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ABSTRACT

In many countries, including Norway and England, there is a concern about the low number of students continuing with post-compulsory mathematics, and especially the low number of girls. Drawing on socio-cultural perspectives on the construction of identity, this paper explores the role of cultural models in choosing post-compulsory mathematics in the context of contrasts between Norwegian and English education systems, practices and policies. Specifically, we seek to interrogate the extent to which a Norwegian public discourse of egalitarianism, particularly gender equity, impacts on girls’ and boys’ accounts of choosing mathematics. We conclude that there are more similarities than differences between the two countries, and note the potential impact of neo-liberal discourses in eroding Norwegian equity discourses. 

Key words: gender; post-compulsory mathematics; cultural models; equality; choice


GENDER AND MATHEMATICS IN NORWAY AND ENGLAND

In many countries, including Norway and England, there is a concern about the low number of students continuing with post-compulsory mathematics, and especially the low number of girls (see Bøe on Norway in 2012, and Noyes on the UK in 2009). Sociocultural and discursive theorists have addressed this issue by highlighting the link between identity and the social practices of school mathematics, arguing that girls and women experience traditional competitive mathematics classrooms negatively (Boaler & Greeno, 2000; Paechter, 2001; Solomon, 2009) or that there is a lack of discursive spaces in which they may comfortably identify as mathematically inclined (Solomon, 2012). Writing about the UK, Mendick (2005) emphasises that girls’ under-participation in post-compulsory mathematics is not due to characteristics of girls themselves, but to the practice of mathematics: ‘masculinity’ and ‘femininity’ are ‘fluid properties of practices not people’ (p. 240) such that doing mathematics is ‘doing masculinity’ (p. 235). 

[bookmark: _Toc351071036]However, school systems and educational ideologies in Norway and England are very different; in particular, as Wedege (2007) has suggested, mainstreaming of gender issues in Norway and Denmark means that ‘whether the issue is gender difference or gender equity, in the Nordic countries the underlying issue will always be equal opportunity’ (2007, p. 252).  This is inscribed in the Norwegian school system such that ‘everyone can choose an educational path and a vocation that suits their own interests and abilities, irrespective of traditional gender role expectations’ (Ministry of Education and Research, 2007, p. 22). In Norway the historically dominant ideology focuses on equal rights in education, mixed ability teaching which disallows permanent streaming, and late specialization, although this emphasis on egalitarianism is under pressure from travelling neo-liberal discourses (Braathe, 2012).  In England, however, the school system operates explicitly within these discourses. Accountability, market competition, testing and ability grouping are commonplace and accepted as “common-sense”, even in the primary years.  This is particularly so in mathematics, where such practices are perceived as essential despite arguments that the system reproduces cycles of disadvantage and fails to teach for understanding (Solomon, 2009). While compulsory schooling England has a high profile system of public examinations, culminating in GCSE at age 16 in (typically) 8-10 subjects, Norwegian students in Year 10 (the final compulsory year) will have only one national written exam and only one locally given oral exam. Moving into the post-compulsory years, students in Years 12 and 13 in England will move to specialisation, typically studying towards between 3 and 5 ‘A’-levels, with public examinations in all subjects in both years[endnoteRef:1].  Norwegian students in the equivalent years 11-13 will have varying experiences according to what type of programme they follow, but a typical experience will be that in Year 11 only 20% of the students will have an examination which can be either written or oral, in Year 12 all students will have either a written or an oral examination, and in Year 13 all will have one written exam in Norwegian. They will also have two other written exams and one oral. The students do not know which subjects they will have exams in, and these are randomly drawn (Norwegian Directorate for Education and Training, 2013).  [1:  Students may follow a more vocational pathway, or leave education altogether.  Here we are stating the typical traditional pathway, which is that followed by the students in this study.] 


In this study, we were interested to explore the ways in which these differing educational and discursive contexts might shape students’ accounts of choosing mathematics. In particular, Wedege’s observations raise the issue of the potential influence of Norwegian equity discourses: would mathematics be less likely to be seen as a gendered choice in Norway?  Would students draw on different cultural models of mathematics and how it is learned?  To investigate these questions, we draw here on Sfard and Prusak’s (2005) and Holland, Lachicotte, Skinner and Cain’s (1998) accounts of narrative identity.  From Sfard and Prusak we take the suggestion ‘that identities may be defined as collections of stories about persons or, more specifically, as those narratives about individuals that are reifying, endorsable, and significant’ (2005, p. 16, original italics).  Of particular use here is their concept of a designated identity, a ‘story of the self’ which emanates from significant others and has many authors: ‘Identities are products of discursive diffusion – of our proclivity to recycle strips of things said by others …’ (p. 18).  Such narratives can ossify into accounts of academic success and failure: ‘On their way into designated identities, tales of one’s repeated success are likely to reincarnate into stories of special “aptitude,” “gift,” or “talent,” whereas those of repeated failure evolve into motifs of “slowness,” “incapacity,” or even “permanent disability”’ (p.18).  

