Ulrika Ryan 
email: ulrika.ryan@mau.se
  
Petra S Källberg 
  
Multilingual students' talk about their work to relocate school academic mathematics in home-school transitions

Keywords: multilingualism, mathematics, transitions, home, school

We interviewed groups of students in a language diverse school, where the prevailing language norm was Swedish only, to answer the question; What do students say about relocating school academic mathematics in transitions between home and school? The students mentioned relocating school academic mathematical concepts, problem solving and arithmetical methods from home to school and vice versa. The relocating work provided resources for mathematics learning and feelings of being smart and mathematically knowledgeable and the opposite. We conclude that pedagogical designs that enhance students' first languages and home cultures as resources may benefit from considering students' work with relocating school academic mathematics to enhance opportunities for mathematics learning.

Introduction

Multilingual students are far from a homogeneous group either in, or across contexts. However, multilingual students are often from marginalized groups whose home languages and cultures may not be acknowledged in mainstream society in general or in mathematics learning in particular (see for example [START_REF] Källberg | Immigrant students' opportunities to learn mathematics[END_REF]. First-language-as-resource and culturally responsive and relevant pedagogics are pedagogies that have been advocated for some time. They are designed to enhance mathematics learning opportunities that recognize non-dominant languages and cultures as resources for mathematics learning. The latter approach often emphasizes colloquial, non-academic mathematics as part of non-dominant languages and cultures. Experiences with out of school academic mathematics may also be significant resources for multilingual students' mathematics learning [START_REF] Abreu | Exploring ways parents participate in their children's school mathematical learning: Cases studies in multiethnic primary schools[END_REF]. However, for multilingual students to use school academic mathematics experiences as learning resources, transitions between in and out of school may require work to relocate school academic mathematics in conversations outside of school and vice versa [START_REF] Abreu | From mathematics learning out-of-school to multicultural classrooms. A cultural psychology perspective[END_REF]. We are interested in what students say about relocating school academic mathematics in conversations about mathematics in and out of school since relocating school academic mathematics influences multilingual students' relations with and expectations of mathematics education [START_REF] Meaney | Learners in transitions between contexts[END_REF]. This influences their opportunities for mathematics learning and ultimately their future prospects. Therefore, in this paper we investigate the question; What do students say about the work they do to relocate school academic mathematics between school and home and vice versa? We use the metaphor work because to re-locate something in the physical world requires work. In the same vein we think that relocating school academic mathematics requires work.

Transitions between different cultures of school academic mathematics

In Sweden and elsewhere, language and cultural diversity is rapidly becoming the demographic norm in society and hence also in mathematics classrooms [START_REF] Meyer | Making use of multiple (non-shared) first languages: State of and need for research and development in the European language context[END_REF]. In most places it is possible to identify a dominant language and culture to which non-dominant cultures and languages often are positioned as subordinated. This connects to asymmetric power relations which motivates us to investigate multilingual students' work with relocating school academic mathematics in transitions between home and school. Mathematics learning is often perceived of as trajectories from informal, colloquial cultures of mathematics articulated in home languages to formal school academic cultures of mathematics articulated in the dominant language (see for example [START_REF] Webb | Developing mathematical reasoning in English second-language classrooms based on dialogic practices[END_REF]. In this paper we consider cultures of formal mathematics as cultures of school academic mathematics. Cultures of informal mathematics we think of as colloquial every-day mathematics. In processes of transitions between informal and formal mathematics, students may find some of their everyday out of school experiences and languages valued and useful while they may find other experiences and languages not valued or even rejected [START_REF] Crafter | Teachers' discussion of parental use of implicit and explicit mathematics in the home[END_REF]. Despite that experiences with non-hegemonic cultures and languages (e.g. indigenous, immigrant or working class) can provide rich resources for mathematics learning [START_REF] Huru | Culturally based mathematics tasks: a framework for designing tasks from traditional Kven artefacts and knowledge. Nordisk matematikkdidaktikk[END_REF][START_REF] Planas | On the process of gaining language as a resource in mathematics education[END_REF], they are often viewed as deficits [START_REF] Gutiérrez | A "gap-gazing" fetish in mathematics education? Problematizing research on the achievement gap[END_REF][START_REF] Källberg | Immigrant students' opportunities to learn mathematics[END_REF] which may stigmatize transitions and ultimately diminish some students' opportunities to learn mathematics. In addition to experiences with informal mathematics, multilingual students may have experiences with school academic mathematics out of school. Consequently, when mobilizing resources for thinking and doing mathematics, multilingual immigrant students may move among language and cultural resources where the dichotomy informal-formal may apply, but they may also move among various cultures of formal school academic mathematics. Albeit still debated, the notion of mathematics (as a plural noun) as cultural products is widely accepted. Different cultures have developed mathematical practices that share resemblance, but hold distinct features [START_REF] Ryan | Epistemological aspects of multilingualism in mathematics education: An inferentialist approach[END_REF]. School academic mathematics could be considered one type of cultures of mathematics among other mathematical cultures. Transitions between cultures of school academic mathematics is not a straightforward matter. To relocate school academic mathematics as resources among sites require intellectual work [START_REF] Prediger | One mind, two languages-separate conceptualisations? A case study of students' bilingual modes for dealing with language-related conceptualisations of fractions[END_REF]. Multilingual students often need social and pedagogical support to successfully conduct such intellectual work [START_REF] Abreu | From mathematics learning out-of-school to multicultural classrooms. A cultural psychology perspective[END_REF][START_REF] Meaney | Learners in transitions between contexts[END_REF]. Moves among different school academic mathematics are not neutral. Rather, they signify values of normative appropriateness [START_REF] Abreu | Exploring ways parents participate in their children's school mathematical learning: Cases studies in multiethnic primary schools[END_REF]. Consequently, who is appreciated as mathematically knowledgeably may shift among such moves. This means that multilingual students may find themselves positioned as mathematically knowledgeable in one location while being positioned as less knowledgeable in a different location when for instance using the same algorithm. Such experiences may evoke stigmatization and is ultimately an issue of social justice [START_REF] Meaney | Learners in transitions between contexts[END_REF].

