	MOIFEM/IOWME Bulletin/Newsletter


IOWME Newsletter Volume 19, No. 3 


IOWME NEWSLETTER

VOLUME 19, NUMBER 3, November 2005

[image: image1.jpg][ T Y]
@l
b

B i i 8





Sand figures, produced by vibrations from a violin playing, were studied by both Sophie Germain and Mary Somerville. Created by Hilary Povey using GeoGebra, some lovely new public domain software for creating dynamic geometric images. Downloadable from http://www.geogebra.at/
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Welcome to the Third IOWME Newsletter of 2005 

Hello and welcome to the new IOWME newsletter, the last one of 2005.  I’d like to thank all the people who contributed to making this, what I think is, the biggest and best of the four newsletters that I’ve edited so far. I think it shows how IOWME is just such an amazing network or people.

For this network we rely very heavily on our National Coordinators. Mostly this works OK but sometimes there are hiccups. For example, the email address that I have for the French coordinator no longer works. I have no other contact details for her and cannot find any despite some ingenious attempts using google. Her name is Marie-Helene Salin and if she or anyone who knows her gets this newsletter and reads this then please can they please get in touch with me.  Without her help, I have no idea who the newsletter goes to in France. Also if anyone would like to take over the role of National Coordinator for any country where we do not have one then do get in touch (the full list of coordinators is given at the end of the newsletter).  

Another plea for help now… We have been publishing the papers presented at our last conference at a rate of one per newsletter. This time it is the turn of Corinne Angier and Hilary Povey’s paper. Next time should be Sabita da Souza’s turn. Unfortunately I haven’t managed to get in touch with her to ask her permission. Does anyone have a current e-mail address for her?

Speaking of conferences, planning for our next one in Mexico has begun. Hilary has sent feedback from our discussions in Copenhagen to the IPC and wants to consult with members about what our next one should be like. All the details are below. You can send comments either to me or direct to her at:

E-mail address: h.povey@shu.ac.uk

Postal address: School of Education, Collegiate Crescent Campus, Sheffield, S10 2BP, UK

All that’s left is for me to wish you happy reading of this newsletter and to say that if you’ve anything to contribute for the next one then send it along (by the end of February). My contact information is:

E-mail addresses: heathermendick@yahoo.co.uk/h.mendick@londonmet.ac.uk

Postal addresses: 58A Newington Green, London N16 9PX, England / Institute for Policy Studies in Education, London Metropolitan University, 166-220 Holloway Road, London N7 8DB, England

Best wishes, 

Heather 

Comments sent to the IPC

· Members of IOWME attending ICME-10 were enthusiastic about the higher than usual proportion of women among the plenary speakers, regular lecturers, and chairs of the discussion groups and the topic study groups.  We welcomed this and argued that this trend should be continued at ICME-11.

· There was a great deal of dissatisfaction about the fact that the first two IOWME sessions at ICME-10 were scheduled against the discussion groups.  During ICME-11, it is important that timetabled IOWME sessions be scheduled instead against other meetings.

· There was some discussion about the role of the IOWME sessions compared with that of Topic Study Group 26 on Gender and Mathematics.  For ICME-11, IOWME sessions should be jointly planned with any of the discussion or topic study groups focused on gender and mathematics and links made between them.  Early information to facilitate this is requested from the IPC.

· Given long standing inequalities, women are particularly likely to experience financial difficulties in getting to ICME.  IOWME therefore recommends that it should have an active role in nominating people for financial assistance to go to ICME-11 and that someone from IOWME should sit on the Solidarity Action group that is under the responsibility of the ICME-11 Grant Committee.

· IOWME seeks to faciltate a wide variety of formats for its timetabled sessions at ICME.  For this reason, it is essential that sessions at ICME-11 are not timetabled in auditoria.  Level rooms with tables and chairs are needed.

Consultation with IOWME members

There are some matters on which the coordinator and newsletter editor would welcome more comments from IOWME members to support the planning for ICME-11.

· In terms of the IOWME sessions, what should be the balance between research reports/more practice-based activities/discussion sessions/other activities?

· What might practice-based activities include? 

· What sort of discussion sessions would members welcome and about what topics?

· What other activities might be organised?  Some people suggested some more social focus, for example, eating a meal together.  Others suggested displays.

· Should all research reports be accepted?  Some people felt that the call for papers for ICME-10 sounded "elitist and exclusive" because of the way that papers were to be selected on the basis of peer review. Parallel sessions would solve this by enabling more papers to be presented. 

· How should we relate to Topic Study Groups or Discussion Groups which take gender and mathematics as their focus? 
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The quote you used about feminism in the last issue reminded me of a paragraph in an article, Mathematical Education in the Life of Florence Nightingale, that I wrote years ago. The section below originally appeared in the Newsletter of the Association for Women in Mathematics, Vol. 23, No.4 (July/August 1993), 11-12. 

Florence Nightingale was a feminist, of course. It is amusing to see that she dedicated Introductory Notes on Lying in Institutions to the shade of Socrates’ mother. She fought for the privilege of studying math, for the right to be a nurse, and for every woman's right “to bring the best that she has, whatever that is to the work of God's world...to do the thing that is good, whether it is ‘suitable for a woman' or not.” She cautioned against extremism, “which urges women to do all that men do...merely because men do it, and without regard to whether this is the best that women can do.” She was a true mathematician in her love for reasoning, always questioning assumptions and taking great care in the process of reaching conclusions.

Sally Lipsey 

sallyirene@att.net
‘I can do it, but it’ll be a battle’: finding her place as an undergraduate mathematician
Corinne Angier and Hilary Povey

Sheffield Hallam University, UK 

A later version of this paper is forthcoming in Gender and Education
Abstract

In this paper we use a variety of texts to narrate the story of Joanne a woman undergraduate student of mathematics. Like many of our mature students Joanne came to the university with a 'non-traditional' academic background. We describe how Joanne developed as a learner of mathematics and connect this to our ways of working in the undergraduate mathematics classroom. We believe that our pedagogy is unusual outside (some) school classrooms and suggest it allows our students to develop positive "disciplinary relationships" (Boaler 2002). Throughout the paper we are mindful of the issues raised by telling other people's stories especially when we are also characters within it. 
Joanne is sitting in the classroom crying. Algebra does not make sense. The rules determining awards from the hardship fund do not make sense. The attitude of the younger students in the cohort does not make sense. Her tutors’ unfamiliar methods of teaching mathematics do not make sense. Is she really the sort of person who should be on this course? [Corinne]
We offer a story of one of our students, Joanne, who is following a three year undergraduate route into secondary mathematics teaching. We teach mathematics within the education department of an ex-polytechnic university in the UK, which has a commitment to widening participation in higher education. Many of our undergraduates are mature students who have entered the university through ‘non-traditional’ routes. As well as coming to us with mixed, limited, and sometimes poor prior mathematical attainment it is not unusual for our students to have financial, childcare and transport problems (Quarsell 2003). It is not usual for our students to fail, and some go on to achieve first class honours and university prizes. We want to tell this story because we believe it holds within it truths that need to be shared and debated as a “public resource” (Nixon et al 2003 p87). We believe that some of these truths relate to the geographical, class and gender locations of learners of mathematics. We have used different kinds of texts to tell this story, like pictures in a gallery, which we have attempted to signal typographically. 

Extract from an education module assignment 

…when I was sixteen I had all kinds of ideas about what I wanted to do with my life. My parents had other ideas though, based on their ‘upbringing’, and actually got me a job in a DIY store, without even asking me. It was considered in their eyes, to be a good job and it paid quite well at the time, but I could have done much better. I was growing up in an age when women could do better for themselves and compete with the men in the world, but my parents would never have understood my aspirations. [Joanne]

How as researchers should we gather and present data about our students? How can we tell someone else’s story when we are painfully aware of “the limits of knowing” (Walshaw 2002 p346). There are issues of power, trust and responsibility which haunt this narrative. There are methodological dilemmas which cannot easily be solved in advance of the main data presentation and analysis, and then left unvisited. We recognise "a constant search for a moral centre and an ethics of practice in a world that is always moving" (Denzin 1997 p268). We equip ourselves for the task by drawing on the rich resource of other research and writing. It is within that landscape that we can decide, at the end of the story, what we now know.

Peter Clough (2002 p82) describes one of the current themes in educational research as "a process of subtraction; of taking away, that is the methodologically impure, the ideologically suspect". But we do not want to inhabit the “sterile dead end of checklists for ‘effective’ practice and the limited approach of method- or technique-led research” (Nixon et al 2003 p91). Working outside of those codes in a place where “we see individuals as living storied lives on storied landscapes. Understanding life, experience, narratively is our research and our life project” (Clandinin and Connelly 2000 p 24), it is hard not to want to justify our journal writing and ‘peg’ narrative with secure methodological guy ropes.
I was scared of Joanne – she was so forceful and so angry. The first month or so she was often in tears with frustration because she couldn’t sort out some problem and she kept asking whether we thought she should be on this course. She had strong ideas about what ought to happen at university and what our teaching sessions should be like. Joanne challenged me to think hard about my teaching because if I was going to contradict and disappoint her expectations then I had to be sure I was doing it for good reason and offering appropriate support. I found out very quickly that she had children and was worried about childcare and finance. I remember thinking that she would be the student who would be most changed by the course because she was so thoroughly engaged in the debate around what learning is. I remember offering her reassurance and encouragement but at the same time seeking it myself from other tutors. This was the first time I had taught an undergraduate cohort – would students like Joanne really cope and get through? She seemed to have so little mathematical experience to draw on. Listening to her now I realise that she must have sensed my doubts more strongly than she ‘heard’ my reassurance. [Corinne]

Ian Stronach and Maggie Maclure (1997) have thoroughly problematised case study and narrative methodology. They look at texts written by two researchers from the same interview data and argue that in both accounts the authors (inevitably) created stories which resolved and explained Jack’s life using easily identifiable narrative structures.

The author seeks a narrative emplotment that will lead, ultimately, to narrative closure… The story-theory nexus is at work in both these stories: telling Jack and explaining Jack become the same thing. (Stronach and Maclure 1997 p48)

They go on to argue that what appear to be “recognition, authenticity and validity are not methodological or ethical phenomena at all, … but rather textual ones – the effects of particular generic conventions for representing reality” (Stronach and Maclure 1997 p49). A 'well written' case study is then

… attributable to the tyranny of the text and its control over the reader’s options (rather) than to methodological astuteness or empathy between the writer and the subject. Realist writing aims to resolve contradictions smooth over inconsistencies and achieve a sense of closure. (Stronach and Maclure 1997 p53)

But perhaps research through telling stories can be a form of literary endeavour (Clough 2002) where we have a responsibility to craft our text? The stories told are at least as much about the researcher as the researched. Just as the curator takes time to hang a picture we are right to sit with our data and wonder how others will look at it. We should consider the words that are not chosen from the transcript, the different plots and metaphors that might have been used, the suppression of other interpretations and perspectives. 

