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This paper reports on a project, which explores the relevance of mathematics to students in an Ethiopian school. The data collection, which involved group interviews, was undertaken in 2010-2011. The analysis process identified themes that captured diverse perceptions of relevance and students' identities. The focus of this paper is on diverse aspects of students' identities and their relationship with students' perceptions of the relevance of mathematics. The analytic framework is cultural historical activity theory. The results indicate that the students' perceptions of relevance and identity are dialectically related.

Introduction

This paper reports on data collected in 2010-2011. It is part of a research project, which was launched in 2009, and had two phases: a pilot study and a main study. The participants were students of a preparatory school (equivalent to an upper secondary school) in Ethiopia. The study examined students' perceptions of the relevance of mathematics to their future goals, their everyday life and society. Previous studies have investigated perceptions of mathematics' relevance focusing on upper secondary school (e.g. [START_REF] Sealy | On the relevance of the mathematics curriculum to young people[END_REF][START_REF] Black | Developing a 'leading identity': The relationship between students' mathematical identities and their career and higher education aspirations[END_REF] and middle school (e.g., [START_REF] Masingila | Examining students' perceptions of their everyday mathematics practice[END_REF]. [START_REF] Sealy | On the relevance of the mathematics curriculum to young people[END_REF] identified three different categories regarding the perceived relevance of mathematics to students' future goals: usefulness, exchange value and transferable skills. They note how students' perceptions are varied across different schools, and argue that such variations are linked to differences in the social and cultural situations of students as well as differences in the social context of the schools. They assert that the mathematics curriculum and its pedagogy should be framed in accordance with these varied perceptions of relevance. [START_REF] Black | Developing a 'leading identity': The relationship between students' mathematical identities and their career and higher education aspirations[END_REF] relate students' identities to the exchange value and use value of mathematics focusing onstudents' aspirations to study mathematically demanding subjects and their future career plans. They argue that the exchange value and use value of mathematics frames students' motives for studying mathematics. Use value relates to how mathematics enables one to pursue a vocation, and exchange value refers to what mathematics offers, e.g. it may enable one to join the university or obtain an academic degree. Black and colleagues suggest that identity develops alongside the motive, students' identities influence their perceptions of the use value and exchange value of mathematics.

Students' perceptions of the relevance of mathematics to their everyday life has also been examined previously [START_REF] Masingila | Examining students' perceptions of their everyday mathematics practice[END_REF]). Masingila's study is about students in Kenya. Her aim is to close the gap between students' experiences of mathematics in the classroom and its use in out-of-school contexts. She identifies six mathematical categories which are consistent with [START_REF] Bishop | Mathematics education in its cultural context[END_REF]: counting; measuring; explaining; playing; locating; and designing. Furthermore, some studies relate mathematical identities and perceptions of relevance to students' cultural backgrounds (e.g., [START_REF] Nasir | Identity, goals, and learning: Mathematics in cultural practice[END_REF][START_REF] Nasir | Ethnic and academic identities: A cultural practice perspective on emerging tensions and their management in the lives of minority students[END_REF]). [START_REF] Nasir | Identity, goals, and learning: Mathematics in cultural practice[END_REF] study highlighted how students establish a sense of identity as learners in relation to their African-American cultural backgrounds. She argued they learn better when tasks relate to their sociocultural backgrounds, such as playing dominoes and basketball. A similar study by [START_REF] Nasir | Ethnic and academic identities: A cultural practice perspective on emerging tensions and their management in the lives of minority students[END_REF] reported that students experience tensions between how they are situated in school and in out-of-school cultural practices [START_REF] Nasir | Ethnic and academic identities: A cultural practice perspective on emerging tensions and their management in the lives of minority students[END_REF]. This body of work highlights how identity relates to race, and its influence on power [START_REF] Nasir | Power, identity, and mathematical practices outside and inside school[END_REF] supporting [START_REF] Gutiérrez | The sociopolitical turn in mathematics education[END_REF] who also calls for the sociopolitical turn in exploring racial identity in mathematics education.

The Ethiopian sociocultural context has peculiar features and its schooling has a peculiar history. Before the introduction of modern education in Ethiopia, there have been traditional education associated with Islam and Orthodox Christianity. Modern education was introduced in Ethiopia around the beginning of the 20 th century [START_REF] Wagaw | Education in Ethiopia: Retrospect and prospect[END_REF]. In 1908, a modern school was opened in Addis Ababa [START_REF] Hoot | Early education in Ethiopia: Progress and prospects[END_REF]. It was named after the Emperor, Minilik II, who ruled the country in that period. Modern education was not in line with the country's needs in some ways, where Many of the subjects were languages such as Arabic, English and French [START_REF] Wagaw | Education in Ethiopia: Retrospect and prospect[END_REF]. Wagaw assert that though local languages such as Amharic and Ge'ez were taught as subjects, the language of instruction was not any of the local vernaculars (the language of instruction for the participants in the current study is also English). Although education was considered as a gateway to getting a job, some parents were sceptical about 'modern education' fearing it would not maintain cultural values [START_REF] Wagaw | Education in Ethiopia: Retrospect and prospect[END_REF]. According to Wagaw, the clerics also expressed concern about maintaining Ethiopian values, a worry shared by some scholars.

