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A few years ago, my colleagues - Debbie Epstein, Marie-Pierre Moreau - and I interviewed a mix of school students, aged 15- to 16-years-old, and university students, some doing maths degrees and some not, from a range of social class and ethnic backgrounds in England and Wales
. We asked them to imagine two different worlds and the place of maths within each. The first was our current world projected 100 years into the future and the second was a parallel world where mathematicians appear on television regularly. I was surprised, fascinated and troubled by their responses. This paper was written in an attempt to make sense of them.

Over and over again people refused to imagine that there could be a world where mathematicians were television personalities and celebrities alongside popstars and actors - a world where the American Idol or the person with the 'X factor' was mathematically rather than vocally talented. These two responses are typical refusals, the first from a sociology undergraduate and the second from a maths undergraduate:

I think like trying to make something that everyone will love out of maths is never going to happen because music, I mean no, not everyone really loves music, but there's always some kind of music that people like. I mean you never really meet anyone who says 'I don't like music.' Do you know what I mean? Whereas loads of people say 'I don't like maths.' But that's because, it's just something more, I don't know, it connects to your emotions, it's more sort of, I, I hesitate to say this, it's more like primal if you see what I mean, it's just more like a sort of, an instinctive natural thing, and maths is just much more only, it's only like intellectual and if that's the way that your mind works then so be it, but a lot of people's mind isn't bent towards that. So I don't think that that would ever happen.

Um, I can't really imagine it.  I don't know really.  I don't really know what – it'd just be completely like – from my point of view of what it's like being at uni[versity], it'd just be completely opposite.  Like if I meet new people and everyone's like 'What course are you doing? What year are you in?' and you say 'maths', it's a bit of a standing joke that it just kills the conversation.  Everyone just goes 'oh, okay.'  But they say, everyone just says 'oh, I didn't like maths at school.'  And it'd just be completely opposite.  Like we were even told at school …, 'when you get to uni, everyone will think you're weird for doing maths.'  It's true, it's completely true.  So I suppose it'd just be the opposite to that.

These refusals draw on oppositions: the musical vs. the mathematical; the instinctive and emotional vs. the intellectual; our world where most people don't like maths and see it as weird vs. the world posited in the question where most people enjoy doing maths and watching other people doing it.  

Other oppositions came up in some of the talk about the place of maths 100 years into the future. Students had no problems describing this future world as either a technological utopia replete with flying cars, straight out of films like Back to the Future 2, or an environmental and/or war torn dystopia, perhaps influenced by films like The Day After Tomorrow. However, they had more problems discussing the role of maths there. This is not unexpected: research shows that students often have a vague understanding of the ways that maths is used reflecting how most curricula place little or no emphasis on this. More unexpectedly, among those who liked maths and knew more about it there was a tendency to present it as old-fashioned, as in the words of this 16-year-old young man whose favourite subject was maths:

I reckon [maths is] like becoming, it's going to die down … because of this computer influence. Like now, you can literally go on the computer, go on Google, search 'standard deviation calculator' and it'll come up … And it just won't be, the pure maths, and it just won't be as, as major as it is now – like as a key subject. … I think now, society's becoming more and more like, it's kind of losing the kind of, the old and like kind of traditional like standards and now we're moving into, because we're moving into the 21st century, it's kind of forgetting about that and it'll be more and more ancient maybe.

Here we see more oppositions: the ancient vs. the 21st century, the traditional vs. the technological. Maths is clearly aligned with the past not the future. This response is part of a broader trend in the data to see maths as boring and outside of  the contemporary world of entertainment and pleasure. This is encapsulated in the comment of one young woman who, imagining mathematicians on television, found that what popped into her head was 'an old-fashioned TV, black and white pictures and like boring'.

So what?

Does it matter if people associate maths with the past? Should we care if they see maths as very different from, and even as the antithesis of, the domains of popular culture? In this section I want to convince you that it does and that we should. Indeed I am personally invested in doing so. When I moved from maths teaching to education research in 2001, I wrote this about myself:

Trained in algebra and analysis, I identify professionally as a teacher of mathematics. I have applied for a visa for an extended stay in the permeable territories of sociology - as a resident alien or a cross-specific hybrid, naturally. But my real home is the ferociously material and imaginary zones of popular culture, into which I and hundreds of others have been interpellated.
 

Seven years on, I no longer identify professionally as a teacher of mathematics. Although I've maintained a concern with how people teach and learn maths, I now identify as a sociologist of education, so my interest in maths education is framed by that. What has remained constant in that time has been my experience of being at home in popular culture. I  see myself as thinking through fiction, with 'real' events mediated through an 'imaginary' filter provided by everything from Howard's End to Buffy the Vampire Slayer. As bell hooks writes:

Life-transforming ideas have always come to me through books. Even when profound experiences alter my sense of reality, those lived moments usually return me to ideas I have read or lead me to further reading.