We have a great deal of data to draw on relevant to the story of Joanne. It is not easy to ask people if it would be all right to research (with) them. We began by e-mailing two cohorts of students and asking them to write about their experience of learning mathematics with us. Specifically we asked them to comment on
· whether and in what way(s) they thought their relationship with mathematics had changed and developed during this time;

· whether or not they thought they had changed as mathematicians;

· whether what they thought about mathematics itself had changed.

Only three out of twenty seven responded. We then asked one of the cohorts if we could interview them either individually or in pairs. We interviewed three pairs and one individual. We have interviewed Joanne twice; once in a four with both of us and another student and once with just Corinne and Joanne. We have Joanne’s mathematics assignments and feedback sheets. We have one education assignment. We have both taught Joanne which in our context often leads to broader ‘social’ relationships and so alongside memories of teaching sessions we also have memories of (email) conversations. 
Teaching an honours level pure maths module, I found Joanne to be a competent and engaged mathematician. She was prepared to hold her own corner and worked well with the group of co-learners from another cohort that I had designated for her. She showed greatest affinity for Ray from her own cohort who was also in her group and who had a similar general and mathematical background, but she made it clear that she had decided not to be intimidated by the others. She knew that she hated being assessed by formal examination, that exams led her to panic and underachieve. Nevertheless, she worked hard to overcome these difficulties. She rang me on at least two occasions during the revision period to check out and explore the meanings she was making of the module topics; the conversations were mathematically mature and informed. She managed to complete the exam satisfactorily although she probably achieved at a class lower than her usual performance. Despite this she seemed secure and confident about herself and her relationship with mathematics. Having had the opportunity to listen to Joanne in our first joint interview, I now realise how hard won and complex such achievements are. [Hilary]
When we began to work with the transcripts we were looking (hoping?) for descriptions of mathematics. What we ‘heard’ initially were descriptions of themselves both as individuals and as a cohort.

Ray: … So group work is helpful but being put in a group sometimes isn't.

Joanne: It can hinder you, can't it, more than anything, because you feel even more inadequate.

Ray: You feel worse -

Joanne: You know within a group -

Ray: - they’ve done it straightaway -

Joanne: - who can just do it like that and you come away you daren't say anything because you feel that they are going to look at you as if you are total fool - well why are you on this course because you should know this if you are on this course - so you daren't say anything. So really I mean I ended up just going home and reading loads of books if it was that kind of situation which is ok if you can find just that right book that speaks your language mathematically. If you can't, you've had it and you're spending 10, 20 times as long with somebody, somebody else you know so it makes the course a lot harder.

Corinne: How did you feel at the start Joanne when you first came? Did you feel like Ray quite daunted or how did you feel when it all began?

(Where excerpts from the transcripts have been included, there has been occasional editing for clarity.)

Joanne: I think when I first started I was quite confident, I thought "No, you know, I've done a bit, I'm up to date". And then you went into Richard's lessons and it was more - see we never did investigations at school, it wo' all chalk and talk - so to go into Richard's lessons and have to think rather than be told and work through it - I couldn't work with that at all, I could not, I could not have the confidence to put my own thoughts forward and to be confident that I'd got a sensible view on it, if you know what I mean. So I couldn't go into a class and deal with your like, you know, your A level students that had just done A levels (the final school examination at 18+ leading to university entrance) and they've all worked in groups cause their a lot younger than me. I couldn't go into that class and feel that I'd offer anything to it at all so I did not find the sessions at all useful. I felt awful all that first semester when we were doing those classes and I didn't see anyway out of it because we never finished or to me we never finished or consolidated anything, did we? It was just one problem after another, work through it in groups, yeah great, that's great, getting us use to group work but you never sort of came away knowing anything or feeling that you had learnt anything other than the group aspect of it. So I struggled with a lot of that.
Working on the transcripts we expected to find themes that were closely linked to our pedagogy and our course structure. What emerged were stories of our students’ developing identities as mathematicians, and as a supportive cohort. We were drawn towards narrative as a spacious methodology within which we could grapple with some of the methodological demons. 

This meeting of ourselves in the past through inquiry, makes clear that we, too, are part of the parade. We have helped make the world in which we find ourselves. We are not merely objective inquirers… on the contrary we are complicit in the world we study. Being in this world, we need to remake ourselves as well as offer up research understandings that could lead to a better world… This confronting of ourselves in our narrative past makes us vulnerable as inquirers because it makes secret stories public. In narrative enquiry it is impossible (or if not impossible, then deliberately self-deceptive) as researcher to stay silent or to present a kind of perfect, idealized, inquiring, moralizing self. (Clandinin and Connelly 2000 p61/62) 

As we tell Joanne’s story we become aware that we are also telling our own story. Indeed we are seeking a connection between our pedagogical decisions and Joanne’s development as a mathematician. We are pulled along by the undertow of our own agenda. We want to publicly contest the widely held notion that the education our students receive is inferior to that offered by ‘elite’ universities. Are we, perhaps, hijacking Joanne’s story for our own purposes? Is this “academic colonization” (Goodson 1997 p112)? In other parts of the world the complex connections between the researched, the researchers and the readers are more explicitly political than in the UK where stories told within the ‘ivory tower’ need not impinge on policy makers. Writing from the South African context Venitha Soobrayan describes the intimate link between the self and the research. This demands that

 the qualitative researcher is constantly and consistently called upon to consciously and deliberately engage with the ethical, truth and political implications of his research and writing. For the researcher ethical epiphanies are rare. Confronting and making an ethical decision is a demanding process, not an event in the life of a researcher. (Soobrayan 2003 p1)

Extract from semester 1 Assignment feedback sheet 

Introduction to algebra: thinking, learning and research 

… Trust your own capabilities Joanne – your maths is worth a lot more than EXCEL and a few million internet sites and a significant part of the purpose of this course is to give you opportunities to enjoy and develop it. 

[Corinne]
This project began when we became aware at a seminar that we did not share practices with, and could not easily share meanings with other teachers of undergraduate mathematics. So, when we describe our practice to ourselves, what story do we tell? We present our students with challenging and spacious classroom activities and assignments. In most taught sessions they work in groups and discussion is expected. The assignment work is coursework which again they sometimes undertake in pairs or groups. Their work is assessed for a broad range of qualities including communication skills and reflective and critical awareness. We encourage them to thoroughly rework their conceptions of the nature of mathematics and how it is learned (Povey 2002). We argue about and place centre stage a concern with "disciplinary relationships" (Boaler 2002). It is perhaps not surprising that we witness our students struggling but we are constantly delighted by their development as learners and as mathematicians. We confound and undermine many of their beliefs about teaching and learning and at the same time emphasise how important we think those beliefs are (Ernest 1991). The bravest of our students respond by allowing the whole house of cards to collapse and starting again from scratch. It is a high risk strategy on our part which relies on intensive academic support and supervision. Sometimes a student just does not have the space in their life for such drastic reworking and we need to see that too and step back.

Hilary: When you look back on it now, do you think that you gained things from it despite the fact it was really painful at the time or when you look back does it still feel - well, ok, I survived it but....?

Joanne: When I've seen Richard teaching since I have missed it a lot.

Ray: If you earwig [a colloquial expression meaning to listen] - when we were, used to be in that room and it was partitioned and you earwig through it - then you think "I could start again now" …

Joanne: You could definitely go back in and enjoy it a lot more, couldn't you? Definitely, cos you know where he's coming from and you know a bit more of the maths that’s to do with it.

Corinne: Were there any other units that were similar, do you think, to that that felt very different because you did them later on in the course and so you've got different skills and different confidence that might have felt like that if you would have had them right at the beginning?

Joanne: Yeah, the magic square thing. Yeah, I think Richard's sessions gave me more confidence to tackle that and be happy about tackling about it rather than thinking "Oh I can't do that", "I've never done anything like this", but then the sort of brief for that was very different wasn't it? And I've really, if I look back, I think that was the one I most enjoyed actually, you know, being able to do your own thing and work through it. And nothing was wrong or right and I think that's a very good of working. You don't start off with, you know, you should know this before you do this really. You know, you didn't start it like that at all, did you?

Corinne: Right, so if you had another, say, another unit a bit like Richard's ... What kind of skills do you think you'd bring to that unit now that you didn't bring to it initially when you were quite surprised by the way he was working …

Joanne: I think it's mostly confidence to put your own ideas on the table, that's all it was really that first semester just confidence, to realise that what you say might be worth listening to, that every little thing that gets chucked in this pot in the middle can contribute to finding an answer…Everyone can have a different view point. I think it gives you a bit of confidence as well because if you've seen somebody constantly getting answers right and then you go and sit with them and you can see, well actually they don't always get the answers right and what I have got to say is actually worth saying so it helps in that way, definitely. I have found that a lot. You think you don't know much but when you actually go and sit with that person that knows everything, you do know a bit more and that’s confidence building. Obviously you can learn from them and they can learn from you…

There is a lot of self learning here for a start. You don't do any self learning at school not really. Well you didn't I should say. … I would never ever at school have gone home and looked something up myself never. Not once do I remember doing that... As an adult you know you've got to do things yourself, don't you? Whereas as a kid you sort of expect other people to do it for you, I suppose to an extent, or expect to be told what to do. You don't take any responsibility for your own sort of learning. But I mean I certainly think I'm quite good at picking up what your supposed to, you know, what I don't know and what I need to go and look at. I suppose it's the pride thing as well because you know that if you don't go and do it yourself nobody else is going to do it for you, are they? You've got to go and learn it because some of the stuff we've read it's been really hard to read, hasn't it? You've just got to stick at it and - you just can't think "Oh I'll just stick that in" because it's quite clear that if you just stick that in, copy it out of a book, that people can tell you don't know what your talking about. 
Few people choose to study mathematics in post compulsory education (in 1999 1.5% of the UK undergraduate cohort studied mathematics (Higher Education Statistics Agency 1999)) and of those who do many are reported as failing and/or disliking it (Mann 2003, Macrae et al 2003, Boaler 2000). Explanations for students' lack of participation have assumed a deficit on the part of the learner; they cannot cope with the cognitive demand, they are unwilling or unable to submit to the self-discipline of higher level study, they select ‘easy’ or ‘soft’ subjects in preference to mathematics from an increasingly diverse curriculum. Recent work has focussed on how students learn and the pedagogical stance of the teachers in post compulsory settings (Boaler 2000, Mendick 2003). There is now a substantial body of research highlighting the connection between how we learn and what we learn (for example, Burton 1999, Confrey 1999, Arlo and Skovsmose 2002). In an earlier study we considered how spacious classroom relationships connected to an understanding of mathematics as a spacious discipline (Angier and Povey 1999). We believe that how we learn does more than determine our construction of mathematics: it also contributes to our construction of ourselves (Boaler 2000, Boaler, William and Zevenbergen 2000). Listening to students talk about their experiences of learning mathematics we can hear this "identity work" (Mendick 2002 p336) in progress. Jo Boaler found students were unwilling to pursue mathematics because “they did not want to be positioned as received knowers, engaging in practices that left no room for their own interpretation or agency” (Boaler 2002 p115). Identity becomes a key issue when we put ourselves in challenging and unfamiliar public places. Joanne is a mature student, without the standard university entry qualifications, with parental responsibility, who arrived nursing a fragile image of a professional self. 