Theoretical framing: migration and re-location work

To capture the work that students do to relocate school academic mathematics we recognize that in migrational contexts, motion and mobility are metaphors to think about identities, cultures and societies. Mobility suggests discontinuous states of being and knowing that dialogue with where one came from [START_REF] Keating | Changing participation in changing practice: uses of language and literacy among Portuguese migrant women in the United Kingdom[END_REF]. This means that issues of dislocation and re-location that pertain to here-and-now and there-and-then are present in conversations for instance when multilingual students talk about mathematics in and out of school. People speak in and from spaces and times that project particular values, social orders, authorities, and affective attributes (Dong & Blommeart, 2009). As people move in spaces (physically or metaphorically) of for instance school academic mathematics, they may find themselves or others as highly capably to think and do mathematics in some spaces, while they may find themselves as incapable in other spaces. This is not because of lack of competences, but because the values and norms that organize the spaces in particular ways have changed (Dong & Blommeart, 2009). Therefore, time and space are constitutive because they shape how people connect to each other and to mathematics. When mathematics is discussed in families with migrational experiences, family members may speak about mathematics from times and spaces that are located prior to migration. Their talk may project values and norms that connect to times and spaces prior to migration that relate to for example curricula content, social classroom norms, methods, and to what is valued as mathematical knowledge. In conversations for example about homework these values are relocated and experienced against the values and social orders that organize the time and space of the student's experiences with mathematics at school. Simultaneously, the student's experiences with mathematics at school that project the values of the dominant societies' school mathematics are relocated and experienced against times and spaces before the family's migration. We use the expression "experienced against" to echo Garcia and Wei (2014) who discuss multilingual translanguaging as a re/production of language, in which the "enaction of language practices that use different histories … are experienced against each other in [multilingual] speakers' interactions" (p. 21) because we see the enaction of different mathematics practises in the same vein. Paying attention to what language and mathematics norms are experienced against each other; who is positioned as knowledgeable; and what affective attributes are present in acts of relocation allow us to illuminate some work that multilingual students do to relocate school academic mathematics in and out of school.