As Holland, Lachicotte, Skinner and Cain (1998) point out, our social existence means that we must draw on cultural resources or tools in order to author ourselves.  The stories we tell, how we tell them, to whom and in what context we tell them, are products of the figured worlds in which we live, where ‘particular characters and actors are recognized, significance is assigned to certain acts, and particular outcomes are valued over others’ (p. 52).  Elsewhere, Gee (2012) introduces the concept of a cultural model as synonymous with a figured world, and we use this term here: 

A cultural model or figured world is a picture of a simplified world that captures what is taken to be typical or normal. What is taken to be typical or normal, of course, varies by context and by people’s social and cultural group... (p. 99)

With this focus on narrative and its use of cultural models, we explore here the differences and similarities in Norwegian and English students’ self-authoring as mathematics students, in terms of their use of cultural models of gender and mathematics, and their self-positioning within discourses of equity and competition.

THIS STUDY
[bookmark: _Toc356090206]
Nine 13th Grade Norwegian students, four girls and five boys from three schools in different areas of Oslo, volunteered to participate following an introduction to the study by With or by their own teacher or headteacher.  In England, three girls and three boys in Year 13 were recruited from a school in Manchester via initial contact with a teacher educator from Manchester Metropolitan University who was working at the school. The students were selected by their mathematics teacher in advance of our arrival, apparently with the aim of providing a diverse group with different social backgrounds and range of A-level subjects.  
All students in the study were interviewed by With; in Oslo, interviews were in Norwegian and in Manchester they were in English. Interviews were semi-structured and covered the following topics: students’ reasons for choosing post-compulsory mathematics, their reflections on what constitutes being good at mathematics, their peers’ and family members’ perceptions and experiences of mathematics. Towards the end of the interview, they were also asked direct questions about gender, unless they had brought this topic up themselves, in which case they were asked earlier; questions included ‘are there any differences between boys and girls studying mathematics?’ or ‘do you think there are any differences between what boys and girls choose to study?’. These direct and explicit questions about gender enabled us to analyse how students referred to gender discourses in their responses. All the interviews were recorded and transcribed, in their original language. Initial phases of the analysis were carried out by With, seeking to identify emerging themes and discourses.  Later stages of organisation of the analysis involved discussion between both authors; translation of the Norwegian data quoted here was undertaken by With in cooperation with Solomon, and aimed to capture the meaning of the original while producing ‘natural’ English, hence requiring extended discussion. 

ANALYSIS: THE COMPLEXITY OF CHOICE

Students' initial responses to the question ‘why mathematics’ were straightforwardly ‘rational’, for example ‘it’s a good thing for the future’ and ‘I like it’. However, ideas about their own enjoyment and interest were frequently connected to generalised statements about people and about mathematics itself, and more or less explicit statements about themselves as people. Thus Mathias (Norway) expands on the idea of interest to talk about particular qualities which he attributes to mathematics students, as distinct from students who choose other subjects: 

… so I would say that it has to do with interest in doing it, and maybe it has to do with how willing you are to not give up, how stubborn you are, because those who don’t do it, they might have given up too soon, and don’t care to try, or they are not interested in it. 

Also in Norway, Camilla approached the question about who chooses and who does not choose to continue with mathematics in a slightly different way, drawing on a ‘natural ability’ discourse:  if you don’t need mathematics for your future choices, then why should you choose to continue with it when you’re not good at it? 

So I think people have different abilities in it, and some can’t do it and some can do it. That’s the way it is in all subjects. So I understand why they don’t want to continue with it, and especially if you don’t need it, then it’s not necessary.

