groups of four pairs are 
in a cross shaped disposition considering two perpendicular imaginary lines across every two pairs 
facing each other. This configuration becomes even more visible when, in each group, two of the 
pairs facing each other advance towards each other and then the other two pairs repeat it. So, the 
execution of these kind of movements is repeated twice, either by one of the two pairs facing each 
other (one of the axes), or by the other (the other axis, perpendicular to the previous one).  
In mixed choreography type, dancers combine at least two of the above choreography types. Figure 
4 demonstrate the combination of parallel rectilinear axes and circumference choreography types in 
the same folk dance. This alternation between types of choreography is repeated multiple times 
during the dance. 
Still in relation to choreography, diagrams and numerical schemes were elaborated to represent the 
successive positions that the dancers or the pairs of dancers occupy during dances. 

 

 
Figure 1 - Circumference choreography type (Grupo Folclórico de Vila Verde, 2008). 

 

 
Figure 2 - Parallel rectilinear axes choreography type (GFVV, 2008). 
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Figure 3 - Perpendicular rectilinear axes choreography type (GFVV, 2008). 

 

 
Figure 4 - Mixed choreography type. 

 

4.2  Accessories 

Regarding accessories, it was found that, in general, the costumes used by dancers show vertical re-
flection symmetry (Washburn & Crowe, 1988; Crowe, 2004). However, there are some exceptions.  
The asymmetric (often intentional) ornamentation of some of the elements that make up the 
costumes breaks their symmetry, when perceived only from a static point of view. For example, the 
boyfriend's handkerchief placed on the right side of a female costume of the folk group from Braga 
(figure 5). Another example is the threads of the band placed on the waist that hang from the left 
side of a male costume of the folk group from Santiago de Compostela (figure 6). Both elements 
break the symmetry of vertical reflection that the costumes globally present.  

 

 
Figure 5 - Exception to the symmetry of vertical reflection: the boyfriend's handkerchief (GFVV, 

2008). 
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Figure 6 - Exception to the symmetry of vertical reflection: the threads of the band placed on the 

waist. 

4.3  Music 

About music, distinct musical applications of geometric transformations were identified in the 
scores of music that accompanies folk dances. 
Repetition is the simplest musical application of translation, in which a certain sequence of notes 
appears intact at another location in time (Garland & Kahn, 1995). Repetition can be found, for 
example, in “Vira Velho de Vila Verde”, one folk song of the group from Braga (figure 7), and also 
in “Muiñeira de Folgoso”, one folk song of the group from Santiago de Compostela. (figure 8). 
Transposition is a more sophisticated application of translation, which involves the movement of an 
exact sequence of notes to another location on the scale (Garland & Kahn, 1995). Transposition 
occurs, for example, in “Chula da Ribeira”, one folk song of the group from Braga (figure 9), and 
also in “Jota de Folgoso”, one folk song of the group from Santiago de Compostela. (figure 10). In 
both examples, the copied sequence is transposed downward.  

 

 

Figure 7 - Repetition in “Vira Velho de Vila Verde” folk song. 
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Figure 8 - Repetition in “Muiñeira de Folgoso” folk song. 

 

 
Figure 9 - Transposition in “Chula da Ribeira” folk song. 

 
Figure 10 - Transposition in “Jota de Folgoso” folk song. 