One of our modules asks students to work together to explore a series of geometric and numerical problems using the programming language Logo. For their assignment they are asked to produce a diary which records not only the progress of their mathematics but also their reflections on their learning. 
Extracts from a LOGO project assignment diary

Ray and myself started to read through the questions. I think we both have the same kind of approach to problems, in that we think about it, and then try methodical steps to come to a solution. I can usually come up with solutions this way, but this is the first time I have had to use a programming package that I have never even seen before. The ‘starting blind’ situation does not really appeal to my ‘get everything done as efficiently as possible’ approach, so I am a little worried about this too. I would have preferred a little training on logo first, but it seems we have no choice, so we have to make the best of it.

Although I am starting this assignment with a few worries, I am always confident that we will get there in the end…

I started by reading the booklets we were given before the Logo sessions. It all seems pretty simple and I am slightly pleased that here might be something I can actually do straight away, without hours of anxious scribbling and sitting in class not having a clue as to what is going on, feeling left behind. I think that half the battle inside my head is gaining the confidence to believe that I can do the task. Once I have the confidence I am usually ok, but until I am a little more confident, I don’t stand a chance with it. I seem to gain a real ‘mental block’ until I have achieved a small part of the task, and then I am ok. I suppose that it is really the ‘fear of failing’ that hinders me initially… 

I am getting really frustrated now, because we still do not seem to be getting anywhere and we are near to the end of the second class. I cannot see how we are possibly going to look at another of the problems when we haven’t got anywhere with this one yet. I hate feeling this useless. I would have preferred to have been instructed on Logo first, and then given the problems. We are working totally blind here, and I hate working like this, especially when it’s an assignment…

Now, I’m thinking we might be getting somewhere, just as I was getting really fed up and was about to put it away for the night. This assignment seems like a huge amount of work to me. I’ve already spent about ten hours on it. I bet the others don’t have to spend this long on it. I think I might be on the wrong course. Perhaps I’m not clever enough for this. Ah well, carry on…

I am so pleased at this moment, because this is the closest we have been to completing this pattern. There is only so much frustration and failure that anyone can take before they give in, but I do see it as a weakness to leave something unfinished, so I hardly ever give in at anything. Perhaps this is why I am always so worn out, and also get frustrated with others who do not share my attitude...

We are still not quite sure how to achieve this, so we try and do it from another angle instead. We have been drawing the shape up to now, by putting in the largest shape and reducing it by the given ratio. There is no reason why this shouldn’t work, but for some reason, neither Ray nor myself seem to be able to do it. Unfortunately, because we seem to approach the task in similar directions, we both have ‘blocks’ on the same ‘task’. I think this is the point where two totally different people would achieve more, because each would have different ideas that would complement each other and get the task finished quicker. Nevertheless, I am still quite pleased with our progress. It might have taken us longer, but we still have the same end product… 

Our confidence is a bit stronger now. We have successfully completed one pattern, and we have the knowledge in place now, so that the next one should not be nearly so difficult. We have already done most of this pattern before, so we just need to put it together in a different way…

You can have no idea what I feel like at this moment. This was so easy (compared to the first problem), I can’t believe it! And to think we spent absolutely hours and hours on this problem initially with the squares. It just goes to prove my philosophy that if I keep trying, I’ll always get there in the end. All I need to do now is stop it at some point. [Joanne.]

This is another picture in the gallery. Each reader will see something different and all of us can use it as a device for getting to know Joanne better. We acknowledge that we are doing more than telling Joanne's story. We know that "we are our own subjects. How our subjectivity becomes entangled in the lives of others is and always has been our topic" (Denzin 1997 p27). We are also telling the story of our own practice in the hope that you, like us, will want to understand it. 

Some of our students have described the relief they felt in early teaching sessions with us. They reported a sense of coming back to a way of working they recognised and remembered from early (sometimes very early) schooling which had become increasingly rare as they progressed through the examination laden system. But for Joanne there was nothing comfortable about the way we worked. It was all a struggle and that did not change. What shifted was her interpretation of struggling which became an acceptable way in which to learn mathematics. She became confident with uncertainty and indeed identified herself with the historical community of mathematicians.
Extract from systems and structures assignment

I am not getting any further with this, perhaps I should look back at the one that ‘nearly’ worked… OK so a little better, but still not good enough and I’m fed up totally now. This must be how all those great mathematicians felt when they were struggling with something. [Joanne]
Extract from semester 2 Assignment feedback sheet 

Introduction to mathematical systems and structures

Ability to pose problems and questions

Excellent – your account is full of pertinent questions which probe the mathematics and enable you to make progress. You are very good at “sitting back” and analysing what you know and what you are unsure about and then you focus with determination on the latter.

Communication of mathematics.

Superb – it is a pleasure to read your account. You explain the mathematics very clearly and describe what you are doing and why, and what the significance is of the results you get. I had a strong sense of how you were thinking your way through the problems and anyone reading your account would get a valuable insight into the process of investigating mathematically. 

You are very clearly aware of your relationship with mathematics which is a tremendous quality to take into the classroom.

[Corinne]
Joanne became increasingly confident of her own agency. In the second year of the course she successfully challenged the marking of a statistics assignment and produced evidence of an appropriate technique which she had independently researched and used. We might describe Joanne’s story as a classic tale of identity as she fights, and eventually triumphs over, obstacles to become the person she knows herself to be (though we are aware of the dangers of such heroic stories {Breen 1999}). This tale could be theorised in terms of gender or class, both of which would yield valuable insights pertinent to the debate around widening participation in Higher Education. It is a located story both geographically and historically and it will be stronger if we can acknowledge the “socially constructed nature of our experiences” (Goodson 1997 p115) alongside our own agency. 
Joanne is contemplating whether to give up the course. She is going to have to work all summer just to survive financially whilst the loans mount up. There are piles of ironing on her sofa where she used to sit and watch TV with the kids. She is tired of working into the night, tired of trying to get assignments done, tired of surfing the net for chaos, calculus, continuity. [Corinne]
C.F.Angier@shu.ac.uk writes:

>

>Dear Joanne - happy new year!

>

>As you may know Hilary and I are writing papers based on our interviews with your cohort. Hilary has been focusing on Geoff and I would like to write about you. i am hoping to tell some kind of story about your first two years [here] as a mathematics student. When i started to think it through i spent a long time remembering the summer between the first and second year when you applied for the civil service post and thought about leaving. We exchanged quite a few emails at that time and annoyingly the system has deleted them because they are "old". I was wondering whether you would have time next week to have a recorded conversation with me in which we would look back at what was going on and how you came to make the decision to stay at uni. We have a lot of students who have to deal with financial pressures and juggle family responsibilities adn they don't all make it through so I suppose what I am trying to do is think about why you have been such a sucess. Hilary and i were both very shocked when you suggested that we should not take people from access routes and I'd like to talk a bit about that as well if possible. you are one of our stars, as is Ray, and it would have been a great loss to us and to the teaching profession if we had turned you down. Anyway i'll stop rambling - let me know if you think we could meet and what the best times woudl be for you. i know you have a lot of work to do and Christmas is not always a relaxing rest for parents so please feel able to say NO.

>

>Corinne :)

>

Happy New Year to you too!

Hmmm...not sure I want to be a main 'subject'....bit worrying that is! I haven't got any of the old emails either, but I stayed at Uni because I knew deep down that I would have been bored stiff with the job at the Home Office...I only told them I wasn't going on the day that I should have started! That's how close it was. I worked through the summer in an office and it nearly killed me...the boredom and dealing with totally unprofessional people with totally different outlooks on life in general...I just don't fit in with people like that. I suppose I realised that I just had to 'fill in my missing bits' (i.e educationally), making me more worthy of a professional role that I felt I was more suited to. I knew deep down that I could do it, and I knew I'd be at least as good as some of the others on the course, eventually, if I persevered. The money would have to sort itself.....it would have been a lot worse to go back to an office job with two years worth of student loans and nothing to show for it. I don't know if this is the answer you hoped for. It's a pretty straight forward answer really, isn't it? I was half way there, I could go back and have nothing, or go forward and have everything I wanted. Simple. 

Now I've been [on] teaching [practice] I know for definite that I made the right choice. I can't imagine doing anything else at all. Anyway, I'll catch you next week. Oh, and as for the Access route comment, I know someone who's done a Law degree and he said exactly the same thing, though thinking about it, he's doing really well too. Perhaps it was a 'throw away comment' like some of my stupid comments are. It depends on the person I suppose, and on how well they did on the Access. I think he got distinctions in everything too. Anyway, see ya later. Joanne x

Corinne: Joanne, tell me … about why you thought about leaving the course. What were the pressures that were making you think shall I carry on with this? 

Joanne: It wo' mostly financial and a bit of inadequacy. I’d not been used to not being good at things.

Corinne: So you thought about leaving … at what stage did you think I’m going to come back, I’m going to carry on with the course?

Joanne: Probably when I finished temping and I’d been stuck in an office 9 while 5 and just doing the same boring work all day and I knew that the Home Office would just be the same and I thought there’s no way I can go back to this. You know when your brain’s been brought back to life and you’ve been working on all these problems and been struggling with things and then you go into a job and you can learn it in a day – there’s no challenge it’s just dead boring. 

Corinne: Do you think that you thought about feeling inadequate in a slightly different way? Did you start to think that it’s actually more to do with -

Corinne and Joanne: - challenge
We began this project wanting to understand better how we teach by asking our students to describe their experience. Working with the texts we have found stories of our students (Povey and Angier 2003) and themes (Povey and Angier 2004). The themes we constructed were: mathematics is negotiable, a subject to explore; assessment in mathematics can be personal; learning is social, supported and collaborative. These clearly echo our beliefs and values and constitute part of our story. We emphasise reflection and give our students space to grapple with mathematical tasks. We don’t often give out solutions or come to tidy ends instead we leave the students to develop the authority to decide when something is finished or solved. We encourage, and even insist, on group collaboration where responsibility for progress is shared because we believe that mathematics is rarely recognised as a social endeavour. We acknowledge complexity, difference and difficulty throughout the history of mathematical ideas. We argue that offering this pedagogy enables many of our students, including Joanne, to construct an authoritative mathematical identity. In providing opportunities for our students to reconsider what they understand mathematics, and the learning of mathematics, to be we are simultaneously creating space for them to rework their sense of self. We anticipate at least discomfort and often fierce argument as we challenge the orthodoxies which we believe limit learning. We also witness personal wrestling as our students grapple with who they are and who they want to be. The stories of our younger students can be understood as part of their growing up. For our older students their stories are powerful tales within which education is a transformative experience.

We have attempted to work with our data in “thoughtful” ways that make "bold inductive inferences beyond the known data" (Nixon et al 2003 p86). We are interested in opening up ethnography to allow literary and journalistic ways of working with texts. This blurring of boundaries allows us to represent the world we work in and care about in such a way that the reader can literally make sense or craft meaning out of it. Joanne's story, like Geoff's (Povey and Angier 2003), and, we hope, others to come is "personal, emotional, biographically specific and minimalist in its use of theoretical terms" (Denzin 1997 p27). It is a story written with Joanne in mind as a reader. 