Many of the students said that they had chosen to continue with mathematics because they liked it and they enjoyed working with it.  Emily (England) connects this enjoyment with a personal history of ‘always’ having been good at it (‘…ever since I was a little kid …  I’ve always been consistently good at maths..’) and an implicitly negative comparison with other subjects which draws on a cultural model of mathematics as ‘harder’, because it can’t be memorised:

it’s always just been fun, … and then as it got harder, I sort of liked the challenge. … I decided to go for maths because I genuinely enjoyed maths and I don’t find it hard enough, and I wanted to do further maths cause it would help me with engineering, cos that’s what I’m applying for. And I didn’t like memorizing stuff so much, so that’s why I dropped biology…. you learn maths, you can’t really memorize it …

Beyond the straightforward stories about usefulness, enjoyment and interest, there are, then, hints of a cultural model of mathematics in both groups that denotes the student who chooses it as hardworking and always ready to take on the challenges which demand (natural) ability. As we shall show in what comes next, further complexities of choice emerged as students positioned themselves within circulating stories of the kinds of people they were, and within the spaces afforded by competing discourses of equality, ability and competition, and gender.

Circulating stories and mathematics identities
Many of the students talked about the influence of parents, friends and teachers.  In an explicit description of circulating family stories, Sara (Norway) says that mathematics is in the nature of her family and in her own nature; in fact, her father would have thought it was ‘weird' if she had chosen not to continue with mathematics because she has done well in it:

So I feel that most of my family see me as science-minded – they think that ‘she will become something like that’.  

In England, Emily talks similarly about how her family likes mathematics, and how her parents and sisters encourage her, and she works hard for them:

it’s motivating I’d say, cause sometimes when you do some work, cause they know it’s not the easiest thing ever, and it gets hard and you think “you know what? There’s so many people believing in you, man I’m gonna do it for them”. So it helps.

In Norway, Camilla identifies as a particular type of person in her story of not giving up mathematics. She says that it had ‘always been her subject’ and that she is ‘better at thinking logically’; she also talks about her parents’ positioning of her as ‘managing the best’ in mathematics when it came to choosing her subjects:

… mum and dad have been very on about that I should continue with mathematics – they know that it is what I manage the best – so they have kind of been on that I should continue with it – and also they know that I want to study engineering too so they say that ‘yeah, you have to do that’ and that I shouldn’t quit mathematics. 
Other people contribute to Camilla’s positioning as good at mathematics; she remembers meeting her primary school teacher, who asked only how she was doing with mathematics. In an ironic tone, Camilla says, ‘thank you for remembering me’. She underlines her self-positioning as a reluctant or ‘different’ mathematics student with a comment that her (female) friends say she is ‘crazy’ for studying mathematics.  

Positioning within competing discourses of ability, competition and equality
Both groups of students drew on similar discourses about the nature of mathematics, drawing on cultural models of mathematics as ‘hard’ and as an indicator of ‘cleverness’ or being ‘special’ in comparison with others.  For example, Louise (Norway) talks about how other students see those who study mathematics: 

no, I think they think that “you’re smart” or they think it is a bit impressive that you have R2, because it is a very difficult subject – it’s a common view that it is the most difficult in year 13, so I don’t know, I think it is actually is a bit cool just that you have it.

In England, Annie identifies as a ‘hard working’ student of mathematics in contrast to her friends who have chosen (implicitly) easier subjects and see her as a geek:

I think I’m a bit more hard working than them, because I guess maths is a subject where you have to work a lot harder than some of the others that they do. So I probably work a bit more ….  they’ll call me a little maths geek …

Doing mathematics increases her specialness:

There are lots of skills that are involved in maths, that like bring on a good character …. I think it shows you’ve got a good train of thought… 

However, other aspects of their accounts appeared to reflect the different educational systems and ideologies in their countries.   While Louise’s comment is quite usual among the Norwegian students, they also took some care when talking about differences between students, frequently referring to public discourses of equality in choice and opportunities.  They also appeared to be influenced by the Scandinavian ‘Law of Jante’ (Sandemose, 2000) which emphasizes the collective and devalues individual success and achievement and disallows claims to be better than others.  For example, despite his emphasis on the value of mathematics and its role in ‘prestigious occupations such as doctor and maybe engineering’ Ruben (Norway) is anxious to point out that there are a lot of higher education subjects which do not require it at all. Indeed, he appears conscious of the desirability of not devaluing those who get lower grades - this does not automatically make someone bad at mathematics:

… because there are many who cram a lot and knows the answers to the questions in the book, but they don’t know why it’s like that – so maybe there are many who sit there and maybe are on a 3 or 4 that can do [problems]  better than many others.. 	

Also in Norway, competing discourses of ability versus equality are visible in Cecilie’s attempt to sympathise with students who get poorer grades, and her ambivalence over her own position in the grades hierarchy:

… you can feel a bit of sympathy with those who get bad grades, at least if you know that they have worked really hard for it and they don’t get it in the end, but there are many who you understand that in a way don’t care to try or use their abilities and then it is kind of their own fault. And those who get good grades, of course, you look up to them, and they are maybe people who you measure yourself with  … there are many who know that I do well in mathematics, so in a way maybe a bit more are concerned with what I get than what others get, which can both be annoying and nice.

