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In this paper we investigate Norwegian and Swedish upper secondary students' perspectives on the purpose of school mathematics. Students were group interviewed in various schools in both Norway and Sweden and the video recordings of those interviews fully transcribed. In each country transcriptions were subjected to a constant comparison analytical process that, coincidentally, yielded the same two dominant themes that we report here. Firstly, all students spoke about how learning mathematics facilitates being able to manage shopping, personal finances and other functional aspects of the real-world. Secondly, students spoke about how learning mathematics would facilitate their getting a job, including some Swedish students who saw mathematical success as a high status qualification preferred by employers.

Introduction

Despite evidence that large scale assessments of mathematics achievement like the Organisation for Economic Cooperation and Development's (OECD) Programme of International Student Assessment (PISA) have prompted curricular changes in many OECD member countries [START_REF] Breakspear | The policy impact of PISA: An exploration of the normative effects of international benchmarking in school system performance[END_REF], the nature of school mathematics is not an unproblematic given and varies considerably cross-culturally [START_REF] Andrews | Understanding the cultural construction of school mathematics[END_REF]. Indeed, all curricula, which are based on a culture's conception of an ideal person [START_REF] Cummings | The institutions of education: Compare, compare, compare![END_REF], are rooted in substantially more than what can be inferred from official documents. Consequently, the ways in which teachers conceptualise and present mathematics varies from one cultural context to another, inevitably influencing the beliefs that students form about mathematics and its purpose [START_REF] Cobb | Two children's anticipations, beliefs, and motivations[END_REF].

Students' beliefs about mathematics and its teaching have been the focus of much research for more than four decades, following [START_REF] Erlwanger | Benny's concept of rules and answers in IPI mathematics[END_REF] case study of Benny, a twelve year-old student who had come to see mathematics as invented rules, each for a particular type of problem, that work like magic. Benny's beliefs about mathematics effectively laid the ground for the field, not only from the perspective of what students believe about mathematics and its teaching but also the ways in which teachers' beliefs and practices are implicated in the construction of such beliefs. In short, the significance of this work draws on the premise that students' beliefs are informed by, and inform how they respond to, their mathematics-related learning opportunities [START_REF] Erlwanger | Benny's concept of rules and answers in IPI mathematics[END_REF][START_REF] Callejo | Approach to mathematical problem solving and students' belief systems: two case studies[END_REF]. In this regard, "beliefs constitute, for the believer, current knowledge about the world" (Cobb, 1986, p.4).

Over the succeeding years, research into students' mathematics-related beliefs has addressed a variety of themes, which have been well summarised by Op 't Eynde and his colleagues [START_REF] Op 't Eynde | Framing students' mathematics-related beliefs: A quest for conceptual clarity and a comprehensive categorization[END_REF][START_REF] Op 't Eynde | Epistemic dimensions of students' mathematics-related belief systems[END_REF], which they present under three broad headings; beliefs about mathematics education, beliefs about the self as a mathematician and beliefs about the mathematics class context. Within these three broad headings, which space prevents us from discussing in depth, are located most aspects of mainstream beliefs-related research. However, a strand that has received less explicit attention the literature, particularly in the Scandinavian context, has been the beliefs students hold about why they are compelled to learn mathematics for so many years.

The purpose of school mathematics

In general terms, the reasons why children spend so many years studying mathematics are not always clear, although typically they seem to be tied to ensuring either the social, economic and political mobility of the individual citizen or the nation's economic growth through preparing the next generation of employees [START_REF] Schoenfeld | The reading and math wars[END_REF]. Such perspectives are philosophically rooted in either personal emancipation or the reproduction of the existing social order respectively. That being said, while much philosophical research has addressed the general aims of education, "very little sustained work of this kind appears to have been carried out in mathematics education", to the extent that "there is sufficient disagreement, lack of clarity and modesty to warrant further enquiry" (Huckstep, 2000, p. 8). It is on this that we next focus, confirming Huckstep's concerns.