The final (professional) year students were in the university for one day half way through their teaching practice. The building was buzzing as experiences were shared with friends and tutors not seen for weeks. As I came out of my office I bumped into Richard. He was standing looking up at Joanne on the stairs. She had been running up, laughing, and stopped when Richard spoke to her, “What a different Joanne to the person I taught two years ago!” She looked down at him, leaning over the banister, and smiled – a confident and successful learner of mathematics moving on to become a teacher and powerful role model for the young people she works with. [Corinne]
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Due to racism, Florence Nightingale and others turned down Mary Seacole’s offers of help during the Crimean War, although she too loved reasoning, always questioned assumptions and took great care in the process of reaching conclusions: “A poor, little, brown-faced orphan infant, scarce a year old, was dying (of cholera) in my arms, and I was powerless to save it... towards morning the wee spirit left this sinful world for the home above... how the idea first arose in my mind I can hardly say - that, if it were possible to take this little child and examine it, I should learn more of the terrible disease which was sparing neither young nor old, and should know better how to do battle with it... I followed the man who had taken the dead child away to bury it, and bribed him to carry it by an unfrequented path... I need not linger on this scene, nor give the readers the results of my operation... But the knowledge I had obtained thus strangely was very valuable to me, and was soon put into practice.” (Quote from her autobiography: Wonderful Adventures of Mrs Seacole (1857) found at http://www.spartacus.schoolnet.co.uk/REseacole.htm.)
Numb3rs: An Answer to Mathematics ‘Image Problem’?

One of the earliest references to mathematics in which it can be seen that it has an “image problem” appears in a letter the poet Samuel Taylor Coleridge wrote as a seventeen year old in 1791:

I have often been surprised that Mathematics, the quintessence of Truth, should have found admirers so few and so languid. Frequent consideration and minute scrutiny have at length unravelled the cause; viz. that though Reason is feasted, Imagination is starved; whilst reason is luxuriating in its proper Paradise, Imagination is wearily travelling on a dreary desert. (Cundy & Rollett, 1961, p.7). 

A century later, in 1892, a witty verse along similar lines was found inscribed in a schoolboy’s mathematics text: 

If there should be another flood,

Hither for refuge fly,

Were the whole world to be submerged

This book would still be dry. (Furinghetti & Somaglia, 1998, p. 48)

And then, two centuries after Coleridge, in 1999, the American singer-songwriter Jimmy Buffet added his own two cents into the mix (or mess?) when he released an album with a song titled: “Math Suks”:

Then they asked the new Miss America

Hey babe can you add up all those bucks?

She looked puzzled, then just said

‘Math Suks’. (Buffet, 1999)

Over the past couple of decades, as there has been increasing discussion and research about images of mathematics and mathematicians there has been as well the increasing knowledge that this “image problem” is hurting mathematics and contributing to a situation in which fewer students are preparing to go into the field. It was not then, a great surprise when in 1998 the National Science Foundation reported (p.1) that the current generation of students does not see careers in mathematics as attractive. 

In 2000, a study involving pupils’ images of mathematicians and mathematics, by John Berry and myself concluded that children in school have very little understanding of what it is that mathematicians do at their work. We also came to show that mathematicians were basically invisible students to whose lack of actual knowledge was replaced with stereotypes. (Some of the pictures done by the children in this study are used to illustrate this article.
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And so when it was announced in January of 2005 that a new television show called NUMB3RS was being readied in which mathematics would be used to help solve crimes, it attracted a good deal of hopeful interest from the National Council of Teachers of Mathematics, Texas Instruments (which has now created a tie-in website with lesson plans for teachers to explore the mathematics in each episode at http://www.cbs.com/primetime/numb3rs/ti/activities.shtml) and from nearly all of the mathematics educators I know and work with in New York City.

If you haven’t seen it yet (NUMB3RS only began airing in the UK recently, for example), the series is an action-based crime drama about an FBI agent, Don Epps (Rob Morrow) and what the show’s developers refer to as his “mathematics-genius” brother, Charlie (David Krumholz). Filmed in the gritty manner familiar to viewers of Law And Order, the series takes place in Los Angeles. After some episodes ran last season, it was touted as a “surprise hit” and was picked up for this, its second season. 

The basic premise of the show is that the FBI agent realizes in the first episode that he needs the assistance and mathematical knowledge of his younger mathematics professor brother to solve a crime involving a serial rapist-turned-killer. Each week thereafter, Charlie is utilized again as a “consultant” in crimes modeled on those that have actually involved the FBI. Caltech’s chairman of mathematics, Gary Lorden, is the mathematics consultant for the series and oversees the accuracy of the mathematics in the scripts. 

As each episode opens numbers whiz across the screen and voices intone: 

We all use math every day, to forecast weather, to tell time, to handle money. We also use math to analyze crime, reveal patterns, predict behavior. Using numbers we can solve the biggest mysteries we know… Math is more than formulas and equations. It's logic. It's rationality. It's using your mind to solve the biggest mysteries we know. 

It is hard to be overly critical of a television show that goes where no show has gone before. And one has to remember that it is supposed to be fiction. As mathematician and author Keith Devlin told National Public Radio last April: “We’re trying to entertain people in a way that makes mathematics culturally very acceptable and nobody’s doing that.” (www.msri.org/communications/articles/ShowArticleInfo/81/show_article)

So while the show can be uneven and vary in quality from episode to episode, it is entertaining. But as one considers the prevailing image of mathematics and mathematicians in our society, it is important to ask further whether what is being presented in NUMB3RS is as good as it can possibly be.

For one thing, despite the fact that there are two attractive female characters in the cast, graduate student Amita Ramajuan (played by Navi Rawat), who is Charlie’s advisee and romantic interest (yikes!) and in the second season, FBI profiler Megan Reeves (Diane Farr), mathematics appears to be very much a man’s world. The women are portrayed as intelligent, but without as much to do as the men. The character of Megan never exactly says, “I was never good at math myself…” But she is often shown in awe at Charlie’s revelations. “They tend to listen a lot” was the way a young female mathematics teacher described the women in the series to me.

And for another, the men portraying the mathematicians play into too many of the usual stereotypes. Although he is actually quite good looking and contemporarily groomed and dressed, Charlie is portrayed as having a hard time getting a date and awkward around women. He seems still to live at home with his father, although he has a position as a professor and consulted to security agencies for a number of years before revealing that fact to his brother.

The person Charlie spends the most time talking to about mathematics is his colleague, physicist Larry Fleinhart. As portrayed by Peter MacNicol (who played a quirky lawyer on Ally McBeal some seasons ago) the character has a variety of tics and idiosyncrasies. He overly intellectualizes about almost everything and the words ‘geeky’ and ‘nerdy’ are, unfortunately, apt in describing him.

Most FBI agents work as a part of a team as do many applied mathematicians, yet Charlie, if he isn’t speaking with Larry Fleinhart, most often is portrayed working alone. One would hope, that since he has a graduate student, he might bounce his conjectures off her, but he doesn’t appear to do that.

One early episode had Charlie pulling out blackboard after blackboard in his garage to work out a problem involving NP-Completeness. Although the problem of NP-Completeness was never given a clear summary explanation, it was amusing and astonishing to see that he pulled out, hung up and filled 14 boards! Watching this episode with a group of high school students I heard one call out—“Doesn’t he have any paper—or a notebook?”
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Still, if we want students to understand that, as the show’s opening states, “Math is more than formulas and equations, it’s logic,” it doesn’t help to see a frenzied mathematician pulling out blackboards and covering them with formulas and equations.

It is arguably very hard to illuminate the thinking of a person and the inner workings of a mathematical mind. Charlie is faced with the reality of a crime and he has insights—he begins to make connections. But it is made to look too much like magic. The sense of how much work and study and learning goes into becoming and being a mathematician is lost. Charlie just is. He is presented as a prodigy who was so far advanced, he graduated high school at 13 in the same class as his older brother. Unfortunately it sets up for viewers the idea of mathematical ability as a gift—something no good teacher of mathematics could want to perpetuate.

And this is one of the central problems with the show - it goes so fast. And it has to because after all, it is an action-crime drama. But that makes the mathematics go fast, and in going so fast with throwaway lines involving equations or as after a mansion break-in when Charlie yells: “Chvatal’s Art Gallery Theorem!” (which then is never pursued), there is the sense that all of this going by and for many viewers it has to be hard to connect to. 

Mathematics very much involves contemplation and reflection; but this is, unfortunately for a viewing public, a fairly invisible process. The lamentable part is, that with the process hidden, Charlie’s mathematical facility looks more like a power than an ability, which anyone has the possibility to learn. It is why Charlie is sometimes referred to as a super math-genius. It looks like he has magical powers.

Since the program wants to make it clear how much mathematics is part of our daily lives, giving us the ability to solve crimes, those episodes where the writers take the time to explain something and allow it to sink in—provide a real pay-off for the public. In one such episode it was shown how having a photograph with a shadow and knowing the time of day it was taken made it possible to accurately pinpoint where the photograph was taken. There need to be more such examples explored. 

“Chvatal’s Art Gallery Theorem” is actually accessible to the general public but it was instead, a throw-away line. Why? To sound impressive? But that is already what the public holds against mathematicians - that they appear to have specialized knowledge most people cannot access. NUMB3RS serves too often to keep that image alive.

Anyone involved in mathematics will surely have a ton of suggestions as to how it could be better. It does seem a bit counterproductive, if we want teenagers to watch this show, to air it at 10 pm on Friday nights. But the fact that NUMB3RS is now seen as a hit is, nevertheless, a milestone for the wider understanding of mathematics and what mathematicians do. A large aim of the show is to made mathematics ‘look cool’ and in being part of a hit show, it does seem hopeful for that aim to be realized. I just hope that the women can be a greater part of this equation so that teenage girls who watch the show can feel included in the ‘cool’ factor.

References

Buffet, J. (1999). ‘Math Suks’ from ‘Beach House on the Moon.” <http://www.margaritaville.com>.

Cundy, H.M. & Rollett, A.P. (1961, 2nd ed.). Mathematical models. London: Oxford University Press.

Furinghetti, F. & Somaglia, A. (1998). History of mathematics in school across disciplines. Mathematics in School, 27(4), 48-51.

National Science Foundation (1998). Report of the Senior Assessment Panel of the International Assessment of the U. S. Mathematical Sciences. Arlington, VA: Author. (Online) URL http://www.nsf.gov/pubs/1998/nsf9895/start.htm.

Picker, S. H. & Berry, J. (2000). Investigating pupils’ images of mathematicians. Educational Studies in Mathematics, 43(1), 65-94.