Methodology

Three mathematics teachers at a school located in a city center in south Sweden invited the authors to participate in a project about enhancing multilingualism and language responsiveness as resources for mathematics learning. As part of the project the authors conducted three group interviews to learn what students themselves say about thinking, doing and talking about mathematics in multilingual contexts in and out of school. At the school most students were multilingual but quite a few students spoke only Swedish, the language of instruction. The three teachers selected students who were willing to share their experiences for the interviews, while at the same time aiming for as diverse groups as possible with respect to gender, languages, experience of migration and mathematics achievements. When asked, most students in the interviewed groups claimed that their school was a good school and that they learnt a lot. We asked about languages that were part of the students' everyday life. The students in the three groups mentioned Arabic, Bosnian, Kurdish, Polish, Spanish, Swedish, and Turkish. The Grade 4 group (aged 10-11) consisted of one boy and three girls. The Grade 7 (aged 13-14) group consisted of one girl and four boys. The Grade 8 (aged 14-15) consisted of three girls and two boys. Most of the students in the groups were multilingual. In the groups some students had experiences of attending school in other countries, some were born in Sweden by immigrant parents. The interviews that lasted about one hour were semi-structured (Patton, 2002). We (the researchers) had a battery of issues that we wanted to talk about, but we were sensitive to peruse issues that appeared to be crucial to the students during the interviews. School academic mathematics transitions between home and school were one of the salient issues that the students wished to discuss. We started by discerning excerpts that comprised talk of transitions of school academic mathematics between home and school. We found 26 excerpts, 9 of them were selected for in depth analysis based on that they focused students' intellectual and/or affective work to relocate school academic mathematics in transitions between home and school in conversations with others. By intellectual work we mean for example work to move among languages or mathematical methods. By affective work we mean moving among different kinds of emotions. Each of the 9 excerpts were analyzed with respect to norms and values, who is positioned as knowledgeable and to affective attributes.

Multilingual students' work to relocate school academic mathematics

We present findings on transitions from school to home and then from school to home.

Transitions from school to home

One student says 1 : Student 1:

If you learn math in Turkish, but Swedish math, it may be difficult for Turks, because they are not used to it. They do not have the same mathematics as us.

This student of Turkish descent talks about moving between two spaces of school academic mathematics (the Swedish and Turkish) in connection to internet conversations with his Turkish cousins. The quote shows that it is the different kinds of mathematics (problem solving methods in this case) that are at heart. When this student experiences Swedish and Turkish school academic norms against each other he finds that:

Student 1: I do not know Turkish mathematics. I have not studied their mathematics. I have only seen it [Turkish mathematics] when my cousin does it. When he read [a textbook problem] I did not get a thing. They have a whole different way of solving the problem.

This student seems to be aware of how moving between spaces means encountering different school academic values and norms. He appears to experience that because he doesn't know the norms and values of Turkish school academic mathematics, he cannot engage in the problem solving. By saying "I did not get a thing" it seems as if he finds himself unknowledgeable in the Turkish school academic space. Although that he does not explicitly mention affect, experiences of not understanding mathematics are usually not positive ones.

Another student shares that:

1 To recognize the equal value of all languages we wanted to provide readers with quotes in the original language together with English translations. This was not possible for space reasons.

Student 2:

Here in Sweden you learn in one way, but in our home country we learnt in a different way. Sometimes there are faster ways than those that you find in the textbook, so then I have a plus that he [the student's father] wants to help me. He says "Yes but you could just do this".

To move among different spaces of school academic mathematics norms seem to be a resource for this student. The relocation of at-school mathematics to home allows her to add the methods that her father shows her to her mathematical repertoire. Here both the father and the daughter appear to be positioned as mathematically knowledgeable. The daughter positions her father as a knower of mathematical methods that she grasps. The affective attributes in the excerpt shows that she is positive about the situation and finds her father's mathematical knowing beneficial (a plus) to her learning.

One of the students talks about using mathematical concepts in Arabic at home. Her parents encourage her to speak about mathematics in Arabic at home to maintain her Arabic language skills. In a sense, norms and values that relate to spaces and times prior to the family's migration are relocated to the here and now space and time. On the one hand this student seems to be positive about that and mentions for example that knowing several languages is a plus when applying for jobs in the future. On the other hand, she says that she speaks Arabic with her parents "because I have to": This student works intellectually to relocate school academic mathematical concepts to the Arabic language that her parents want her to use. She explains that since she learns mathematics in Swedish, she does not know all the mathematical concepts that she knows in Swedish in Arabic. This influences how she sees herself as mathematically knowledgeable. When she talks about school academic mathematics in Arabic, she says that she feels less smart. To appear more knowledgeable in conversations about mathematics with her parents she "always use some Swedish". It is not because of lack of knowledge but because of moving between different (language/conceptual) norms and values that this student finds herself positioned as mathematically less knowledgeable (than at school) in conversations with her parents.

Transitions from home to school

Some students share experiences with school academic mathematics transitions from home to school. In the quote below the student talks about methods for problem solving that her parents taught her which they learnt in their home country. When she brings those methods to school the teacher seems to reject the student's work to relocate school academic mathematics methods that she brought from home:

Student 3: And when I show it [the methods that his parents taught him] [the teacher's name] says that it is wrong. He says "It is this way that you should count. It [the student's method] is not wrong but it is this way not that.

