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 gave rise to a joint discourse built through the discourses from the culture of the embroiderers and that of the researchers. Based on these results, we reflect on the possibility of constructing encounter opportunities in classrooms between school mathematical knowledge and knowledge about embroidery. We consider that the construction of such encounters requires the active participation of members of thehistorically marginalized -indigenous communities so that the school will not be a space for the domination and homogenization of people and their knowledge.

Introduction

The discussion we propose takes place in the diverse context of studies regarding the knowledge of cultural groups and how they relate to mathematics and school. These studies are plagued with encounters and ruptures between the Western mathematical tradition and knowledges from other cultures and peoples [START_REF] D'ambrosio | Ethnomathematics and its Place in the History and Pedagogy of Mathematics[END_REF][START_REF] D'ambrosio | Ethnomathematics and its Place in the History and Pedagogy of Mathematics[END_REF]. The Western mathematical tradition is often presented as a parameter, setting out development levels and promoting a deficiency-based approach to other cultures' knowledge [START_REF] Albanese | The evolution of ethnomathematics: Two theoretical views and two approaches to education[END_REF][START_REF] Bishop | Mathematical Enculturation[END_REF][START_REF] D'ambrosio | Ethnomathematics and its Place in the History and Pedagogy of Mathematics[END_REF][START_REF] Radford | L'ethnomathématique au carrefour de la recolonisation et la décolonisation des savoirs[END_REF].

The need to overcome this deficiency-based approach has led several authors to reconceptualize the idea of mathematical knowledge (Ascher, 1991;[START_REF] Bishop | Mathematical Enculturation[END_REF][START_REF] D'ambrosio | Ethnomathematics and its Place in the History and Pedagogy of Mathematics[END_REF]. In turn, mathematics education research has developed several proposals seeking to integrate these forms of knowledge into schools [START_REF] D'ambrosio | Ethnomathematics and its Place in the History and Pedagogy of Mathematics[END_REF][START_REF] Kisker | The Potential of a Culturally Based Supplemental Mathematics Curriculum to Improve the Mathematics Performance of Alaska Native and Other Students[END_REF][START_REF] Lipka | Symmetry and Measuring: Ways to Teach the Foundations of Mathematics Inspired by Yupiaq Elders[END_REF]Stathopoulou, 2020;Pradhan, 2020;Sharma & Orey, 2020;[START_REF] Albanese | The evolution of ethnomathematics: Two theoretical views and two approaches to education[END_REF]Gracas & Marinho, 2015;[START_REF] Verner | Development of competencies for teaching geometry through an ethnomathematical approach[END_REF]. However, integration processes into school practices are not simple; they are entangled in a complex mesh of continuity and discontinuity between the activities and knowledge of cultural groups and those specific to schools [START_REF] Solares | La enseñanza de las matemáticas más allá de los salones de clase. Análisis de actividades laborales urbanas y rurales[END_REF][START_REF] Trinick | Cultural and Mathematical Symmetry in Māori Meeting Houses (Wharenui)[END_REF].

We based our study on critical approaches to cultural-centric positions to widen our understanding of mathematical knowledge and to include, among others, forms of knowledge involved in practical activities recognizable from the Western mathematical tradition [START_REF] Bishop | Mathematical Enculturation[END_REF][START_REF] D'ambrosio | Ethnomathematics and its Place in the History and Pedagogy of Mathematics[END_REF][START_REF] D'ambrosio | Ethnomathematics and its Place in the History and Pedagogy of Mathematics[END_REF], which we have named mathematically significant knowledge. This contribution gives an account of local expressions of mathematically significant knowledge of Hñañu women embroiderers from Valle del Mezquital (Mexico). Through the analysis of interviews, we give an account of the dialogue between the embroiderers and the researchers in which they negotiate and discuss meanings related to embroidery and mathematics knowledge. We have named this polyphonic and incipient dialogue as a discourse-for-us (Venegas-Thayer, 2019), a jointly built discourse that emerges from the discourses of the cultures of the embroiderers and the researchers.