[image: image4.jpg]3=ll-6=5%)
=6:5=30~5-35
6:2)6‘——5:’23_\‘\_\:2:
oswers o) A

@j\me e BueY)

Do jo U Khave
- S S oo (t’i Y‘v\?
2 e CON vy QY





Susan Picker, US

SPicker@nycboe.net

Women and Mathematics Education: a history of change and development

The role of women and girls in mathematics in the United States has changed substantially over the past thirty years in response to a concerted effort on the part of a number of groups to involve girls more in mathematics and to make mathematics related careers a goal for women. The Women and Mathematics Education organisation is an affiliate of the National Council of Teachers of Mathematics and has been a part of that effort. Although many of the barriers to girls’ involvement have been removed, there is still a need to involve girls and women in mathematics because many of the better paying jobs in the new global economy will require a strong mathematics background. In addition, more girls than boys are now attending university and future engineers, mathematicians and scientists will come from their ranks. This article is about how WME started and a short history about its efforts over the past twenty-seven years.
Women and Mathematics Education was created in 1978 at the annual NCTM meeting. It was originally named Association for the Promotion of the Mathematics Education of Girls and Women. It emerged out of a series of sessions organised by Judith Jacobs on Women and Mathematics at the 56th Annual Meeting of NCTM. At that time the focus was on reversing girls and women’s avoidance of mathematics. One way that was accomplished was to have people speak on the subject to interested groups including teachers and other teaching professionals. The newsletter was also used to publish summaries of research projects describing gender differences in classroom teacher-student interactions and to publish information on resources designed to engage girls more in mathematics.

The original steering committee of APMEGW were Judith Jacobs, chair; Joanne Rossi Becker, treasurer; Relinda Walker, secretary; Dora Helen Skypek, member-at-large; Alice Schwant, newsletter; and Ruth Afflack, bylaws. Advisory board members included Lenore Blum, Elizabeth Fennema, Alice Schafer, Joel Schneider, Lucy Sells, and Sheila Tobias. 

As a part of its mission, Women and Mathematics Education has routinely sponsored presentations on gender equity at NCTM. The focus of the presentations changed over the years to focus on issues related to the involvement of girls in mathematics and getting girls to view mathematics related careers as being viable and achievable. As examples, in 1985 the WME session included Dorothy Buerk who spoke on Changing the meaning of mathematics, Phyllis Steinmann who spoke on Characteristics of the Mathematics Learning Styles, and Connie Widmer who spoke on Sex Differences in Computer Use. In 1988 WME sponsored a presentation titled Equal opportunities in mathematics education by Jane Hill, Dora Helen Skypek, Olga Ramirez, Edith Robinson and Marilyn Suydam. In 1997 WME sponsored the a panel presentation by Mary Hogan at NCTM on For girls only? Single-sex classes in public secondary schools. A more recent presentation by Dawn Leigh Anderson focused on the experiences of girls in a math summer camp. In the 1990s “think together” sessions at NCTM developed by Regina Brunner were sponsored by WME. 

Over the years WME created resource lists and periodically published a bibliography of research on gender equity issues in mathematics and science. In 1991, the bibliography compiled by Judith Olson and Robin Thorman was over 64 pages indicating the large amount of research being done on gender equity issues. In 1997, the bibliography covering the years 1990-1996, compiled by June Mark, reached 76 pages. The most recent bibliography covering the years 1996-2000 was only 29 pages long indicating a rapid drop in work on gender equity, in part due to the recognition that girls in the United States were becoming more involved in mathematics classes and were as likely as boys to take mathematics courses and go into mathematics majors. 

During the 1990s WME expanded its efforts to communicate with others outside the organisation. In 1994, WME began having a booth at NCTM conferences. In 1996, the WME website (wme-usa.org) was established. Both the booth and website allow WME to communicate with non-members about how to involve girls and women in mathematics and mathematics related careers. 

Today, WME actively pursues its mission in a number of ways (the current president, Betsy Yanik, is pictured below). WME is involved in promoting and disseminating research with a goal of improving girls’ and women’s participation in mathematics courses and activities while in school. WME also promotes women’s involvement in mathematics related careers. We do so through presentations at conferences, a website and listserv, and through a directory and bibliography of work in the area. While WME was originally created in response to the poor participation of girls in mathematics classes and lowered mathematical performance of girls, the focus today is on making careers in mathematics, engineering and the sciences a viable goal for girls and young women. 

Marty Carr, mmcarr@uga.edu
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News


News from France

Hilary Povey and I recently got this in our e-mail inbox. The senders ask for it to be distributed as widely as possible so we thought that it should be shared via IOWME…

Sheung Tsun, tsou@maths.ox.ac.uk, writes:

Below is a message from Véronique Slovacek-Chauveau, president of the French association femmes et mathématiques, who has asked it to be widely circulated. I have added a very rough translation into English (any fault of translation is mine!). 

Mr. François Goulard, French Minister for higher education and research, has treated the totality of women, in particular those belonging to the scientific community, with unspeakable contempt. Not only does the administrative council of CNRS (French science research council) consist now of only one woman, in total contradiction to the declarations of the President and to the price he says he attaches to the establishment of equality between women and men. But also in addition his reaction, reported in the newspaper Le Monde on 22 October 2005, to the protests by scientists to this incredible situation is inadmissible. 

Such statements would entail, in any civilized country, the removal from office of whoever has made them and the demand for a public apology. 

M. François Goulard, Ministre délégué à l'Enseignement supérieur et à la Recherche, a traité l'ensemble des femmes, en particulier celles appartenant à la communauté scientifique, avec un mépris inqualifiable. Non seulement le Conseil d'administration du CNRS ne compte désormais qu'une seule femme, en totale contradiction avec les déclarations du Président de la République et le prix qu'il dit attacher à la réalisation de l'égalité des femmes et des hommes. Mais en outre sa réaction, rapportée dans Le Monde du 22 octobre 2005, aux protestations émises par des scientifiques sur cette situation incroyable est inadmissible. 

De tels propos entraîneraient, dans n'importe quel pays civilisé, la démission de celui qui les a proférés et l'exigence d'excuses publiques. 

Merci de faire circuler cette information au maximum.

Véronique Slovacek-Chauveau, fetm@ihp.jussieu.fr

Présidente de l'association femmes et mathématiques

Any connection with the words of Lawrence Summers, President of Harvard and discussed in an earlier edition of this newsletter, is probably not accidental. [See the quote at the end of the news section for more on the legacy of Summers.]

Conference Reports: MES, MERGA and PME
In July this year, mathematics educators had the opportunity of attending three international conferences in Australia — the Fourth International Conference on Mathematics Education and Society (MES), the Twenty-Ninth Annual Conference of the International Group for the Psychology of Mathematics Education (PME), and, slotted in between these to take advantage of the many visitors from far afield, the Twenty-Eighth Annual Conference of the Mathematics Education Research Group of Australasia (MERGA). Attending all of these, as I found to my cost, required considerable stamina, to say nothing of enthusiasm, time, and resources. Fourteen days of conferences without a break turned out to be something of a marathon! 

MES

The first conference, Mathematics Education and Society, was held in a hotel just a block from the beach on Queensland’s Gold Coast, but unless participants got up very early in the morning or skipped sessions, the full program allowed little opportunity to enjoy one of the most beautiful stretches of beach you’ll find anywhere in the world. This was a small and very friendly conference with just under 40 participants drawn from South Africa, the United Kingdom, Brazil, USA, and Sweden as well as Australia and New Zealand.

The focus of the MES conference was on the social, cultural and political dimensions of mathematics education, and it dealt with many topics that would be of interest to IOWME members — including beliefs, attitudes, values, and power relationships, and the influence of these on mathematics learning. Although there was considerable discussion of equity issues in general, relatively few papers dealt explicitly with gender. More emphasis was placed on other sources of disadvantage — economic, cultural, linguistic and geographical. I think, however, that there was a general recognition that the intersection of gender with these other sources may add to the disadvantage experienced by students. Papers dealing explicitly with gender, to a greater or less extent, included those by Hannah Bartholomew, Helen Forgasz, Tamsin Meaney and myself.

Hannah Bartholomew’s paper Top set identities and the marginalisation of girls reported on research carried out in a London secondary school, exploring the ways in which the dynamics of a ‘top set’ mathematics class served to marginalise girls. Drawing on the notion of a ‘figured world’ and the work of feminist post-structuralist theorists in mathematics education, Hannah examined the dynamics of the group from the perspective of the identity-work being done by the students. Boys in the class were primarily concerned with working quickly and succeeding visibly. They enjoyed being in the top set, and especially liked the competitive atmosphere and the verbal sparring with one another and with the teacher. In particular, they enjoyed the high status among their peers that was afforded them by being seen to be successful in mathematics. In contrast, girls in the class reported feeling discomfort in lessons. This was not a consequence of lower achievement on the part of the girls, or any difficulty in engaging with the mathematics itself. They spoke with enthusiasm about doing mathematics in certain situations, but the competitiveness in lessons made them anxious and uneasy. As a result, some girls chose to move to a lower group, although lower attaining boys remained in the top set. Hannah concluded that much of the girls’ discomfort during mathematics lessons appeared to be associated with the tensions that contributing to the discussion presented for their ongoing gender identity work. 

In my paper Outsiders in a collaborative learning classroom, I reported on a study of senior students working collaboratively in small groups. A few students were unable to participate fully in group discussions because others in the group frequently ignored or interrupted them. Both a male and a female were treated in this way as ‘outsiders’, but the female responded very differently from the male. She showed herself eager to be involved, paid close attention to other students and tried to fit in with the group as much as possible. The result was her gradually increasing acceptance by others and eventually fuller participation in discussions. The male student was more interested in doing mathematics than in building relationships with other students. He became engaged in a task if he saw it as a challenge, but disengaged again when he thought he had found an answer. He was not very interested in explaining his answer to others, and so tended to contribute to his marginalisation by his own behaviour. While these are only two cases out of a larger study, it is interesting to compare them with the students observed by Hannah and to consider the role played by gender identity work.
Helen Forgasz presented a paper entitled Why study Grade 11 mathematics: What have computers got to do with it? The focus of the study was on whether prior computer use for secondary school mathematics learning influenced students’ decisions to study mathematics at Grade 11, and whether any gender differences were evident. Findings included the following: a larger proportion of girls than boys believed that computers did not help them understand mathematics better; a higher proportion of boys believed that computers made mathematics more enjoyable; and a higher proportion of boys agreed that their experiences with computers had influenced their decisions to study mathematics at Grade 11. These results suggest that increased computer use in secondary mathematics classrooms may result in inequitable learning outcomes for girls, tending to perpetuate gendered enrolment patterns in mathematics and related courses and careers.

Tamsin Meaney’s paper Better buy analysed the oral responses given by primary school students (in years 4 and 8) in New Zealand to a mathematics assessment task. In the task, students were given the price and mass of two different packages of the same product, and asked to say which was the better value for money, and how they knew. When the structure of the students’ explanations was analysed, it was found that this task differed from others in the study in that the responses showed a consistency depending on age, gender and socio-economic background. Year 8 boys from higher socio-economic schools were most likely to give explicit, extended, accurate responses, while Year 4 girls from lower socio-economic schools were most likely to give simple and inaccurate responses. The essential feature influencing both language structure and accuracy of responses was knowledge of the context. The paper’s focus is on language structure and task design, and although the gender differences are reported, they are not discussed. It is interesting to speculate on why the boys in the study appeared to have a better understanding than girls did of a context involving making comparisons when shopping.
MERGA

The MERGA conference, held in Melbourne, was much larger than MES. MERGA is the main mathematics education research organisation for the Australasian region, but participants came from many other countries. As well as Australia and New Zealand, there were presenters from Greece, India, Japan, Korea, the Netherlands, Papua-New Guinea, Singapore, Thailand, the United Kingdom, and the United States. The 120 presentations included a number of papers related to gender issues. I describe here only the few papers that dealt directly with gender, but it should be noted that many other presentations touched on topics relevant to gender equity considerations.