Various scholars have considered the purpose of school mathematics. For example, [START_REF] Niss | Goals of mathematics teaching[END_REF] discusses the justification and the goals of mathematics education from both theoretical and historical perspectives. [START_REF] Davis | Why teach mathematics to all students? For the Learning of Mathematics[END_REF] adopts a largely philosophical standpoint in suggesting three distinct purposes, which he describes as the teacherly, the rhetorical and the hermeneutic. The teacherly purpose for teaching mathematics derives from a set of largely forgotten reasons tied to the belief that "knowledge of mathematics is necessary for every citizen of today's world" (p. 18). The rhetorical purpose derives from an "explanatory fantasy that is currently preferred to organize and structure experience" (p. 19). The hermeneutic purpose lies in beliefs that "there are moral and ethical imperatives that operate in the human and in the more-than-human realms" (p. 21). In a slightly more prosaic manner, [START_REF] Noyes | Rethinking school mathematics[END_REF] writes of six broad purposes; mathematics for the academy, for employment, for general education, for citizenship, for the information age and, finally, critical mathematics education. [START_REF] Ernest | Mathematics and values[END_REF], in a not unrelated manner, describes seven purposes; functional numeracy, work-related knowledge, advanced specialist knowledge, problem posing and solving, mathematical confidence, social empowerment through mathematics and, finally, appreciation of mathematics itself. Finally, [START_REF] Watson | Red herrings: Post-14 'best' mathematics teaching and curricula[END_REF], in a manner that seems to summarise both Ernest and Noyes and mirror [START_REF] Davis | Why teach mathematics to all students? For the Learning of Mathematics[END_REF], proposes three broad purposes; mathematics as a set of useful skills and procedures, a support for the burgeoning mathematicsrelated professional, and a tool that facilitates successful societal participation. In sum, as [START_REF] Huckstep | The utility of mathematics education: Some responses to scepticism[END_REF] indicated, mathematics is taught for various reasons tied to cultural norms and values.

Interestingly, despite research discussing the purpose of mathematics from an outsider perspective, few studies have engaged with the insider; what do recipients of mathematics teaching think is the purpose of what they are taught? In this respect, it is salient to note that [START_REF] Brown | Primary student teachers' understanding of mathematics and its teaching[END_REF], when investigating beginning primary teachers' understanding of mathematics and its teaching, found that "a sense of bafflement about the purpose of school mathematics permeated many accounts" (Brown et al., 1999, p. 305). That is, these students had completed school and still had no idea as to the purpose of school mathematics. In the light of such uncertainty and acknowledging the lack of research in the field, particularly in the context of Scandinavia, we examine the beliefs about the purpose of school mathematics of both Norwegian and Swedish upper secondary students. As in Brown et al.'s (1999) study, these students are close to the end of their school careers and should have formed clear ideas as to the purpose of mathematics.

The study and its methods

The data on which this paper is based derive from a comparative interview study of upper secondary students in Norway and Sweden. In broad terms the study set out to explore students' perspectives on their many years of school mathematics. Students were interviewed in pairs or threes, and the interviews were structured around the following four questions, with follow-up questions where appropriate:

1. How would you describe a typical mathematics lesson at school? 2. What do you think is the purpose of compulsory school mathematics?

3. What do you think mathematics as a subject has to offer to those who engage with it? 4. If you could say something about the nature of mathematics education to those in charge of the educational system, what would it be?

It is the answers to question 2 that we will be focusing on in this paper.

The Norwegian data derived from 17 interviews involving 42 students from three schools. Two schools, one in Oslo and one in Trondheim, were high-achieving academic schools, while the third was a relatively low-achieving vocational school in Oslo. The Swedish data derived from 18 interviews involving 50 students from four schools. These schools, from various parts of Stockholm, all offered a range of vocational and academic tracks. Consequently, we make no claims about schools' representativeness nor do we seek to generalise. All participants were fully aware of the purpose of the research and of their rights to withdrawal.

Interviews, undertaken at a time chosen by the students, were video recorded on laptop computers, a decision justified in four ways. Firstly, video, especially when participants talk over each other, simplifies transcriptions. Secondly, video captures non-verbal communication. Thirdly, due to their classroom ubiquity, laptops were expected to create less disruption than tripod-mounted video cameras. Fourthly, laptops record data directly to their hard-drives, simplifying data storage and analysis. All interviews were transcribed and, in each country, subjected to a constant comparison analysis whereby each transcript was read and categories of response identified. With each new category, previously read episodes were re-read to determine whether the new category applied to them also. The two data sets were analysed separately to ensure the cultural integrity of the findings.

Results

The data from both countries yielded a variety of themes. However, two closely related themes dominated the analyses in both contexts and it is these we turn to in this paper. These were related to being able to function in the real world and getting a job, and were present in every single interview in one form or other. Below we give a more detailed description of the two themes as well as exemplifying interview extracts from both academic (A) and vocational (V) students. Other themes, relating to mental training, appreciation, and uselessness were also present in the data (though much less so). However, it is beyond the scope of this paper to discuss those here.

Mathematics enables one to function in the real world: Norway

A large number of students emphasised the importance of mathematics in daily life, which typically seemed to consist of going to the supermarket or calculating one's salary and taxes. In respect of the former, Line's (A) comment was typical; "maths is a lot about everyday life… you wouldn´t be able to go to the store and buy goods if you didn´t have some maths". Similarly, Robin (V) commented that "when you are going to buy food and stuff, you need to know how much things cost and stuff".