Theoretical framework

We chose to articulate complementary theoretical notions from the Ethnomathematics Program (D'Ambrosio, 2014) and the Theory of Objectification [START_REF] Radford | The theory of objectification: A Vygotskian perspective on knowing and becoming in mathematics teaching and learning[END_REF]. According to D'Ambrosio (2014), we understand mathematical knowledge in a broad sense as the "bodies of knowledge elaborated based on qualitative and quantitative practices, such as making comparisons, ordering, classifying, inferring, and the code systems of measure, weight, and quantity [numbers], which have been accumulated through generations, in certain natural and cultural environments" (p. 102). Thus, when we speak of Western mathematical knowledge, we mean that which has been developedand is still being developedin what today we call the Western culture. This broad conception of mathematical knowledge allows us to refer to the explanation and practice systems that shape embroidery and are recognizable from the Western mathematical culture. Thus, for example, we say that an embroiderer counts, adds, or subtracts stitches, reflects a motif according to a symmetry axis, etc. In other words, we associate the knowledge mobilized by the embroiderers to perform specific actions with knowledge that is part of Western mathematical knowledge. It is this knowledge, developed in this specific region and culture and mobilized by the embroiderers, that we call mathematically significant knowledge.

Concerning the specific manifestations of these explanatory and procedural systems in a culture, we take up the distinction between knowledge and knowing proposed by [START_REF] Radford | The theory of objectification: A Vygotskian perspective on knowing and becoming in mathematics teaching and learning[END_REF] in his Theory of Objectification. Knowledge is not simply present in a group and transmitted to its new members or something each subject constructs when facing reality. Knowledge is a social, historical, and cultural product. It is accessible and shared by groups of people who use it in recognizable and significant ways inside the group. Knowledge is potentiality, instantiated in specific moments and circumstances through actions performed by particular persons. Following Radford, we call these instantiations knowing. Thus, knowing is not an atemporal construction of the subject but an instance of knowledge that occurs inside the cultural group and activities that give it meaning [START_REF] Radford | The theory of objectification: A Vygotskian perspective on knowing and becoming in mathematics teaching and learning[END_REF].

Methodology: A Study in Two Phases

The methodological design of the study included two phases. In the first phase, we describe and classify many traditional embroideries of the Hñañu culture of the Valle del Mezquital through plane isometric transformations that allow creating their geometric motifs (Barquera y Solares, 2016). During this first phase, the contact with the embroiderers has allowed us to become conscious of the distance between how we understood the embroidery activity and its products and how the embroiderers do it. This understanding led us to design the second phase, in which we adopted an ethnographic perspective [START_REF] Lave | Apprenticeship in critical ethnographic practice[END_REF] to understand the knowledge the embroiderers mobilize in their activity. We used the results from the first phase as a starting point for the second; mainly, to design the interviews with a family of embroiderers and field observation guidelines. In this contribution, we focus on the results of our interview with Alejandra.

Interview Design

At the time of the study, Alejandra was 24 years old and had completed high school studies. Her first language is Spanish and, although she understands Hñañu, she does not speak it. The interview with Alejandra took place in two parts: in December 2016 and in March 2017. Here we focus on the second interview, organized around a few embroideries we asked her to do as clients. 1 Figure 1 shows the embroideries we ordered (el encargo, in Spanish): a tortilla napkin and a shirt.

Figure 1a

Figure 1b Figures 1a and1b: Embroideries ordered in the interview with Alejandra

We chose motifs related to translation, rotation, and proportionality tasks, typical of school mathematics. For each of the ordered embroideries, we performed an a priori analysis from the perspective of academic geometry. That is, the mathematical reference knowledge we wished to relate to the mathematically significant knowledge observable in Alejandra´s activity. Table 1 presents the embroidery ordered for the napkin and the task we asked her to perform.

Table 1. Embroidery Task of a Tortilla Napkin with Geometric Motifs

Task: to embroider a tortilla napkin with geometric motifs Academic mathematical knowledge involved: axial symmetry, translations, reflections Task formulation during the interview:

1 An important part of the activity of the embroiderers from Valle del Mezquital is selling their embroideries. The order, fabrication and sale of the embroideries guide a significant amount of the activities they perform.