Participants of the current study were 16 to 18 years old, yet distinguished from the rest of their age group as they are considered as elites (high ability). Because they joined the preparatory school based on their success in the second of the three national examinations in the Ethiopian school system. They expect to join university after sitting the third and final national examination.

It is important to examine if students perceive that mathematics is relevant to their everyday life, society and future studies, and how students perceive the reason for learning and engaging with mathematics. Preliminary results of this study were reported earlier [START_REF] Gebremichael | Ethiopian preparatory students' perceptions of the relevance of mathematics to learning goals[END_REF]. The purpose of the current paper is to show the relationship between perceptions of mathematics' relevance and students' mathematical identities. This introduction provides background information, which can help the reader to understand the results. In the following sections, I provide the theoretical and methodological issues before presenting the data and its analysis. I finalize the paper with my concluding remarks.

Theoretical issues

Cultural historical activity theory (CHAT) is adopted as the theoretical perspective in this study. I employed Engeström's mediational triangle [START_REF] Engeström | Expansive learning at work: Toward an activity theoretical reconceptualization[END_REF] to understand how the students spend their time at home and at school. In the current study, the school and the family-life are considered as two different activity systems (see Figure 1). In the school, students experience and use artifacts, signs and tools such as textbook, lessons, etc. while undertaking actions towards the goals of learning mathematics and the other school subjects. The students are subjects of the schooling activity, and interact with the object [START_REF] Roth | Re/Making identities in the praxis of urban schooling: A cultural historical perspective[END_REF]. The object of an activity system consists of material objects, the motive, and the goals [START_REF] Roth | Emotion at work: A contribution to third generation cultural-historical activity theory[END_REF]. The object of the school activity system consists of the motive and the goals, including students' future goals. The school's motive could be producing students who can succeed in the national examination to attend university and become capable of solving problems of everyday life and society. The school's goals could be providing adequate knowledge for realizing the motive.

The artifacts, rules, community and division of labor mediate this interaction [START_REF] Roth | Emotion at work: A contribution to third generation cultural-historical activity theory[END_REF]. There are rules, which govern members of the community. According to the rules, students should follow the classroom norms, attend to specific topics and sit examinations. Students are members of the school community, which also interacts with the object. These relationships are also mediated by the division of labor among members of the school community; the students and the teacher have different roles. There could also be differences in the roles of students. There are authorities, who have roles in deciding who will go to preparatory school and university. These authorities are represented by the school administrators, who enforce the rules set by these authorities and form part of the community. The students are divided into social science (SS) and natural science (NS) streams. These are also communities. The mathematics teacher also classifies them in terms of achievement level. The teachers of the various school subjects are members of the school community. According to the school rules, the students are operating in a school, which implements a nationally designed curriculum. Mathematics teachers are required to follow the nationally produced textbook (Federal Democratic Republic of Ethiopia Ministry of Education, 2010). This artifact influences another school artifact, the lesson. It is from this textbook that teachers give classwork and homework.

Figure 1 shows that the components of the activity systems are related to each other, and the double arrows represent the dialectical relationship between them. The figure represents two activity systems: school and family-life. As in the school activity, the student is subject of family-life activity, and interacts with the two objects as an actor. The object of the family-life activity system consists of material objects, home tasks, motive and goals. The motive of the family-life activity could be survival of the family, and one goal of this activity is a student's personal development. As part of this goal, the student engages in school tasks and family members provide support. Participants experience contradictions between the components of activity systems, and contradictions are considered as sources of development [START_REF] Roth | Re/Making identities in the praxis of urban schooling: A cultural historical perspective[END_REF]. Students may experience contradictions between objects of the school and out-of-school activities. For example, as we will see in the data presentation, preparatory mathematics is hardly seen as useful in everyday life and society. These contradictions can be sources of development of particular perceptions of relevance and identity.