Stephen Norton of Queensland University of Technology presented a paper entitled Mathematics and the construction of feminine gender identity, in which he reported the results of a participant observation intervention in the teaching of proportional thinking to Year 6 girls. There were three critical learning activities: the first was a diluting investigation in which part/whole and part:part notions of fractions and ratio were explored and linked. The second task used mathematics to provide evidence as to whether Barbie was disproportionate when compared to their body dimensions. In the third, the students used investigation, ideation, production and evaluation to design and construct motorized vehicles to go fast and also to pull loads. In each activity, the students were encouraged to make their knowledge explicit and to make the links between various representations of multiplicative thinking they had experienced. It was found that by taking account of their preferred learning styles with the provision of specific scaffolding and the use of integrated and authentic tasks, most girls enjoyed the tasks and developed a stronger disposition to study mathematics.

Lorraine Davis of Fintona Girls’ School in Melbourne, presented a paper entitled How unusual is the gender specificity of mathematical test item types reported for Dutch primary school students? in association with colleagues David Clarke of the University of Melbourne and Marja van den Heuvel-Panhuizen of the Freudenthal Institute in the Netherlands. They noted that while gender differences in performance in mathematics have been reported from Grade 6 Dutch students, with boys outperforming girls overall, similar gender differences have not been reported for Australia. Further, it was possible in the Dutch study to categorise some tasks as ‘boys’ problems’ (on which boys performed better) and some as ‘girls’ problems’ (on which girls performed better). This study set out to replicate the Dutch research as closely as possible. Results showed that there were no gender differences in overall performance for Australian students, and that Australian girls performed as well as boys on some items that were ‘boy-friendly’ in the Netherlands, and much better than boys on many straight-forward questions and questions requiring accurate calculations—questions on which Dutch girls performed comparably to boys. But for many item types the performance of boys and girls was markedly similar to that found in the Dutch study. This suggests that, despite the lack of overall gender differences in performance in Australia, the potential for gender differences should still be a concern, and raises the question of whether the observed differences reflect gender-specific tendencies to engage in particular types of mathematical thinking.

Anastasios N. Barkatsas of St Joseph’s College Melbourne and the University of Athens presented a paper entitled A new scale for monitoring students’ attitudes to learning mathematics with technology (MTAS). This is a new scale designed for middle secondary students that monitors five affective variables relevant to learning mathematics with technology. Subscales measure mathematics confidence, confidence with technology, attitude to learning mathematics with technology, and two aspects of engagement in learning mathematics. The paper reported the responses of 350 students from six schools to demonstrate the power of the MTAS to provide useful insights for teachers and researchers. ‘Attitude to learning mathematics with technology’ had a wider range of scores than other variables studied. For boys, this attitude is correlated only with confidence in using technology, but for girls the only relationship found was a negative correlation with mathematics confidence. Results suggest that this scale is proving to be suitable for discriminating differences between cohorts of students and hopefully for indicating change over time with repeated administration. Thus the scale may be useful in monitoring the implementation of teaching innovations that include the use of information and communication technologies.

 ‘My mom thinks I should be an engineer’: Parental influences and Girls on Track for math-related careers was the title of a short communication by Maria Droujkova, Sarah B. Berenson, Irena Rindos and Sue Tombes, of North Carolina State University. The paper reported on a longitudinal multi-institutional intervention program ‘Girls on Track’ that works to increase middle-grade girls’ interest in math-related careers. Project data showed that parental influence is a key factor in the girls’ success in school mathematics and in their career choice. The researchers identified four major roles of parents: providing learning infrastructure such as books, software and tutoring; being a role model and providing access to other community role models; managing time and tasks; and providing emotional support and encouragement.

PME 29

The PME conference was held in Melbourne for a full week immediately after MERGA, and was even bigger. Including research papers, short oral communications and poster presentations, there were 250 different presentations. Gender, however, had an even lower profile at PME than in the other conferences. But as a corrective to its absence from the research papers, there was a discussion group on the topic Mathematics and Gender: Should the World Still Care? This was organised by IOWME members Joanne Rossi Becker of San José State University, and Helen Forgasz of Monash University and met twice during the conference.

Apart from the discussion group, the only session which had gender as an explicit topic was a poster presentation by a group of Koreans who also came to the discussion group. The poster session on The effects of mathematics program for girls based on feminist pedagogy was presented by Oh Nam Kwon, Jungsook Park, Jeehyun Park, Hyemi Oh and Mi-Kyung Oh of Seoul National University and Shilla University. 

The purpose of their research was to develop a mathematics program based on feminist pedagogy and to analyse its effects. Twenty-one female students who had just completed 9th Grade participated in the program for three weeks. The goals were to entice young women to study mathematics and to convince them of their mathematical competence. The program encouraged the participants to construct mathematics through social interaction based on hands-on activities connected to experientially real contexts for girls. All class sessions were videorecorded and transcribed for discourse analysis. Students were given tests at the beginning and end of the program, and surveys and interviews to inquire into their affective change. Results showed the significant impact of the program on the students’ conceptual understanding and affect towards mathematics. Changes were considered to reflect the students’ willingness to approach mathematics in diverse ways. In addition analysis of interviews and surveys showed that students came to realize their mathematical competence and the importance of social skills in doing mathematics 

PME Discussion Group on Gender and Mathematics

In proposing the discussion group, the organisers drew attention to the lack of emphasis on gender in the work of PME by reminding us that in 2001, Gilah Leder in her keynote address at PME in Utrecht in 2001 had said that: 

Gender equity concerns have attracted considerable research attention by [mathematics] educators in many countries, and over time the body of work on gender and mathematics education has increasingly reflected a greater diversity of inquiry methods used to examine and unpack critical factors. Research reports presented at PME contain only limited evidence of these trends. (p. 1-41)

The goal for this discussion group was to take up the challenge implicit in what Gilah Leder had said and provide a venue for overt attention to this issue within PME. And while attention to issues of equity has shifted its focus away from gender in some countries, gender remains a salient variable of study. This was evidenced at ICME 10, where a successful Topic Study Group on gender and mathematics complemented the sessions organised by IOWME.

Session 1 of the PME discussion group began with introductions and a brief history of PME discussion groups on gender. Gilah Leder’s remarks in her keynote address at PME in 2001 provided impetus for setting up a discussion group — one was held at PME 27, but the proposal was not accepted for PME 28. The organisers shared data from their respective countries (USA and Australia) relative to the degrees earned by women in mathematics and mathematics-related careers, with a comparison to 30 years ago to show progress made. A short reading concerning the uproar caused in the US by Larry Summers, president of Harvard University, when he suggested that men may have more intrinsic aptitude for science than women as an explanation for why there are so few women in top-tier university jobs in the sciences, led to small group and whole group discussions. 

Some critical questions were posed by the organisers:

· What are critical issues in your country related to gender?

· What is the interaction of gender with other factors such as socioeconomic status, race, or ethnicity? We have been discussing the need for doing research that integrates issues of gender, race, ethnicity, and social class for a number of years and it is still an extant agenda item.

· Which groups (or sub-groups) of boys and/or girls may be advantaged or disadvantaged in their mathematics learning?

· Who has influence at the state and/or national level on the mathematics curriculum and/or the assessment program? Is gender a factor here?

· What does a researcher do when gender is no longer on the agenda? How does one access resources to support questions of continued importance?

· What methodological approaches and theoretical framework(s) would enable us to investigate difficult and unresolved issues concerning gender?

In addition, colleagues from Korea said that they had begun trying to implement a mathematics program designed to encourage girls’ participation in mathematics, and asked about intervention strategies that had been found to be effective in other places.
The session ended by identifying areas on which to focus discussion for Session 2. Three topics were identified: intervention strategies that might be used in countries such as Korea with large extant gender differences in achievement; how to study linkages among gender, race, ethnicity and socio-economic class; and setting a research agenda for future work on gender and math.

Most of the time in Session 2 was spent in small group discussion. Groups recorded key ideas on transparencies and later presented these to the whole group. These were subsequently typed and distributed to all participants via email to facilitate further discussion. Below are some of these notes.

Intervention Strategies

· Equals: Lawrence Hall of Science gender equity training for teachers, awareness teaching methods, teaching practices, produced material.

· Expanding Your Horizons: Career conferences to encourage girls in careers in maths, science, technician.

· Curriculum: Numeracy in M2 – Strategy-base.

· Assessment: In Australia change to less multiple choice and more project work.

· Girl-Friendly Curriculum (developed by me): Applications, real world include: various interests, developed through investigations, informal language, collaborative learning.

· Summer ‘Camps’: On university campus with maths and science focus.

· Family Math: For parents’ beliefs, attitudes, careers — look at own culture.

Research Agenda

· Keep monitoring data, who is left behind, who is achieving and who is not, participation.

· Do not divide research by gender at beginning, it dichotomises.

· Design research to reveal commonalties as well as differences.

· M, F creative thinking and how it relates to brain structure.

· Teachers’ and learners’ practices – gender sensitive/gender inclusive how to provide vis-à-vis technology.

· Epistemological approach to mathematical achievement.

· Drop out rate in mathematics.

Questions

· What new questions should we be asking? (cultural, social, what is it today that we should be grappling with etc.)

· Problem with goal of activity? Participation? Patterns of where maths is? (Diversity the context of mathematizing)

· More engagement from non-education researchers.

· How inclusive is the group that shapes a curriculum (for women)?

· Don’t focus on differences: focus on schools where both men and women learners are learning successfully – ‘places that work’.

· Ask: Which groups of girls are being disadvantaged or are being excluded?

· Correlation studies linking SES and gender with (math) performance.

· Ability - grouping studies?

The group decided to request to continue as a discussion group at PME 30 because we think it important to have an organised venue within PME in which to discuss issues of gender. Proposed coordinators:
Joanne Rossi Becker, USA 






Helen Forgasz, Australia 






Olof Bjorg Steinthorsdottir, Iceland/USA 

Mary Barnes, Australia

marysb@iprimus.com.au
You might also want to check out this website that relates to the North American Chapter: http://www.newark.osu.edu/derchick/pmena.htm
For those of you excited by this, the next PME conference will be held in Prague in the Czech Republic between 16th and 21st July, 2006. There is more information from this website: http://www.pme30.cz/

Report from International Meeting for Mathematical Logic ar Budapest in honour of Ladislaus Kalmár and Rose Péter’s Centenary 

The Hungarian Mathematical Society, „János Bolyai” organized an international meeting from August 5th to August 11th, 2005 in Budapest to honour Rose Péter (Budapest,-February 17th, 1905 -) and Ladislaus Kalmár (Alsóbogátpuszta, March 27th ,1905 - .Mátraháza, August 2nd,1976) who were class-mates in the university. 