Here to appear mathematically knowledgeable in the classroom space, the student's work to relocate school academic mathematics from spaces and times prior to migration, to school requires that she ignores the mathematical methods that she learnt at home. It seems like the teacher indirectly positions the parents' mathematical knowing and the school academic mathematical norms of their home culture as subordinated to those of the majority society. To show that both methods could be appreciated the interviewer comments that it is good that the student knows both methods. The student replies in a downhearted tone:

Student 3: Yes, but that will not help me.

In contrast, another student reports positive feelings with relocating school academic mathematics methods from the home country to school. He says:

Student 4: It is always a plus because then you show that you have different methods for calculating. The teacher might ask a question, and then you can say several different ways to calculate it.

This teacher seems to welcome different methods in the classroom and appears to consider knowing a variety of methods as an indicator of mathematical knowledgeableness. Hence, the teacher's approach seems to position the student's home school academic mathematics as equally important and appreciated as those of the majority society. This appears to support the student's cognitive work with relocating school academic mathematics. Potentially the relocation work is a resource for his learning and a source for positive feelings about himself as mathematically knowledgeable.

Implications and closing remarks

In this paper we investigated what students say about the work they do to relocate school academic mathematics in transitions between home and school and vice versa. One reason for that is that the students that we interviewed were interested in sharing their experiences with relocating school academic mathematics. This may be because some of the students had experiences of schooling in countries where they were born. We noted, in line with the findings of for example [START_REF] Prediger | One mind, two languages-separate conceptualisations? A case study of students' bilingual modes for dealing with language-related conceptualisations of fractions[END_REF], that students with migrational experiences in their families need to conduct intellectual work to relocate school academic mathematics among sites. We found that the students needed to do affective work because school academic norms and values change when they talk about and do school academic mathematics in mathematics spaces that connects to times and spaces before and after migration. For some students this meant that they felt mathematically knowledgeable in one school academic space while at the same time finding themselves unknowledgeable in another school academic space. Although that the notion of transitions and the dichotomy informal-formal mathematics consider students' out of school experiences with colloquial home cultures and languages [START_REF] Abreu | From mathematics learning out-of-school to multicultural classrooms. A cultural psychology perspective[END_REF][START_REF] Webb | Developing mathematical reasoning in English second-language classrooms based on dialogic practices[END_REF], it does not fully grasp the intellectual and affective work that multilingual students engage with when relocating school academic mathematics in transitions between home and school. Language as resource and culture responsive teaching approaches may benefit from including attention to students' work with relocating school academic mathematics. Lessons could include discussions in small language homogenous groups about the mathematical concepts that are at stake. In such discussions the home language is both a resource for mathematics learning in the language of instruction and a learning object in its own right. The discussions could be summarized on the board in a table that shows the concepts in the languages present in the classroom. In the same vein different arithmetic or problem-solving methods could be focused. In this way the intellectual work that students do with relocating school academic mathematics may be a resource for learning rather than evoking stigmatization as for example discussed by [START_REF] Meaney | Learners in transitions between contexts[END_REF]. In addition, it would give a broader range of students the opportunity to perform and be viewed as mathematically knowing subjects in the classroom (see for example [START_REF] Ryan | Language-as-resource' in multilingual mathematics activities: an epistemological framework[END_REF]. It could mitigate experiences of being positioned as unknowledgeable at school and/or at home. This is important because as [START_REF] Crafter | Teachers' discussion of parental use of implicit and explicit mathematics in the home[END_REF] mentioned, multilingual students' mathematics learning transcend the physical school building. Ultimately attention to students' work with relocating school academic mathematics is a sociopolitical issue because it revolves around encounters between dominant and non-dominant languages and cultures [START_REF] Planas | On the process of gaining language as a resource in mathematics education[END_REF]. Pedagogical designs that appreciate and make explicit both dominant and non-dominant school academic mathematics norms recognize that multilingual students need access to the dominant language and mathematics to be recognized as mathematically knowledgeable in the dominant society where they may conduct future studies and compete on the labor market. However, to merely ask multilingual students to (re)produce dominant mathematics may cause harm (Le Roux & Rughubar-Reddy, 2021) because their relocating work is then ignored or rejected. This may cause stigmatizing feelings which diminish multilingual students' opportunities to learn mathematics.
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  with my parents because I have to. They want me to improve and extend my [Arabic] vocabulary. When I do it [talk about school academic mathematics] in Arabic then I feel a bit less smart. I always use some Swedish words to be able to do it [talk about school academic mathematics] in a good way.