As long as there is activity, there is an acting individual, and the individual's identity is integral to the activity [START_REF] Roth | Emotion at work: A contribution to third generation cultural-historical activity theory[END_REF]. [START_REF] Roth | Re/Making identities in the praxis of urban schooling: A cultural historical perspective[END_REF] distinguish between social and personal identity. In my study, the students seem to form aspects of identity as they participate in the school and out-ofschool activities. Personal identity is where the individual student recognizes her/himself as such, and the student can also have a social identity where other members of the community recognize her/him as such [START_REF] Roth | Re/Making identities in the praxis of urban schooling: A cultural historical perspective[END_REF]. For example, a student is recognized by others as a high achiever. [START_REF] Roth | Vygotsky's neglected legacy": Cultural-historical activity theory[END_REF] suggest a third aspect of identity, collective identity, which an individual holds as a member of a group. Students are recognized as members of SS or NS streams.

Collective identity is associated with the structure, which includes the components of activity systems [START_REF] Roth | Vygotsky's neglected legacy": Cultural-historical activity theory[END_REF]. The national curriculum and the instruction language (which is foreign to them) are parts of the structure.

Artifacts, rules, community and division of labor mediate students' identities [START_REF] Roth | Re/Making identities in the praxis of urban schooling: A cultural historical perspective[END_REF]. For example, the teacher recognizes students as such based on their roles in the classroom. The division of labor also mediates the perceptions of relevance as the teacher directs students' attention to what might be of value for future studies in both the SS and NS communities. The school rules, which enforce the significance of success in examinations, can mediate the students' personal as well as social identities. The rules direct the students' attention to the importance of examinations scores for recognizing themselves or others. The teacher's recognition of students as such is also based on examination scores. In addition to the rules, which enforce the adopted curriculum, the school and out-of-school artifacts mediate students' identities as Ethiopians and perceptions of mathematics' usefulness. The contradictions, which they experience between the objects of the school and out-of-school activities, can be sources of development both in relation to their national identities and in addressing doubt about mathematics' usefulness in everyday life and society.

Methodological issues

Group interviews were undertaken where each group had three students of the same sex and same class. Each group had high, medium and low achieving students. The intention of the grouping is to make students feel comfortable and remind each other of their respective experiences. Following [START_REF] Miles | Qualitative data analysis: An expanded sourcebook[END_REF], I conducted data reduction through listening to the video-recorded interviews. This was done to simplify the data and obtain focus by deciding on which pieces of data provided the best idea of what each participant is saying. This data reduction process was influenced by the research questions and aimed to expose the students' perceptions of the relevance of mathematics. I made a table indicating the time and a description of what the interviewer and interviewees said. I transcribed the utterances of students that possibly exposed their perceptions of the relevance of mathematics and related issues. Then, I followed Miles and Huberman, and undertook coding. [START_REF] Miles | Qualitative data analysis: An expanded sourcebook[END_REF] explain that coding of written transcripts can be undertaken based on the research questions and can employ concepts that are often used in certain theoretical perspective. The excerpts reported in the data presentation and analysis are students' responses to the interview questions about the relevance of mathematics. After coding was completed, the next step was to examine the coded text to obtain themes (e.g., [START_REF] Miles | Qualitative data analysis: An expanded sourcebook[END_REF]. I grouped the data segments with the same recurring topic into a particular theme.

Data presentation and analysis

This section presents examples and analysis of the interview data under two subsections as follows.

Students' personal and social identities and the relevance of mathematics to future goals

Students tell stories which relate to their identities and mathematics' relevance to future goals. Identities and perceptions of relevance seem to emerge as students participate in school and out-ofschool activities (e.g., Sofia's story). They emerge in the interactions between the subject, the communities and the objects of the activities (Milkias's story). The rules and the division of labor mediate students' identities as well as their perceptions of relevance (Beliyu and Milkias's stories).

The school rules, which enforce that students should master certain mathematics topics and are ranked in the class based on examination scores, direct their attention to the relevance of mathematics to their future goals and to recognize themselves as such (see Beliyu's story). The division of labor also mediates their identities; for instance, their teachers recognize Beliyu and Sofia as high-achieving students. In the family-life activity, there is interaction between the community and the object, in which members of the family have roles in the student's personal development (e.g., Sofia's story). The rules in family-life activity enforce that students should follow what their elders tell them to do and that elders should care for the younger. Members of the family recognize each other as such. The rules and the division of labor in family-life activity direct students' attention to recognize themselves as such in connection with mathematics. The division of labor also determines their perceptions of relevance as the teacher directs the students' attention to the relevance of mathematics with respect to their current community and their future study (Milkias's story). The students also perceive that mathematics has exchange value (e.g., Beliyu's story). The school rules, which mediate the students' identity, mediate this perception of relevance.

Other members of the community such as the mathematics teacher, recognizes the individual student as such (e.g., Beliyu and Sofia). This could be their social identities (e.g., [START_REF] Roth | Re/Making identities in the praxis of urban schooling: A cultural historical perspective[END_REF].