5. Final considerations 

This study in ethnomathematics aims, on one hand, to analyze three elements that constitute folk 
dances of Northern Portugal and Galicia, specifically choreography, accessories, and music. On the 
other hand, it aims to construct mathematical tasks related to the ethnomathematical study carried 
out. 
According to Gerdes (2007), ethnomathematics is the research area that studies the multifaceted 
relationships and interconnections between mathematical ideas and other cultural elements. In 
accordance to this approach, the beginning of the study of choreography, accessories, and music of 
folk dances allowed us to identify several mathematical contents emerging from this cultural 
practice. In this paper, we have already shown some examples of the results obtained with this 
ethnomathematical research.  
Concerning choreography, different types of choreography were identified in folk dances of groups 
from Northern Portugal and Galicia. The notion of circumference, center of circumference and 
circle, as well as the parallelism and perpendicularity of lines in the plane, associated with the 
different types of choreography found, appear as the mathematical contents emerging from the 
cultural practice under research. Still in relation to choreography, diagrams and numerical schemes 
were elaborated to represent the entire sequence of changes of positions that occurs in a dance, 
starting from the initial position of the dancers. 
Regarding accessories, the mathematical ideas emerged are mainly related to the notion of 
symmetry, in particular, symmetry of vertical reflection. In fact, almost all of the costumes of the 
folk groups under investigation show vertical reflection symmetry (Washburn & Crowe, 1988; 
Crowe, 2004), although there are some elements that break this isometry. 
About music, distinct musical applications of geometric transformations emerged in the scores of 
the songs that accompany the folk dances of the groups, such as repetition and transposition. Both 
are musical applications of translation. 
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Our goal now is to advance to the second objective of the research, which is to use these 
mathematical contents, emerged from the choreography, accessories, and music of folk dances, to 
build tasks for the students. It pretends to take advantage of cultural practices, such as folk dances, 
to enrich teaching and learning of mathematics. As claimed by Rosa and Gavarrete (2016), 
“Ethnomathematical approaches are intended to make school mathematics more relevant and 
meaningful to students in order to increase the overall quality of education and assert more 
culturally relevant views of mathematics” (p. 26). 
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Abstract. In this paper, we focused on the links between the students’ mathematical identity 
formation and direct parental involvement in primary schools in Greece. More specifically, 
we investigated qualitative characteristics of students’ mathematics homework through their 
teachers’ worksheets as well as aspects of the students’ perceived parental collaboration at 
home. According to our results the parents could be led to shape traditional points of view 
about school mathematics education through homework in which their children want to be 
engaged.  

Résumé. Dans cet article, nous avons mis l’accent sur les liens entre la formation de 
l’identité mathématique des élèves et la participation directe des parents à l’école primaire en 
Grèce. Plus spécifiquement, nous avons étudié les caractéristiques qualitatives des devoirs de 
mathématiques des élèves par le biais des feuilles de calcul de leurs enseignants, ainsi que 
certains aspects de la collaboration parentale perçue des élèves à la maison. Selon nos 
résultats, les parents pourraient être amenés à façonner les points de vue traditionnels sur 
l’enseignement des mathématiques à l’école par le biais de devoirs auxquels leurs enfants 
voudraient participer. 

1. Theoretical background 

The relationship between mathematics education and the broader socio-cultural environment is 
related to the socio-cultural approaches to mathematics education and is in line with the attempt to 
gain a deeper understanding of the identified variation of students’ mathematics learning. Within 
this perspective, various studies have highlighted the links between the parents’ involvement and 
their children’s mathematical experience in primary education (Abreu, Cline, & Shamsi, 2002; Cao, 
Bishop, & Forgasz, 2006; Crafter, 2012; Hyde, Else-Quest, Alibali, Knuth, & Romberg, 2006; 
Knapp, Landers, Liang, & Jefferson, 2017). According to Cao et al. (2006), parental involvement 
may be conceptualised as being direct (the parents’ engagement with the student’s mathematics 
homework and other family mathematical related activities) or indirect (including the parents’ 
expectations regarding the students’ mathematical attainment, their attitudes towards mathematics 
and their encouragement of their children). Concerning direct parental involvement, the quality of 
the collaboration between parents and children (rather than the mere amount of the time spent), as 
well as the quality of the homework has been found to determine the effectiveness of parental 
involvement on the students’ mathematical learning (Pezdek, Berry, & Renno, 2002; Hyde et al., 
2006; Kafoussi, 2006). Moreover, the broader socio-cultural environment of a country, as well as 
the specific cultural characteristics of the families seem to affect parental involvement (e.g. Abreu et 
al., 2002; Cao, et al., 2006; Crafter, 2012; Martin, 2006). 
Furthermore, in a previous project conducted with primary school students in Greece (Moutsios-
Rentzos, Chaviaris, & Kafoussi, 2015), we found that the perceived parental involvement 
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qualitatively differs between the mother and the father, with the children’s perception of their 
mother as being good at maths to be situated mainly with her helping with difficult mathematics 
problems at home, while their perception of the father as being good at maths had broader positive 
links with a wider range of mathematical practices. It should be clarified that in Greece, homework 
is an important part of mathematics primary school education and the Greek parents appear to spend 
more time with their children for mathematics at home, when compared with the time spent on 
other courses (Kafoussi, 2005).  
The notion of identity has been widely discussed in mathematics education research over the past 
two decades (e.g. Abreu & Cline, 2003; Darragh, 2016; Graven & Heyd–Metzuyanim, 2019; 
Radovic, Black, Williams, & Salas, 2018; Sfard & Prusak, 2005; Wenger, 1998). It can be used as a 
tool for investigating learning as a culturally shaped activity and is mentioned as the “missing link” 
in the “complex dialectic between learning and its sociocultural context” (Sfard & Prusak , 2005, p. 
15) . In our research, we agree with Martin’s (2007) conceptualisation of mathematical identity as:   