Although ability grouping is not a sanctioned permanent practice in Norway, it can be used temporarily.  In Year 12 the students at Jonatan’s school were divided into two groups for mathematics, one for the high achievers and one for the low achievers, and he was placed in the higher group. It was intended that students could change from one group to another if they wanted to. Jonatan reflects on being in the higher group:

I think it has to do with that you learn different things and that you enjoy different things – I who like mathematics, I learn it easier because I think it’s fun to work with.

However, he connects mathematics and ambition, thus undoing his attempt to recognise difference rather than deficit: 

those who have the easier mathematics is of course somebody that do not have big ambitions, and don’t think far enough ahead and you feel that in the group I am in which is the hardest there is – everyone has targets and everyone knows what they want.

Sara has participated in mathematics groups for specially gifted students. While she says that it is good to be challenged, and not to have to wait for the lower achievers, she also voices an emphasis on equal opportunities in mixed ability classrooms: 

I felt actually in a way it can be a bit bad, especially for those who are really good – but at the same time for those who are average or those who are bad – I don’t really know if they get a lot better when they don’t have others around that are interested – that maybe can give a bit of motivation to get better – I think it’s good with differences.

In contrast, the educational discourses of ability and competition as raising standards for all were more clearly voiced by the English students.  Emily makes an undiluted and unquestioning case that ability grouping and grade prediction will motivate all students to work harder and get better grades via an increase in competitiveness: 

I think it’s a really good system, because people lower down in the set, they’d sort of get annoyed that they weren’t higher up, so that’s made some of the people work harder, and people in the top set would think “I’m good enough, so I can work harder” – so I really like that system.

This is not to say that students in England never question the system, but the discourse which links ability and progress is powerful. For example, Tarik says that ability in mathematics could be a ‘genetic thing’, and that ability groups are useful, although he recognises the impact this might have on the achievement of lower sets:

I think – they are useful in some sense that they can categorize people so that you can be with similar people of level of maths, so that you can like thrive together, but I think it is sort of like labelling people, and for the sets lower down feel like they’re like stuck there and they can’t like accomplish more, so in that sense it’s not great.

[bookmark: _Toc356090214]Mathematics and gender within equality discourses
In the same way that the public discourse of equality was cross-cut by competing discourses of ability in the Norwegian accounts, the analysis revealed how discourses of gender equity competed with more traditional discourses of gender difference.  Camilla makes explicit reference to gender equity issues in order to explain patterns in subject choice.  She notes the dominance of men in certain subjects and the university’s positive discrimination policy, which she intends to capitalise on:

I think that engineering and things like that are more male dominated, that is why NTNU [Norwegian University of Science and Technology] have to give extra points for girls … there is of course subjects that are more dominated by gender than others. 

However, other students do not talk in these terms.  Cecilie draws on a familiar traditional discourse of boys as naturally able versus girls as mere hard workers: 

… I think that those who are the very best are boys, for example, but … those who come next under that, who are very good are girls, and then it is those who are maybe a bit worse are boys. [Why?] Well, you can wonder about that – it is also there I feel the ‘genius thing’ comes in, because it is often those who are the very best are in a way maybe also extremely good at many things, just understand everything very easy, and I don’t really have any explanation for why that is boys. That girls come in the middle has probably more to do with their work ethic – with working a lot with mathematics. 

Louise also attributes girls’ success to hard work, but implies that boys will catch up: 

… yes, I think at least at our age, girls work more than boys. I feel that girls do more homework, they do more tasks, and work a bit more than boys do now, but that later on when they start studying and when they’ve figured out what they want to specialize in, then I think they will work even harder. But I think that more girls work more now … at least I feel in our class that very many girls are better than the boys. 

As a boy, Bjarne is wary of going as far as to say that girls are not able to do mathematics, but he makes the same point by invoking boys’ ‘natural’ engagement:

I don’t dare to say they don’t have the head for it, but there’s probably more engagement from boys when it comes to things like mathematics – it’s more natural with boys.

Jonatan connects ambition and gender, noting that fewer girls choose mathematics even though they usually have better results than boys in school; while he deduces that this is because they are less ambitious, he notes the contradictions in his position:

… of course they have the exact same opportunities, but I feel that more boys have ambitions to get into more demanding education ... But I think it’s kind of weird, because ever since primary school, it is kind of the girls who are always the best.