With respect to both shopping and income, Tania's (A) comments were not atypical. 'daily life'. For example, Amalie (A) commented that she hadn't "thought that much about it" before adding that "you do at least have to know some maths… like in daily life, then maths is useful". Interestingly, she then offered the observation that "when we are at high-school level then I don´t exactly think that all the maths I learn will be useful".

In sum, the Norwegian students were confident that knowing mathematics would support their functioning in the real world, although there were occasions when the manner of this support was vague and imprecise. It was also interesting to see Amalie's and Ruben's comments that while mathematics was a real-world support, much of what they learned was unnecessary in this respect.

Mathematics enables one to function in the real world: Sweden

In every Swedish interview students spoke about how they saw mathematics as preparing them to face a world beyond school, mathematics as supporting their real-world functionality. Within this utilitarian strand two major themes were identified. The first concerned personal finance and the management of money. Here, almost all students spoke about understanding interest, as with Jacob's (V) comment that "percentages in terms of interest and loans and things like… that's very good to know because you might not really figure out in your head how much you can spend". In similar vein Pedram (A) said that "amortization…, interest rates, interest costs, to be able to figure it out, it is important". Others spoke more generally about the management of personal finances. For example, Mark (V) commented about the need to manage "larger sums, as well as your salary", while Kenneth, in the same vocational track interview, added that "it becomes much easier to make financial plans… if one has several years of mathematics". Finally, several students spoke of the need to avoid overextension, as in Göte's (A) concerns with respect to "SMS loans and stuff, there are many who do not know how much you lose there" and Omar's (A) worries that "there are too many adults today who do not really understand interest and how it works".

The second major theme relating to being able to function in the real world related to the mundane world of everyday shopping. Comments typical of others were like those of Alice (A), who said that "it's something you use in everyday life, it's typical when you go shopping, it's just the basics", or Mark (V), who said that "it's always good to have a base in maths. So, if you go shopping and have a hundred, then you cannot buy for more than a hundred". Others offered a slightly different perspective. For example, Hanna (A) raised the overall mathematical expectation of such transactions by commenting that "if you've gone shopping and there is a discount and know how to do that or how to pay what you're gonna pay in. It is like useful to use maths like this", while André (V) added that "you always look at the prices and compare them to the prices in another store".

Knowing mathematics enables one to get a job:

A number of students spoke about how they saw their learning of mathematics in relation to their future careers. In most cases students spoke hypothetically as few seemed to have considered their own particular career aspirations. For example, Sarah (A) said that I think that maybe we need to spend as much time on maths as we do because we don´t know who ends up as engineers or who maybe works with something that you maybe don´t need a lot of maths for... you can´t know in advance, so everyone has to learn everything... so that you can be what you want.

In similar vein, Kristine (A) commented, after acknowledging "that is a bit of a difficult question", that it depends a lot on what you plan to do after high school... if you have planned to take a fairly high education then it is clear that there is a lot of maths; if you, for example, are going to be a chemist or a physicist or... medical studies too... or generally medicine, if you are to calculate dosages for a pain killer it is a bit bad to get a really huge dose… but if you plan to work at Mc Donalds for example, then it is not so important.

The comments of both students indicate an understanding that different professions will require different levels of mathematical competence. However, neither of them sees mathematics as an important component of education for everyone for its own sake. However, having observed that working in McDonalds does not require much by way of mathematical competence, Kristine added that "but how do we know from the start who will be a physicist and who will work at McDonalds?"

Other students noted that they do mathematics for as long as they do because it is a formal entry requirement for higher education (even if that higher education is unrelated to mathematics). In this respect, Andreas (V), in a comment typical of others, noted that "actually it is an entrance requirement for the college I plan to go to later... but apart from that I don´t see any reason to know such advanced maths". In such a comment, and those of Sarah and Kristine, lies a tacit concession that everyone has to spend twelve years learning mathematics just in case it might be useful, a conclusion summarised well by Gina (A), who said, "I think maybe you don´t notice the importance until later".

In a related manner, Malin (A) spoke of how mathematics supports the learning of other subjects. She commented that you need to use maths a lot in other subjects, so you have it in chemistry and physics and stuff... so maths is a very important tool… so it is not... if you look at the maths as a subject... just a subject, then it can be a lot of numbers and a bit like... but if you put it in the context of other science subjects, then it is the most important tool you have.

Knowing mathematics enables one to get a job: Sweden

Very few students did not, during the course of their interviews, refer to the ways in which learning mathematics would enhance their employment prospects. Within the Swedish data two major subthemes were identified. The first of these concerned students' beliefs about the generic ways in which mathematical knowledge would prepare them for work. At its most basic, according to Andreas (V), "any job requires quite some math knowledge, in all cases, plus or minus, often times. … and that applies to the majority of all jobs". More specifically, as in the comments of Thomas (V), "you get better chance of getting a better job with like higher level of mathematics", while Alice (A) believed that "when one has read maths, one can study further and get … more opportunities for the future, one can say, more career choices". Others still, saw beyond their first job, as with Kenneth's (V) comment that "even when you think you have found out what you want to be, you might want to switch careers later and then maybe you need more knowledge in maths".