Dirección vertical en que no se continua usualmente este motivo

Dirección horizontal de continuación usual del motivo

Vertical direction in which this motif is not usually continued Horizontal direction in which the motif is usually continued "I want a napkin with this embroidery at the center but repeating it four times, in this direction (pointing horizontally with the hand) and in this direction (pointing vertically)." Also, informed by our previous field observations, we anticipated the possible procedures and difficulties Alejandra might find when doing the embroidery as a basis for discussion during the interview.

Interview Analysis.

What follows is an analysis of some of the dialogues we had with Alejandra concerning the napkin embroidery.

Reflection and Little Rows: Embroidery Knowledge Encounters Academic Geometry.

Based on the a priori analysis, we believed the task could be solved by reflecting or translating the central motif (Figure 1a). However, when presented with the task, Alejandra immediately noted that "this cannot be continued because it ends in a little flower, it ends in a tip," pointing at the tip of the motif's flower. Alejandra explained that the problem making the embroidery was that the motif's flower tips would end up stuck or joined together. This is not relevant from theacademic and formalpoint of view of axial symmetry, and, thus, we did not think it would be so for the task. However, for Alejandra, this aspect was fundamental because the flower tips should not be joined, possibly responding to aesthetic criteria. Thus, we had contradictory ways of understanding the solution for the taskdoing the embroidery. Alejandra believed it could not be done. In contrast, we believed it was not only doable but that the "obstacle" Alejandra anticipated was not understandable in terms of our academic knowledge since all geometric objects in the plane can be reflected on an axis.

After several minutes of explaining and despite the anticipated problem, Alejandra agreed to fulfill the order and try to satisfy the clients' petition. First, we must note that this negotiation between the clients' request and the embroiderer's work is common practice in embroidery. As Alejandra put it: "It is like they say, if it is what the client wants, we have to do it." About one month later, we returned to get the embroidery. Alejandra told us she had managed to do it and then explained how she did it.

Dialogue. The Little Row as a Solution

Alejandra: Yes, because, in fact, I tried once or twice, and I could not do it. Then I undid it again and restarted it, and I said: "You know what? I will leave one thread, a little row". So, I left a strip of thread here, so I could start again, to do it again, repeat the same [motif]. [She pointed out in the napkin one small space she introduced between the motif and its copy].

Interviewer: There is a space here? [Pointing out at the space between the motif and its copy].

Alejandra: Uhuh, that is why it seems like a little hole here in the middle. Because I was trying to join it to the other, but it was going to look weird, it would look ugly. So, I thought: "I had better leave one [space] and then start the other one so that it will look well [...]".

Alejandra: Now, if you placed a mirror here, it would reflect the same one over here, like this. Also, it is the same thing [using her hand as a make-believe mirror, placing it on the space she left between the motif and its copy; using her right hand to point out the copied motif].

In contrast with the possible reflections and translations we anticipated, Alejandra introduced a novel solution to perform the requested embroidery. It was an unexpected and non-academic response to the task. Furthermore, Alejandra displayed a specific knowing we were not expecting: the introduction of space between the motifsthe little row (la filita, in Spanish). This allowed her to do this unique embroidery keeping the motifs from being conjoined and, thus, "looking weird, looking ugly". Simultaneously, this solution satisfied the buyer's request and her aesthetic criteria.

When describing how she performed the task, Alejandra used the mirror metaphor 2 . Although we do not know if this metaphor is part of the embroiderers' knowledge or if they use it in their everyday activities, after its introduction, both Alejandra and the interviewer used it on different occasions to continue talking about the embroidery and how it was done.

These dialogues, together with the words and metaphorssuch as little row and mirrorintroduced and negotiated throughout the interview, account for the "voices" of the other. Alejandra and the interviewer gradually established a negotiated discourse that allowed them to talk about embroidery and how it is done, despite the differences between their respective knowledge. This is the discourse we call discourse-for-us (Venegas-Thayer, 2019).

In the interview, they continued discussing the motifs that "can be continued and those that cannot." For Alejandra, it was essential to make it clear to us that some embroideries "can be continued" and some cannot, both materially (i.e., is it feasible to do them with embroidery techniques) and aesthetically (i.e., they do not look ugly or weird). According to her explanation, some motifs "can be [continued] in both directions," that is, in the direction of the fabric's both weave and warp 3 (which, from the point of view of academic geometry, would be equal to a tessellation of the plane).