Kalmár was a leading personality among his class-mates: he asked them questions and encouraged them. He moved to Szeged and got a job at the university. From his teens his main subject was the computer science. He taught logic and natural languages. He had four chldren. From 1989 he directed others on how to survive this terrible historical period. He stayed in Göttingen, where his interest in logic was aroused in 1929. The lecture about his work and life was given by Andrew Antal who was a student of Ladislaus Kalmár many years ago.

The other celebrated mathematician was Rose Péter, the greatest Hungarian woman mathematician. Her father was a famous layer who wanted his daughter to study chemistry at the university. Rose fulfilled her father’s wish, but in the meantime she attended the lessons of Leopold Fejér and Josheph Kürschák. Ladislaus Kalmár who influenced her a lot. Already, as a university student, she prepared her work about unpaired perfect numbers, but her theorem on this topic had already been done by other mathematicians. She presented her first results in 1932 at Zürich in a mathematical congress. She finished her doctoral examination concerning the recursive functions with the highest grading: summa cum laude. She gave a presentation about recursive functions in an Oslo mathematical congress. She was invited to be a member of the editorial board of the Journal of Symbolic Logic. Meanwhile she lost her job in the secondary school because of the political situation. Then she wrote her world wide famous book, titled: Play with the infinite in response to her good friend, Marcell Benedek’s request to explain the beauty of mathematics to outsiders. This excellent work was published in nine editions and translated into several languages. It was first published in 1943, but the warehouse where the copies were stored was destroyed during the storms of the war together with several other books. Rose Péter got a job in the Pedagogical College, and a leadership position in the mathematical department. In 1955 she was invited into the Loránd Eötvös University to teach. Her mathematics textbook received the award of the Hungarian Academy of Sciences. She wrote together with Tibor Gallai several mathematical textbooks. She directed several experiments of the János Bolyai Mathematical Society for teaching mathematics. The János Bolyai Society elected her its honorary president, and the head of the reverence. For her initiation they founded a medal for the honour of Tibor Szele and the Kate Rényi prize. She worked mostly in the sixties on mathematical linguistical applications, computational translation, programming theory and logical optimization. Her book, titled Recursive functions in computational technics was published in German. She last participated in the Ladislaus Rátz itinerate congress of secondary mathematics teachers in 1976. She loved truth passionately and she fought for it bravely. Her helpfulness was legendary. Several secondary schools in Székesfehérvár and Budapest were named after her. They named the mathematical competitions at the Pedagogical College after her name. John Urbán gave a memorial speech in her honor.
At this congress approximately a hundred scientists from several lands came together, among them about ten women. It was joyful, that several current PhD students participated and gave talks in the congress.
Zsuzsanna Ágnes Berényi, Hungary

The MATHEMATICS WEEK 2005 in SOUTH AFRICA.

A career for females in mathematics is not normally associated with glamour and designer clothes. So when the opportunity comes along for becoming part of the world of make-overs and photo shoots it should be cherished and enjoyed.

Such an opportunity presented itself when the Mathematics Week of 2005 in South Africa came into being.

The key person behind the activities was a pint size dynamo, Mmamokgethi Setati (Kgethi for short), professor in mathematics education from the University of Witwatersrand in Johannesburg. Before she took control of the Mathematics Week, it was a low key event that merely survived. Kgethi saw wider possibilities and entered a project proposal into a countrywide initiative for stimulating entrepreneurship. She was overjoyed when her project was selected for a sizable sponsorship from the Telkom foundation.

The ultimate venue for the Mathematics Week presented itself in the premier education exhibition venue, the new SciBono Discovery Centre, situated in the revamped Newtown area of downtown Johannesburg.

One of the main initiatives for the proposed Mathematics Week was to promote females in mathematics and related fields. This is where glamour enters the story. To be chosen as one of four females in mathematics to act as a (role) model was an unexpected and yet also a pleasurable event. The group consisted of Kgethi Setati (mentioned above), Setabile Madolo (a chemical engineer), Sizakile Gambu (an accountant) and myself, Ansie Harding, a mathematics academic from the University of Pretoria. The four females were first treated to outfits from Stoned Cherries, a company offering a unique blend of ethnic and western fashions and after that it was off to a make-up and hair session followed by a photo shoot. All the activities resulted in four spectacular posters, each adorned with a personal saying of inspiration eg “Pursue excellence and greatness will follow”.

When walking into the venue, at the opening, one was faced with the larger than life posters suspended from the ceiling, a different exposure to the relative obscurity of an office environment. The opening was attended by illustrious politicians and academics alike. The week’s activities, consisting mainly of exhibitions and presentation, were attended by numerous groups of learners and educators from schools far and wide. Posters were made available to all schools and thus distributed widely in the country.

The prospects of the mathematics week in South Africa is to maintain the current format but to grow and move to venues throughout the country, an event to be proud of.

Ansie Harding, University of Pretoria, South Africa

Forthcoming Seminar Series on Mathematics and Identity in the UK

We are planning to hold a series of 6 one-day seminars during the academic year 2006-2007 in various venues across the UK around the theme of Mathematics and Identity. Although there will not be a seminar focused specifically on gender issues, these and other dimensions of inequality will be central to the project. There is more information on the website below. Get in touch if you would like to know more.

http://ioewebserver.ioe.ac.uk/ioe/cms/get.asp?cid=4381&4381_0=12442

Heather Mendick, Laura Black, Yvette Solomon, Melissa Rodd and Margaret Brown, UK

Forthcoming ICME Studies

Recent information from Bernard Hodgson, Secretary-General of ICMI:

STUDY 17: Digital Technologies and Mathematics Teaching and Learning: Rethinking the Terrain

The discussion document for this study has recently been completed and is now available at: http://www.math.msu.edu/~nathsinc/ICMI/
Please note that the deadline for receiving proposals of contributions is JANUARY 15, 2006. Invitations to the Study conference will be issued by mid-May 2006, the conference taking place at the Hanoi Institute of Technology, Vietnam, on December 3-8, 2006.

Further information can be obtained from the Study 17 co-chairs, Celia Hoyles (c.hoyles@ioe.ac.uk) and Jean-Baptiste Lagrange (jb.lagrange@reims.iufm.fr).

STUDY 18: Statistics Education in School Mathematics: Challenges for Teaching and Teacher Education

ICMI is pleased to announce its recent decision of organising, together with the International Association for Statistical Education (IASE), a joint Study on the theme Statistics Education in School Mathematics: Challenges for Teaching and Teacher Education. Carmen Batanero (batanero@ugr.es) will act as chair of the International Programme Committee, whose composition will be announced soon. 

The current plans are to have the discussion document available around September 2006. The Study Conference will take place in July 2008 in Monterrey, México, as a satellite conference to ICME-11. 

In an article by Robert Lusetich, Sex and the Brain, in the Australian on 1st October 2005 (http://www.theaustralian.news.com.au/common/story_page/0,5744,16775316%5E28737,00.html):  

"It absolutely appalled me, the reaction to what was a fairly unremarkable observation [by Lawrence Summers] that men seem more predisposed to excel in these areas than women," Murray says. "I mean, it's true, isn't it? He had actually done his homework, which is more than I can say for those who attacked him."… "The assumption of no innate differences among groups suffuses American social policy," he writes. "That assumption is wrong. When the outcomes that these policies are supposed to produce fail to occur, with one group falling short, the fault for the discrepancy has been assigned to society. It continues to be assumed that better programs, better regulations or the right court decisions can make the differences go away. That assumption is also wrong." 
Reviews

Leone Burton (2004) Mathematicians as Enquirers: learning about learning mathematics. Kluwer Academic Publishers, Dordrecht

I wish I could write so well. Leone Burton’s book about mathematicians and learning is scholarly and easy to read – not a usual combination. The aim of the book is to look at practices and beliefs in the mathematics community and consider how they might be different. The first question, however, is whether there is an academic mathematics community of practice!

Leone uses gender as a lens, not a variable. She considers the myths and realities of gender in academic mathematics. The study consists of 70 in-depth interviews with academic mathematicians (35 female and 35 male) as well as strong connections from literature. This is a qualitative study with large numbers so Leone is able to consider the quantitative distribution of attributes amongst her participants. For example, there seemed to be no influence of birth order or family mathematics connections. The beliefs about mathematics were similar, as hypothesised. Leone ‘began the study with the conjecture that the socio-cultural system that produces mathematicians is far stronger than differences in gender’ and her conclusions support this. 

Leone begins by asking why it is important to study mathematicians. She quotes data from USA which shows that 47% of bachelor degrees are awarded to women, 27% of the doctorates and 22% of full-time staff employed to teach mathematics are female. In the UK she quotes figures that 18% of lectureships, 7% of senior lectureships and 2% of university professorships were held by women. Aside from the gender imbalance at higher levels, there are declining numbers of students taking higher-level mathematics (and some sciences) at school level. I could go on with more here but you will need to read the book! Leone makes a clear case for studying mathematicians, how they came to be mathematicians and their practices.

Leone showed that the participating mathematicians demonstrated three types of thinking mathematically:

· Style A: Visual (or thinking in pictures, often dynamic)

· Style B: Analytic (or thinking symbolically, formalistically)

· Style C: Conceptual (thinking in ideas, classifying)

Examples of quotes from participants are:

I think in pictures. I have a kind of photographic memory. I see colourful pictures; they always have colour in them.

I think in formulae or words, more likely to be formulae. Sometimes I manipulate them; sometimes I try to work out what the sensible next move is.

It is not pictures, it is more ideas … I might have a conceptual picture of what is going on and try to clarify it ... I might classify the ideas, combine or disaggregate them. (p. 56)

Forty-five participants thought in Style A, 28 in B and 33 in C (note: some thought in more than one style). There were no gender differences though there were differences across mathematics areas, for example pure mathematicians thought in pictures more frequently than applied mathematicians or statisticians. She describes the methods that the participants use when they are stuck on a problem. What are the implications? “From an educational point of view, the significance of the outcome on thinking styles connects, as it must, to how we learn.” (p. 61).

Leone describes her participants’ ideas of aesthetics, intuition and feelings associated with mathematics. Mathematics is often described as beautiful and so Leone explores these ideas and finds that beauty is in the eye of the beholder and different mathematicians place different meaning on mathematical beauty and even have different ideas about elegance (the same is true of rigour). Intuition seems to have a bad name and many mathematicians prefer to use the word ‘insight’. I was inspired by how the mathematicians described euphoria and excitement of discovery in mathematics – as it is that feeling that inspired me to become a mathematician. (Quote from participant, p. 86) “When I think I know, I am quite euphoric. So I go out and enjoy the happiness.” 