“the dispositions and deeply held beliefs that individuals develop about their ability 
to participate and perform effectively in mathematical contexts and to use mathematics 
to change the conditions of their lives. A mathematics identity encompasses a person’s 
self-understandings and how they are seen by others in the context of doing mathematics” 
(Martin, 2007, p. 150).  

Mathematical identity is constructed through the individuals’ participation in different communities 
of practice, including the school classroom, the family context and the broader community. These 
communities of practice - because of their organization, their habits and conventions- provide the 
participants different levels of engagement and thus support in diverse ways the construction of 
identities (Nasir & Hand, 2008). 
In this study, we focussed on the links between parents-children interactions at home and the 
construction of their children’s mathematical identity in primary schools in Greece. We 
concentrated on direct parental involvement, trying to synthesize two aspects:  

� the quality of mathematics homework that teachers give to their students,  
� the students’ perceived need for help from their parents in mathematics at home. 

2. The qualitative characteristics of the teacher-designed mathematics homework 

In order to identify qualitative characteristics of the Greek students’ homework, we conducted a 
case study to analyse the worksheets that the teachers gave to their students as mathematics 
homework. The teachers’ worksheets constitute a common form of everyday and important school-
family communication in Greece, as they consist of tasks chosen by the teachers and are not 
included in the students’ school mathematics textbooks. The worksheets were constructed by the 
teachers and the tasks come from resources that the teachers usually employ, including commercial 
mathematics books, websites etc. They are affected by the teachers’ expectations about their 
students’ attainment after their teaching in the classroom and we posit that they also shape to a 
certain extent the parents’ perceptions about the nature of school mathematics and the purposes of 
their teaching – although they are not officially activities for parent-child cooperation.The study 
took place during a whole school year (2007-2008) in a first grade of a primary school in Athens (3 
teachers and 75 students participated). We analysed 108 worksheets, which included 348 tasks 
given by the teachers, according to their context and the required answer type (Li, 2000). On 
average, the students were provided a worksheet-based homework every other mathematics lesson 
(Chaviaris & Kafoussi, 2009). 
The results may be summarised as follows: 
a) The vast majority of the tasks (87.3%) did not have a context, thus “communicating” the 
perception to the parents that mathematics learning is predominantly realised in non-realistic 
situations.  



“Quaderni	di	Ricerca	in	Didattica	(Mathematics)”,	Numero speciale n. 7, 2020	
G.R.I.M.	(Departimento	di	Matematica	e	Informatica,	University	of	Palermo,	Italy)	

	

 501 

b) No mathematical task had such a wording which would encourage the students to find more 
than one solution. The way the tasks were constructed would rather effectively “communicate” to 
the parents the perception that a mathematical problem has only one solution.  
c) All the tasks included in the worksheets asked only for the answer itself, with no explicit 
requirement of the justification of that answer, thus communicating to the parents that the most 
important thing in a mathematical activity is the (right) result and not the way the child thinks 
and the processes of producing this result. 
d) With respect to the types of mathematical expression that the teachers asked from the students 
to write down as a solution, our analysis revealed that they were mainly drawings (39%; drawing 
of lines, geometrical figures etc.) and numbers (38%).  
e) Most worksheets (88%) were not accompanied with a heading, which would describe the 
mathematical topic of the tasks or their purpose, thus reinforcing the perception of homework as 
practice. 