To explain which motifs can be continued and which can't, Alejandra resorted to a classification: there are "cut-off" motifs, and there are "finished" motifs.

Dialogue. Cut-off and Finished Motifs

Interviewer: And how do you know it is possible [to continue a motif]? 2 It's a metaphor commonly used when studying axial geometry in elementary schools in Mexico. You imagine the use of a mirror perpendicular to the plane of the motif you wish to reflect, placed over the reflection axis. 3 The embroidery is done on a base fabric, created with two perpendicular groups of thread interwoven in a regular pattern. Regarding the embroiderer's body, the threads that run from the right to the left form the fabric's weave, while the series of threads that run perpendicular to them form the warp. Thus, weave and warp shape an orthogonal grid. According to this explanation, cut-off motifs (motivos mochados, in Spanish) are those we can imagine as continuing but have been cut off, like the diamonds in the motif in Figure 2a. These motifs can be continued precisely in the direction in which they were cut off. In contrast, some motifs are already finished and cannot be continued. For example, the motifs in which the figuresflowers, stars, etc.appear complete or finished, there is no needor aesthetic possibilityto continue them. In this case, Alejandra uses embroidery knowledge to explain why some can be continued and some cannot, proposing a classification of embroideries.

Discussion and Final Reflections

The interview with Alejandra was designed as a space for an encounter [START_REF] Radford | The theory of objectification: A Vygotskian perspective on knowing and becoming in mathematics teaching and learning[END_REF] between the knowledge of embroidery and academic geometry. The order had the double purpose of creating a conversation around the act of embroidery and facilitating the emergence of mathematically significant knowledge. This interview's analysis allowed us to showcase some tensions between the knowledge of embroidery and academic geometry concerning the carrying out and the classification of the embroidery motifs. During the conversation, these tensions led the participants to introduce and articulate different semiotic resources (words, gestures, metaphors, etc.), which reflect/refract their knowledge rendering it intelligible.

In this encounter, with its communicational possibilities and limitations, both the embroiderer and the interviewer were able to talk and make progress in their conversation about embroidery categories in a significant way, from the point of view of both embroidery knowledge and Western mathematical knowledge. We observed the interlocuters progressing in their conversation, progressively negotiating and providing common meanings for the terms, which allowed them to bring out their ideas, accepting each other in a joint reflection of the subjects that interest them.

Based on these results, we wonder about the possibility of building bridges between academic mathematical knowledge and embroidery knowledge. For example, is it possible to create in schools encounters between academic mathematical knowledge and embroidery knowledge in a way that benefits educational activities?

Even acknowledging the importance and validity of the knowledge of the embroiderers and other cultural groups, taking it to school is not trivial. Taking the tasks of the embroiderers from Valle del Mezquital to the classrooms would imply many reformulations and adaptations of the conditions and demands characteristic of the educational institutions and communities (Traoré y Bednarz, 2009). From the point of view of school mathematics we wonder, how to acknowledge and dialogue with the mathematically significant knowledge of embroidery? What is it desirable and possible to take to school to create new academic meanings?

We believe these between the school knowledge and the knowledge of other cultural groups require changes in our ways of understanding, teaching, and learning mathematics, changes in the current curricular organizations, teachers' education, and the creation of didactic proposals.

To create these proposals, we need active and significant participation from indigenous communities, who have been historically marginalized, so that schools are no more a space for the domination and homogenization of people and knowledge. In this way, these encounters will allow the "the creation of reflexive and ethical subjects who critically position themselves in historically and culturally constituted mathematical discourses and practices, and who ponder new possibilities of action and thought" (Radford, 2021, pp. 15-16).

  Alejandra: Because here you can see one half [Figure 2a]. Pretend we only have one half of this here [she points out half of one of the motif's diamonds; Figure 2a]. It is as if it had been cut-off like this [she points out the halves of the diamonds, in the directions of both the weave and the warp]. Then it can still be continued upwards, downwards, and sideways. When you see it is cut-off, then it can [be done]. However, for example, these ones are finished. Therefore, they are finished [motifs from Figure 2b].

Figure 2a .

 2a Figure 2a. Example of a cut-off motif Figure2b. Examples of (horizontally) finished motifs