In England, there was similar evidence of competing discourses. Emily talked in terms of outdated stereotypes and equal opportunities – nowadays, ‘anything goes’: 

… before it was sort of like …  “oh, girls are more into that textilesy stuff, English, talk about their feelings, guys are more logical thinking, just doing maths, science”. I wouldn’t say that stereotype exists any more, cos I don’t see it as much, it’s sort of equal opportunity, if a girl does maths it’s like “yeah, cool”, if a guy’s gonna do English, it’s “yeah, cool”. No one really does any sort of stereotyping anymore.

Kevin suggests that low self-esteem can restrict some girls’ options: 

[Can girls’ confidence restrict their possibilities in maths?] Probably yeah, cos [my girlfriend] enjoys it and she doesn’t think she’ll do as well – her target’s an A, but she doesn’t think she’ll get that, whereas my sister’s confident …I think she is more likely to want to do maths, cos she thinks she can do it because she’s more confident. 

He also recognises that his ‘mathsy’ family, including a father who is good at mathematics, will have made a difference.  But at the same time that he voices this version of an equality discourse, he also draws on a discourse of natural ability: 

All my family seem to be quite clever at maths … so we probably got some a bit natural..

Other students’ accounts were more clearly dominated by traditional discourses.  Annie identifies as a mathematician in the future, who would like to ‘be known as a clever maths person’. But she finds it difficult to picture a female mathematician: 

… for some reason I always picture a man, and never a woman, when I think of a mathematician, I don’t know why, but yeah for some reason it’s a man. 

Indeed, her friend Kaitlin appears to agree with this viewpoint:

… my friend Annie, you know, she’s a girl and it comes natural to her – it just seems like an utter oxymoron, it seems unfair.

Kaitlin subscribes to the discourse of male natural ability versus female effort:

… boys maybe feel more comfortable doing maths, I don’t think girls feel uncomfortable, but I think, I’m not sure if it’s true, but ideas of how the brain works, it sort of fits better into boys’ psychology to be able to do maths, rules, laws […] maybe it’s the people who it comes easier to are generally the boys, maybe the girls are the ones who have to put more effort in to get there, but you know girls are determined, we’ll put the effort in.

Kaitlin attempts to confront the stereotypes, but only by drawing on a traditional cultural model of femininity in describing a charity supporting girls in science:

… there’s a charity … and they have some images of scientists and these clever girls who are gorgeous looking as well as clever … maybe there should be more famous female mathematicians who look gorgeous and awesome at maths at the same time. 

DISCUSSION

We conclude that there are more similarities than there are differences between the two groups of students. They drew on familiar cultural models of mathematics, as difficult, challenging and indicative of the ‘good’ student. Many drew on the idea that hard work can create someone who is good at mathematics, but only those who are born good at mathematics can be ‘brilliant’.   These cultural models were often incorporated into circulating stories about their own positioning as good at mathematics, and their accounts of choice in particular.  

There were, however, some notable differences reflecting their different cultural backgrounds and their experience of growing up in two fundamentally different educational systems.  Discourses of ability and the legitimacy of competition within a system of ability grouping and performance were more powerful in the English students’ stories, and were not necessarily even questioned.  In contrast, the Norwegian students were more obviously careful in their accounts of ability and their limited experience of ability grouping. Drawing on discourses of equality and the Law of Jante, they tried to avoid devaluing other students, even though they also drew on the ‘international’ discourse of mathematics as a marker of cleverness. Their attempts to ‘juggle’ these competing discourses were very evident.  

Our final interest in this paper is the role of gender equality discourses in what our two groups of students said, and how this relates to choosing mathematics. We found that students in both Norway and England clearly positioned themselves within discourses of ability and gender.  While some subscribed unquestioningly to traditional discourses, many struggled to reconcile these with competing equality discourses, and to understand contradictions in their actual experiences. For the girls, the suggestion that women do not traditionally study mathematics did not appear to threaten their choice of studying mathematics, but it did appear to feed a potentially limiting self-positioning as ‘just’ a hard worker.  Overall, we conclude that the presence of traditional gender discourses and cultural models of mathematics in our students’ accounts demonstrates the complexity of choice as a product of negotiation with, and navigation through, competing discourses. We would also add that the additional complexity of neo-liberal discourses of competition and ability is something which Norwegian mathematics educators need to be vigilant about in the context of an increasing emphasis on competition in Norwegian schooling.
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