These findings showed that, through the teachers’ worksheets, there is a risk that the parents could 
be led to shape traditional points of view about school mathematics education. Furthermore, it 
should be noted that, although the school mathematics textbooks contain a variety of tasks that 
allow for the development of students’ mathematical thinking, the teachers chose tasks for their 
students’ homework that could be classified as being stereotypical. The students’ homework 
contained reproduction tasks that required mostly the recall and the application of routine 
procedures (Wijaya, van den Heuvel-Panhuizen, & Doorman, 2015). 

3. Investigating the students’ perceived parental collaboration at home 

Mathematical identity relates to how one participant presents oneself to others and position oneself 
among the others through his/her choices and perceptions and how the others position him/her in a 
community (Turner, Dominguez, Maldonado, & Empson, 2013; Wagner & Herbel-Eisenmann, 
2009). Abreu and Cline (2003) posited that the students’ mathematical identity incorporates three 
complementary positioning processes: a) identifying the other, b) being identified, and c) self-
identification. “Identifying the other” concerns individual’s understanding of social identities of 
others, “being identified” concerns individual’s understanding of identities extended to themselves 
by others, and “self-identification” refers to the internalized and individual level of identity. This tri-
focussed model of Abreu and Cline helped us to investigate the students’ positioning about their 
parental involvement in mathematics. 
In this paper, we report the “child-parent collaboration at home” aspect of a broader study 
investigating the students’ perceived parental influences on their mathematical identity (including 
attainment, child-parent collaboration for homework, nature of mathematics, attitudes, values and 
self-confidence). Drawing upon the findings of our previous study that revealed qualitative 
differences of the perceived parental involvement between the mother and the father, we 
conceptualised the student’s parents as a dual “other” to include the distinction of their mother and 
their father.  
The study was conducted in May 2015 through structured interviews (each lasted about 30 minutes) 
with a class of 15 students (8 boys and 7 girls) attending the 6th grade (12 years old) of a primary 
school in Athens. The school was a “mainly of dominant ethnicity” primary school (around 85% 
students of Greek origin) in Athens, Greece and it was selected as representing the majority of the 
schools in Greece and hence as being typical of the interaction of the Greek school with the Greek 
family. The choice of students of the 6th grade was based on the fact that it is the last grade of the 
primary school in Greece before high junior. The children were interviewed in their school by their 
teacher and each interview was audio-recorded.  
We focused on the students’ positioning and their respective resources in relation to their need for 
help from their parents with mathematics homework, including the following questions (in line with 
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Abreu & Cline, 2003):  
a) Self-identification; Do you believe that you need help from your parents at home in 
mathematics? What makes you believe that?,  
b) Being identified by the other; Does your mother/father believe that you need her/his help at 
home in mathematics? What makes you believe that?,  
c) Identifying the other; Do you believe that your mother’/father’s help is what you need in 
mathematics? What makes you believe that?.  

The analysis contrasted two groups of students: those who identified themselves as being “good at 
maths” (Group A; NA=7) and those who identified themselves as being “average at maths” (Group 
B; NB=8). This contrast was expected to reveal qualitatively different positionings and resources 
concerning the localised aspects of their mathematics life. 
 

Table 1. Students’ positioning about the need for their parents’ help in mathematics. 

 
 Being 

identified 
[M] 

Being 
identified 
[F] 

Self-identification Identifying 
the other 
[M] 

Identifying 
the other 
[F] 

            Group Α   
yes 0 2* 3 4 4** 
sometimes 2 3 1 1  
no 5 1 3 2 1 
   Group Β   
yes 5 2 1 6 6** 
sometimes 0  6 1  
no 3 5 1 1  
*Two single-parent families were included in the study, **one student didn’t answer 

 
Most of the students (11 students; see Table 1) and especially the students of Group B declared that 
they need their parents’ collaboration in their homework at mathematics (self-identification). 
However, there were differences between the two groups about how the students were being 
identified by their parents. The “good at mathematics” students believed that according to their 
mothers they don’t need help, but according to their fathers they need help about mathematics at 
home. In contrast, the “average at mathematics” students believed that according to their mothers 
they need help, but according to their fathers they don’t need help. According to our results, the 
students of group A seem to agree with their fathers and the students of group B with their mothers. 
This finding is interesting as we have also found that the perceived parental involvement 
qualitatively differs between the mother and the father about mathematics (Moutsios-Rentzos et al., 
2015). Furthermore, the majority of the students seemed to appreciate the effectiveness of their 
mothers’ and fathers’ help. 
Concerning the students’ resources about the need for help from their parents (self-identification), 
both groups drew upon: 