From the perspective of particular career routes, Dennis (V) commented that "as an electrician you need so this current, voltage, and everything like that, it requires maths for", while Roxana (A) suggested that "if you're going to become an engineer for example you're gonna read a lot of mathematics".

The second, slightly cynical, theme found students discussing how being mathematically qualified gave them an advantage over those who were not. For example, Ted (V) commented that "I think that many who have not read maths will not get a job, for the employer will not hire those who cannot work in the same way", while Jacob felt that the mathematically qualified "is more knowledgeable, that way he can solve the problem the less skilled cannot; he can see the big picture of things better". Hanna's (A) view was that such advantages stemmed from the fact that it might be like easy for that (mathematically well-qualified) person to think logically, to think outside the box and that kind of stuff. And the other (less well-qualified) person might have a few more problems with that, maybe… and probably it's easier for the person that's really good at math to excel in whatever they want to do… which is harder for the other person Most Swedish interviews also contained some reference to the ways in which mathematics was seen as a service tool to other forms of activity. Typically, these focused on the natural sciences, as in the comments of Adam (V), who said, "you use math well in other subjects like physics", Mikaela (A), who believed that "I know … in chemistry or physics … I need maths. So I think to learn the physics or those things you need to learn, to know the maths first. So you can build on it" and Julio (V), who argued that "maths is the grounding for several subjects, so if you remove maths, it's not just maths skills that will be worse, but then it is physics, chemistry and yes science subjects just disappear, so maths is an important part". Others' comments were more general, as in Winston's comment that mathematics "works well with other subjects that also need the maths, like they complement each other", while Max commented that "sports is a subject where you use it (mathematics)".

Discussion

In this paper we set out to uncover what Norwegian and Swedish upper secondary students believed was the purpose of school mathematics, particularly as it has been an ever-present compulsory part of their school careers. The results seem much removed from mathematics as a problem posing and solving discipline [START_REF] Ernest | Mathematics and values[END_REF] for which teaching aims to "lead students to appreciate the power and beauty of mathematical thought (Dreyfus and Eisenberg, 1986, p.2). Indeed, the two dominant themes, mathematics as a support for functioning in the real world and mathematics as an entry into employment, are as utilitarian as it is possible to be, showing no connection to mathematics as a cultural artefact to be appreciated as would be art, music or literature. Moreover, the themes were not utilitarian in the sense that students saw themselves as having been educated for citizenship [START_REF] Noyes | Rethinking school mathematics[END_REF], made socially empowered [START_REF] Ernest | Mathematics and values[END_REF] or inducted into societal participation [START_REF] Watson | Red herrings: Post-14 'best' mathematics teaching and curricula[END_REF]. They were utilitarian solely from the perspective of personal advancement. There was no evidence that these students, many of whom were expecting to go to university and study mathematics-related subjects, saw mathematics as part of the "moral and ethical imperatives that operate in the human and in the more-than-human realms" (Davis, 2001, p. 21).

While such findings may be disappointing, we acknowledge that these students' perspectives have not emerged by chance but from individually unique experiences of mathematics. These ten-and eleven-year experiences, located in different countries and schools, will necessarily have influenced the formation of individuals' beliefs about the nature of mathematics and its purpose [START_REF] Cobb | Two children's anticipations, beliefs, and motivations[END_REF], and yet their collective voice was close on deafening. So, are there any explanations? Well, the literature is not particularly expansive on such matters, although a recent case study may offer some insight. In their study of largely disaffected Swedish upper secondary school students, [START_REF] Andersson | I am [not always] a maths hater": Shifting students' identity narratives in context[END_REF] motivated their students by means of tasks involving, inter alia, percentages related to personal economics. This approach, which was received positively by the students concerned, raises at least two important questions. The first is whether such an approach legitimates students' perception that school mathematics is about preparing them for the real world.

The second is whether students' positive reactions were a consequence of the task meeting their expectations of school mathematics. In short, which came first, the chicken or the egg?

  She said that You need it in daily life and… you´re in the shop, you want to buy something, and then you must add… sum the price of the things you buy and stuff… like if you work, and if you want to know how much you earn and you want to know your net income... if you know it yourself you can double check if the person who does it has done it right and stuff. While Ruben (V) added that "you can calculate numbers and stuff… it helps you on in life... if you work you can calculate your salary and stuff", before adding that "there is a lot of maths that you don´t need, but you need at least a part of it". Others offered less specific statements regarding
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