For me this process of reading encompasses not just books, but also films, television, music, the internet and all the other wonders of the pop culture universe. Many people, not just me, live in and through popular culture – it is a site of learning and pleasure. It matters if maths is seen as not part of this universe and is even constructed as its opposite so that there is no overlap between the two domains. It matters because this constructs maths as separate from our everyday existence, with some disturbing implications. 
First, it makes it more difficult for us to intervene into the ways that maths changes our world. From overbooking flights to derivatives trading, it is clear that mathematical models make-up our world and that we need to be able to engage with these models, their assumptions and their effects. However, the opposition between the mathematical and the popular takes maths out of the everyday and produces the common situation where students see the subject as useful everywhere but cannot come up with any specific examples of this utility. In order for people to engage with the ways that maths creates and changes our world, we need to see the subject as continuous with it. 
Second, it constructs maths as pure and abstract knowledge. If the emotional, the instinctive and the primal are not part of maths, then maths must be abstract, objective and disembodied. Within this conception, it is pure knowledge, discovered rather than invented by human activity. Thus the middle-class, Western, masculine knowledge that constitutes our current version of mathematics becomes the mathematics and all other versions are assessed by how they match-up to this standard. The idea of the existence of pure knowledge also contributes to the illusion that we can know things with certainty and be in possession of The Truth - ignoring the way that power and politics play in our knowledge.
Third, it leads some people, and some more than others, to be put off from engaging with mathematics. The drop out of people from maths is a current concern of many governments who see a link between a mathematically-informed population and their nation's economic competitiveness. However, this increasing rejection of maths is also a social justice concern. Since maths is a powerful subject it matters if this resource is not equally distributed – if it is not equally accessible to all. Many people, but particularly those from currently under-represented groups, are put off by the idea of an abstract subject which appears to have no place for self-expression. If we want more people to be able to develop positive relationships with maths then we need to broaden the subject so that there are more possibilities for identification.

If you go along with any of these arguments then it follows that: 

· How we talk about and understand mathematics matters and, if we want to promote social justice, we need to intervene into this. 

· Disrupting the separation between the mathematical and the popular within maths teaching can be one such way of intervening.

Popular maths

There is an increasing range of popular cultural representations of maths and mathematicians, including: US maths-solves-crimes TV series Numb3rs, mainstream Hollywood films from The Imitation Game to Mean Girls, sudoku and other puzzles and countless YouTubes. However, these examples are often not seen as related to school maths - about half of the 660 people we surveyed were unable to come up with even two examples of maths or mathematicians in popular culture, and the group and individual interviews we did showed that even those who did come up with examples often saw them as very different from the maths they did in school. Bringing the popular and the mathematical together in the classroom is perhaps the most direct way to disrupt the idea of an opposition between them. 

Sarah J. Greenwald describes using an episode of The Simpsons where one character, Homer, gets transported into a parallel universe that appears to be 3-Dimensional. She asks her students to write a letter from 3-D Homer to his 2-D wife Marge explaining his new spatial environment. They discuss whether the original world of The Simpsons really has two dimensions and extend the exercise to thinking about the difference between 3- and 4-Dimensional spaces.

Since this assignment is designed to stimulate both mathematical exploration and creative writing, we would rather respond to a student with the comment 'I don't understand' than a comment that discourages the creative process. … Typically a course segment on the geometry of the universe begins with a discussion of Flatlanders. The advantage of beginning with The Simpsons instead is that students relate to them and find them amusing. This helps students feel more comfortable with challenging material. For example, 2-D Marge feels less abstract to students than a Flatlander even though we explore 2-D Marge's world in exactly the same way as we would have explored Flatland in the classroom. After watching the movie clip, without even being prompted, students immediately argue about whether the Simpsons are 2-D or 3-D.

This approach makes creativity intrinsic to mathematical learning. Skills not normally valued in maths classrooms - communication, creativity, imagination, empathy and so on – are vital to students' success in the task. Mathematical knowledge is no longer a matter of rights and wrongs with the teacher's role being to correct the students' errors, it is negotiable and the teacher's role is to attempt to understand the students. It is often tempting, as a pressed-for-time teacher, to try to extract the maths from a text and abandon the rest. However, this can reinforce the opposition between the mathematical and the everyday instead of disrupting it. In this example, maths is not extracted from the text and then worked on separately but is embedded in The Simpsons' characters, their relationships and storylines. Given the implication of popular culture in global capital, I think that the classroom use of 'popular maths' should also be embedded in the broader social context in which texts like The Simpsons are produced.

Popular culture more broadly frequently presents maths as accessible, beautiful and empathic. Game shows portray maths as part of 'general knowledge' and humanity - accessible to all rather than being the province of a few 'gifted' individuals. The success of sudokus and other logic puzzles brings maths into people's lives as do computer games such as Tetris and Runescape. We see maths as beautiful through the sound- and vision-scapes that are used to metaphorically re/present maths, often connecting the subject to pattern and nature. In these ways there are links between the process of doing maths and artistic, musical and other forms of creativity. A lovely example of maths as empathic occurs in the movie Mean Girls. In the final sudden-death round of an inter-school maths competition, the main character, Cady, who has behaved badly towards other girls in the film has a revelation. Her internal monologue during this scene runs: 

Calling somebody else fat won't make you any skinnier. Calling someone stupid doesn't make you any smarter. And ruining [fellow student] Regina George's life definitely didn't make me any happier. All you can do in life is try to solve the problem in front of you. 

Mathematical problem solving becomes a metaphor for a more considerate way of engaging with the world than Cady's previous 'bitchiness'.

For all these reasons, popular maths is more open than school maths, there is more room for discussion and so more spaces for people to shift their ideas about what maths is and to find a way of relating to it. For example, interaction with sudokus in a focus group provoked one school student to reflect on the nature of mathematics: 

Before I came to like this meeting I just thought that maths was a like thing that has divide, times and plus and minus and all that stuff. … The question 'what is maths?' I don't think it will ever be answered because it just goes on and there are so many different things and I think you have to spend like at least I don't know, more than a lifetime thinking about what maths is. 

In this short contribution, I hope to have suggested something of the pedagogic possibilities for using popular culture texts to make available more positive relationships with maths to a wider number of people. Popular texts create spaces for learners' own views and so give people alternatives to the current limited range of ways of relating to maths. The patterns of emotional investment and identification with characters and stories make these potentially ways of doing maths differently and more inclusively. 
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