There is a distinction between the areas of study, which students of SS and NS streams can progress to at university. There is also evidence of a collective identity (e.g., [START_REF] Roth | Vygotsky's neglected legacy": Cultural-historical activity theory[END_REF]. Based on their membership of either SS or NS streams, students recognize themselves or others recognize them as members of these communities, particularly, in connection with the implications this membership has for the use of mathematics in future studies (e.g., Milkias's story).

Students' national identities and the relevance of mathematics to the nation

Students tell stories relating to national identity and mathematics' use in everyday life and society.

Andualem: Is preparatory mathematics useful in everyday life? In the society?

Akalu: I think that is the difference between the others [other countries/ societies] and us. They are more practical, but we grasp the theory and we get confused where to apply it. The students perceive that preparatory mathematics is hardly useful in everyday life and society.

The lessons and the textbooks mediate the perceptions of relevance by offering mathematics topics with hardly any usefulness in everyday life and in Ethiopian society (e.g., Haleluya's story). These artifacts direct students' attention to recognize themselves in connection with their attending of a national mathematics curriculum. The rules and artifacts, which enforce the content of school subjects for SS and NS communities, mediate students' identities by directing the students' attentions to the available gaps (e.g., Haleluya's story). The division of labor, which gives students the role of grasping the theory and does not allow students to have a clear idea of where to apply it, directs students' attention to recognition of themselves as such (e.g., Akalu's story). In addition, participants experience contradiction between the objects of the school and out-of-school activities in Ethiopian society (e.g., Akalu's story). The experiencing of this conflicting situation can be a source of the development of national identity. The students belong to a society, which uses artifacts and has a cultural heritage that are Ethiopian, though diverse. They operate in an Ethiopian school system, which enforces Ethiopian education policy. Students are experiencing a national mathematics curriculum, hardly embraces the situation in Ethiopian society (e.g., Haleluya's story). They learn in a foreign language. These national features form the structure in which national identity emerges.

Concluding remarks

The different aspects of students' identities and their perceptions of relevance are dialectically related (one presupposes the other). They recognize themselves as preparatory students, who have a future goal of joining university. Then, they perceive that preparatory mathematics has an exchange value in giving access to this future goal. Thus, an exposition of students' perceptions of relevance presupposes their identities. In addition, students' expositions of identities presupposes their perceptions of mathematics' relevance as having exchange value in giving access to university study, as well as in being ranked high in examinations. The teacher's recognition of students as SS and NS students presupposes the relevance of mathematics to these students' future study, which influences their perceptions of relevance. The students' perceptions of relevance also presupposes their identities as SS and NS students as well as their identities as future students of certain disciplines. The exposition of perceptions of mathematics' relevance to everyday life and society appears to presuppose who they are as mathematics learners in this Ethiopian situation. On the other hand, their expositions of national identities are based on perceptions of mathematics' relevance to Ethiopian society and everyday life.

The current study exposed national identity, which is different from ethnic or racial identity (e.g., [START_REF] Gutiérrez | The sociopolitical turn in mathematics education[END_REF][START_REF] Nasir | Identity, goals, and learning: Mathematics in cultural practice[END_REF][START_REF] Nasir | Power, identity, and mathematical practices outside and inside school[END_REF][START_REF] Nasir | Ethnic and academic identities: A cultural practice perspective on emerging tensions and their management in the lives of minority students[END_REF]. These works attempt to examine identity of particular minority groups within a larger national culture (e.g., American culture, American school system where school rules enforce the American curriculum). But each national context has peculiar features. The sociocultural situations, including out-of-school activities, and the artifacts students experience in the school and outside of the school are likely to be different in various national contexts. National identity is a collective identity, and consistent with [START_REF] Roth | Vygotsky's neglected legacy": Cultural-historical activity theory[END_REF] the focus is on the structure. It is important to examine this identity in national contexts with peculiar features of the structure including adopted curriculum, use of language foreign to them, etc.

Therefore, mathematics education in Ethiopia must consider the sociocultural situation in which it sits. The situations that separated parents from students, in the introduction of modern education, still appear to prevail in the students' learning of mathematics. Students feel detached from their society with respect to the usefulness of mathematics. Further investigations need to be undertaken in this direction.
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 1 Figure 1: Network of activity systems adopted from Engeström (2001)

  That is the problem. [11 th grade, NS, male] Haleluya: We learn to change our situations in a scientific way. Therefore, what we learn has to be related to our everyday life ... After consuming two or three pages, you get … numbers. …, what is its importance in my life? …. Or something related to … society. Our country might not have a need for mathematics. However, in economics, many people want to know …, and about business, about alleviating unemployment ... How we can use our resources. [12 th grade, SS, male]