Ø their perceived attainment: “No, because I understand it [mathematics], I don’t have any 
problem”, (GroupA_Stud1), “Yes, because I believe that I am an average student” 
(GroupB_Stud7), 

Ø their difficulties in dealing with school tasks: “When I have difficulties with something” 
(GroupA_Stud5), “It depends on the topic that we have to solve, for example if it concerns 
equations” (GroupB_Stud2), as well as  

Ø their behavior at school: “Sometimes I miss some things from the blackboard and I don’t 
remember them” (GroupB_Stud13).  

Concerning their resources about what their parents believe for them (being identified by their 
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parents), the students mainly mentioned:  
Ø their parents’ expectations: “No, he [father] believes that I can solve them [problems]on my 

own, if I concentrate”, GroupB_Stud2),  
Ø their interaction with them: “Yes, she gives me exercises and she sees that I need help” 

(GroupB_Stud14), as well as  
Ø their parents’ abilities: “My mum doesn’t know a lot about mathematics” (GroupB_Stud7).  
Finally, the students declared satisfaction with their parents’ help, due to their explanations 

when they didn’t understand a mathematical issue (“When I don’t understand a problem, he 
explains it to me and I solve it”, GroupA_Stud12). However, there were sometimes qualitative 
differences between the comments of the two groups. For the Group A direct parental involvement 
was connected only with positive experiences: “Yes, because my mum understands me better and 
she explains it in a better and funny way” (GroupA_Stud6); “We solve the problem together (he 
means with his father)” (GroupA_Stud11).The students of Group B expressed conflicting opinions 
about their parents’ help: “No, because if I do a mistake, she tells me that it's wrong and write it like 
that” (GroupB_Stud15),“Sometimes yes, if I explain to her what we said in the lesson, her help is 
good. But sometimes that I need a little help, she puts other exercises, and other exercises ... and I 
become nervous” (GroupB_Stud14).  

4. Concluding remarks 

According to our results, the parental influences on the construction of the students’ mathematical 
identity at home is interwoven with their interaction with their parents. Based on Martin’s (2007) 
conceptualisation of mathematical identity, the students declared that they need their parents’ 
collaboration in their mathematics homework and they expressed positive dispositions when they 
collaborated with their parents at home in an environment of confidence. On the other hand, the 
analysis of the teachers’ worksheets that constitute the students’ homework and by extension the 
tasks of the students’ collaboration with their parents seem to lead their parents to shape traditional 
points of view about school mathematics education.  
If the parents’ collaboration with their children is crucial in their mathematical identity formation, 
then it is hypothesized that students’ homework could be a fruitful tool towards the reform of 
mathematics education, if it is based on recent  recommendations about it and takes into account the 
characteristics of students’ socio-cultural family contexts (NCTM, 2000). The teachers’ proposed 
mathematical tasks for homework could be directly linked to the daily life of the family (family 
activities such as food preparation, shopping, toys, etc.) and they could use a variety of educational 
materials (tangible or technological), in order to facilitate he engagement and the interest of the 
parents and their children, through a meaningful for them activity. In addition, the proposed 
activities could be perceived by parents not as a type of school-only tasks and they could be 
extended to include mathematical games and problems that are not similar to those in the classroom 
(Hepworth-Berger, 2004; Kafoussi, 2006). 
Students’ homework could help to reshape the parental engagement, as well as to re-define the 
relationship of the family with the school about the teaching and learning of mathematics. 
Following this, it is argued that the teachers’ training should acknowledge and incorporate in the 
everyday teaching practices the importance of the teachers-parents immediate and mediated 
communication about mathematics. Until now there has been limited focus on how parents might 
collaborate with teachers to build more empowered mathematics identities for their children across 
students’ home and school learning contexts. 
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