In the chapter Strangers in Paradise, gender is discussed in detail. Examples of overt sexism, such as A younger colleague mentioned to me, when I got my PhD, when was I going to get marry and he asked what else was there for me to do now I had my PhD?, were not unusual. Female mathematicians, when expressing negative feelings almost always expressed them about themselves. No male mathematicians made similar comments. Many women had difficult experiences with PhD supervision, including episodes of arrogance, bullying and favouritism from their supervisors. Many felt isolated. Women, more than men, commented on hierarchies, competition and collaboration. Leone argues, “mathematical culture is not one that celebrates the diversity of its members” (p172).

The implications of the study are that there is a dichotomy between the experiences of learning mathematics and the work practices of mathematicians. Chapter 10 make a powerful case for changes in the learning and teaching of mathematics to encompass the results of this and other studies; to make the learning of mathematics closer to the practices of mathematicians; to have the euphoria of discovering; to appreciate the elegance; to get stuck and unstuck; to work with others and to have the pleasure of seeing your work published.

Mathematicians as Enquirers should be compulsory reading for every Head of Department of mathematics and for designers of school and university curricula. We can do better in preparing the next generation for the euphoric moments of mathematical breakthroughs!

Leigh Wood, Australia, Leigh.Wood@uts.edu.au
Stephen I. Brown and Marion I. Walter (2005) The Art of Problem Posing (Third Edition). Mahwah, New Jersey, Lawrence Erlbaum.

I had fond memories of reading the first edition of this book about 4 years ago near the start of my PhD, so when I found out about this updated third edition I was excited at the chance to think about Stephen Brown and Marion Walter's ideas again and see if they lived up to my memories. 

At the centre of this book is the 'What-If-Not' strategy for deposing and reposing problems. The idea here is that when faced with a mathematical object most learners do not even need to be given a question. For example, when confronted by the sequence 9, 16, 23, 30, 37, 44, 51, 58… most school students asked for an answer will happily produce the next one or two terms. Students may also give you the rule for generating the sequence and perhaps a formula for its general term. But perceiving this sequence only as suggesting these questions indicates a very limited and closed way of engaging with maths. By becoming aware of the assumptions that you are making about how to work with this material, one can develop new ways of working. Thus, Brown and Walter come up with some wonderful alternative questions. My favourites are: 

Two numbers of the list given are prime. As you extend the sequence will there be an infinite number of primes?…

There is a number in the sequence that is divisible by 2, a number divisible by 3, one by 4, one by 5, but not one by 7. Is 7 the only exception?…

Do all digits from 0 to 9 occur in the units place? Tens place?…

Is there a pattern to the last digits? (p. 25)

The joy here is that “while we may have explored arithmetic sequences in general, we have not explored this one in particular, and every particular has a world within it that is not covered by the general investigation” (p. 25). Ironically, as they point out, it is mathematical training that closes us down and makes it difficult to ask questions “while those who have not studied the subject, or perhaps consider themselves ‘weak’ in mathematics, tend to come up with more robust questions and observations” (p. 22); thus, enculturation in a specific topic, and in maths generally, leads to a contraction rather than an expansion of what we can say about it. There is much more to the strategy than this brief example can capture, but the basic idea is that we work on looking at the assumptions within a question (thus deposing it) so that we can then ask 'What-If-Not' one of them (thus reposing it). 

All of this changes the way that people conceptualise maths, which challenges the masculine image of mathematics. There are other approaches that enable this too and often ones which pay more attention to the maths itself, such as the work of Stephanie Prestage and Pat Perks. However, unlike the 'What-If-Not' strategy for problem de-posing and re-posing, they stop short of politicising maths. The 'What-If-Not' approach highlights how other ways of engaging with maths reinforce the status quo, encouraging us to not ask questions and even to not notice that there are any questions to be asked. Thus its significance goes way beyond maths. Using it in maths classes is a way of using maths to cultivate an orientation to the world that the subject usually undermines: 

But a problem-posing education has even deeper potential than what has been described so far. As a society, we are in need of seeing and standing on end many of the assumptions and conclusions that have been accepted for generations-at least as a heuristic for generating new perspectives, and to test the meaning of old ones. What if we assumed as a society that war was not inevitable? What if we assumed that the most distant foreigners shared the same fundamental beliefs and feelings that we did? Where would that lead us? What would be the implications? What would be our responsibilities? (p. 168)

This raises thoughts about the possibilities for and implications of deposing and reposing questions about how we organise gender relations in contemporary societies. 

So does the book live up to my memories of it? Well, I still think it’s great and would recommend it to anyone interested in developing a more inclusive mathematics education. It wasn’t as thrilling an experience reading it this time around as it was last time; but then I was meeting these ideas for the first time. However, it is worth re-reading. This is a genuinely new edition. One main addition is that the work done, by the authors themselves and by others inspired by their ideas, since the original was published has been incorporated, either in the text or in helpful footnotes, so one can now follow the afterlife of the book. The second main change is the extension of the section on how to employ these ideas in teaching by figuring learners as authors engaged in editing their own journals based around the content of the course. Hopefully the development of this part of the book will encourage more people to put the ‘What-if-Not?’ approach into practice in their classrooms.

Heather Mendick, newsletter editor

P.S. I should also mention that there are some great maths problems in the book too (so you will need to keep a pen and paper handy as you read) as well as a rather weird dream that I was pleased had made it through the edit.
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	���$��)��0��?,�F0"G1#M:+H2$E.�F1 D. H2%<*�4'�7'�:(�:(�:(�:'�;(�=*�@-�9'�7&�3%�5$�5%�3%�4(�</&3&�."�5%�6$�2"�4$�<,�:,!=,"=1%;/#:,�3%�2$�>,�G1#B2#9)�9)�;+�:*�:*�=+�C1#D3#H7%S@/R?.N;*J8$J8"N<&R@,P>*XF0cQ;gR=dP8hR:hR:iP:jO:jN9lP:w\A{[BvV=}bE|bGw\Gu\F}cRoTChO9{dT|gR�n^–Ś�‚xo†|r ™‘”Ś‰}tmusfťš•ź›š“ŹŽ�”‘ źťźźźžžś™�“–•“™�–žśťźťžźźź   ž źťźžžžžźźź   ˇˇˇ   źźźž źž źźźťž ťźˇžźˇ ž źž źž źž ź   źźźžžžžžžžžžžžžźźźž źśžťťźžťźžžžžťťťťťťžžžťťť›››śśś››››››śśś››ťššś››››››šś›šś›šś›™›ššś›šś›™›ššššššš�š™�š™�š™ššš›™šś�™™™›—�š–—™—™�—™�–—™•–�”•———™——™•—–•—–•—–•—–——•––”–––”–•“•””•—’–—‘•–‘•–‘•–’–—”•—••—–”—�“—•“–””–”•—““““““””””–•“”–“”–‘•–‘•–“”–”•—••—••—””–“”–nloompmmolmqlmqklplmolmonnpnnpnoqnosnosoptoproprpprpprpprrrrprqpqsrswqrvqpussussussussuttvtttuuutsxttvssuuuuuuuuuuuuwuuwtuwtuwuwvtxwswvswvswxtxywwyxxzzx{zx{xxzwxzxzyz|{zz|z|{z|{{{{}{|~|�{{}z{}x|{y}~y}~y}~y}~z{}z|{z|{z|{{}|{}|{}|z|{z|{z{}z{}z{}{|~||~{|~{|~z~�z~�x|}|}�|}�|}�|}�|}�~��|€�{�€{�€~��}~€~€�~€�|€�}�€|€�|€�}�‚€��~��~��€€‚‚‚‚‚‚‚��‚��‚��‚„‚���…„„†‚�…‚�…‚�…�„†�„†�„†……‡„„†�„†�„†„„†„…‡‚�…�…†‚†…„†…ŠŚ‹ŽŹ‘ŚŚŽ‹‹‹‰‰‹‡‡‰‰‡�‰�††…�Š†…‰�„…†€‡†�„€}‚}y…|s~pc–�t±¤”Ŕ° łť…–|[¶˘‡­•q …VĘ­Ťµ”kŞŤcăÍ¶«Žf–xR™‚bž‡gś�]¦Ťo›�a�{Yž�`•tQž�cˇ„f‡cC‰]@ŤaFŠ_?†Y8Ś_@–jQ�R5n?!ŤdP…[BlC#n@(tG2_*�l/�°€iĘ��Ě–~Í•|Î•zŐ›�Űź‡Ýź†Ö™}Ô›€Ôś…Öź‹×¤‘ŐĄŹ×§‘ÚŞ–Ţ­śŕ­šŐˇŚĐ—�Ě“�Î—‚Ę–€Â’{Ŕ�yÁŤxż�sĽ�j¶uaŻkXŞgV§hWž`Q�M=„H=ŠYRvPGfD8nL@iI<cD2eC7mKAqQF{_SŹxj™‡yžŽ�ťŹ„ Ź‡ˇ�‰ˇŹ‹ťŤŤ˘”””Š‰gaaRNORRRRRROQPNRQKPLQQOQNIMHBJF=G@8F?5G=3F<2G>5G@8JC;LE?SDA`FEpMKzQK}NF�SK›bY©nf«oeĄf]ž_Vś]V™ZSš[T•YOŚSH�G<€F:�UGźaR§hV­lX±p\łr\¶uału`łva˛xb´|eş‚k˝†qÂŠsÇ�{Î•�Î”€Ď’�Ň•‚Ôš†ŘžŠÚˇŤŢĄ’Ý¤‘ŢŁ“áŁ”ăĄ–ä©›ĺŞśă©›ă¨�ă¦”ă �äž’ĺˇ”ăˇ“áź‘ß™Ťß™ŤÝ—‹Ú”�Ř’†ÖŽ€Ô�{Ö�{Ř”‰ŢśŽŰś‹Ű Žŕ­šá˛ ŕŻžâŞ›Üˇ“Ő–‡Ô‘�ĐŤ}Ě‰yÉ†vĹ�sÁ‚qż„r˝€nş}k¶xi®sc¬qc©n`ŁhZš^S‘WLŠQF„NB€J>yE:rB6qB8mA6j>3h=4e=3d<2b:0b:0d<2e:1g<3h=4g?5h@6jB6mE9oG;oI<pJ=pI:qJ;rK<rK<vL>wM?yOAzPB|QA}RB‚WG‡\L‹]NŠ\MŽ]L”cR—gS›kW p\ p\žnZžm\ˇp_Łs_©vc°}j´�nł€mŻ|i®{h­|k±€o´�rµ‚qł€oł€o±�m˛‚l˛‚n°}j¬weŞuc«wb«wbŞwbŞwb¨wf¨wf«xe­xfŞuc¨paŁn^¤o_Ąp`Łp_ťl[™jZ“eUŹaRŽcS‹_R†[K†ZM‡[N�\Q�WLxPDqK@mG<kG;kE:lF=nH?pJAqKBrNBrNBpNBsOCrNBtNAuMAuMAvNBwPAuMAxNBxN@yM@yM@yN>wK>vJ=tL@uOBuOBtNAsM@sK?tM>uN?tNAoI<nF:nF:pH<pH<oI<oI<nJ>mI=oI>mG<mG<nH=oI<mG:kE:kG;dB8]?5]?4Y=2K3)A-$<* 8%�6%�.��%��"��!��#�������
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