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Welcome to the third IOWME Newsletter of 2006 

This is an exciting newsletter with news about our next conference in Mexico and also about a new project to uncover IOWME’s past. There’s also the usual mix of reviews, articles and news interspersed with, hopefully provocative, quotes and images. However, this time we have a theme of single-sex and co-education. 
The cover this time comes from clipart. While searching for an image for the cover Hilary Povey resorted to clipart. She writes: “I typed in math and came up with 35 images. I then counted the representations: male – 5, female – 7, both – 2, undecidable! – 1, no people – 20. I thought this was interesting in itself.” The other 6 images are shown above and below. She wonders if this is the same for everyone (it isn’t! My Word package gives only 1 image, of books). If you have any ideas for covers, quotes, news or anything else then please send them to me. 

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

Postal address: Institute for Policy Studies in Education, London Metropolitan University, 166-220 Holloway Road, London N7 8DB, England

Best wishes, Heather
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‘So Mr Morgan the maths teacher, says. ‘Welcome, small people of the first year.’ (So far so good. No more or less mad than the other teachers.) ‘In my class we will have no taking, laughing, chewing, eating, drinking, passing notes, brushing hair, farting, copping off…’ Everyone laughs nervously at this. ‘Copping off’ is what some teachers seem to call snogging. There’s a craze for it here – but not in the first year! We are far too young for this. Morgan continues: ‘The reason that it is possible to have copping off in classrooms at this school is because boys and girls are mixed together. If this was my school, boys and girls wouldn’t even get within spitting distance of each other. Women – sorry about this, girls – but women ruin everything. If I had my way, you girls would get double domestic science in this period. We can do the sums while you bake the pies. What’s wrong with that? Ha ha ha …’ He starts laughing while we all look at him confused.

I am sitting next to Emma. She puts her hand up.

‘That’s sexist sir,’ she says, bravely. 

If you want to know more then read the book PopCo by Scarlett Thomas, published by Harper Perennial. This extract is taken from pages 277-278.

ICME 11 in Mexico and the next IOWME conference
It still seems quite a long time to the 11th International Congress on Mathematical Education (ICME-11) in Monterrey, Mexico on July 6-13, 2008 but we know the time will zip by so, please, responses to our suggestions below as soon as you can.

We have recently noticed in the ICMI Bulletin that one of the other ICMI Affiliated Study Groups (HPM) runs its associated Topic Study Group (TSG): The History of Learning and Teaching Mathematics. This seems a much more natural and sensible relationship than IOWME’s current one with the Topic Study Group on Gender and Mathematics. We have written to Marcela Santillan, who is the Chair of the International Programme Committee for ICME 11, asking that IOWME run the Topic Study Group on Gender at ICME 11 and thereafter. This would then avoid the difficulties we had in ICME 10 (where the two activities were sometimes timetabled against each other). We hope this meets with your approval.

If the proposal is accepted, the TSG would run the academic papers concerned with gender issues and there would also be, in addition, two other IOWME sessions. The first would be early in the Congress and would be partly social, welcoming new members and having some mathematical fun together. The second would be towards the end of the Congress and would be a business and policy meeting.

We suggest that all papers for the TSG would be accepted but they would also be subjected to a refereeing process by the TSG leaders who would give feedback to authors about their papers. The papers would be available on the IOWME website (http://extra.shu.ac.uk/iowme/) before the conference as well as through the ICME website. The TSG, as well as receiving papers, could perhaps set up debates or invite short contributions reflecting the different cultural contexts from which our members come or the different theoretical frameworks we use or …

The initial IOWME meeting would be at a sociable time slot with some refreshments and would give members the opportunity to greet old friends and make new ones, network informally and have some fun doing mathematics together – this could be anything from sewing up socks to analysing statistics concerned with gender and human rights to discussing what girls really want. The final meeting would be a business and policy meeting. Current matters to be included are the role of national co-ordinators; the relationship between IOWME and PME; and the election of the new IOWME officers.

In the meantime, whatever happens to the proposal, we need to get ideas together about what sort of things members would like to see at ICME 11. In particular, there are celebrations. The article by Nancy Shelley reprinted in this newsletter says that IOWME is 30 years old so that if has had a presence at all the ICME conferences except the first two. If it helps to jog your memory about what happened at previous conferences, the years and the venues were: 

ICME-1, 1969, Lyon (France)

ICME-2, 1972, Exeter (UK)

ICME-3, 1976, Karlsruhe (Germany)

ICME-4, 1980, Berkeley (USA)

ICME-5, 1984, Adelaide (Australia)

ICME-6, 1988, Budapest (Hungary)

ICME-7, 1992, Québec (Canada)

ICME-8, 1996, Sevilla (Spain)

ICME-9, 2000, Tokyo/Makuhari (Japan)

ICME-10, 2004, Copenhagen (Denmark)

Also being celebrated in 2008 is the centennial of ICMI and Heather Mendick and Leone Burton are currently working on an IOWME history (or histories or even her-stories) and their progress to date is reported later in this newsletter. We suggest having an IOWME stall at ICME 11, staffed intermittently by members, which would promote this centennial publication. We hope to be able to get a little money to make some hard copies available which people could buy. The stall could also display some copies of Newsletters over the years for people to browse through and to see what were the burning issues, debates, hot news items and so on from yesteryears. Whilst we have been in office, we have tried to brighten up the Newsletter covers and we could get larger copies of these to make a display.

Any more ideas or comments very welcome indeed.

Hilary Povey and Heather Mendick

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

Postal address: Mathematics Education Centre, Faculty of Development and Society, Sheffield Hallam University, 25 Broomgrove Road, Sheffield S10 2NA


 

 

 


Images of Monterrey

Her-stories of IOWME

The project

Leone Burton and I were asked by Fulvia Furinghetti to write a history of IOWME for the ICMI centenary. In accepting to do this “history”, we are not intending to produce a definitive singular account following a timescale, but a sense of IOWME conveyed through stories, anecdotes, photos, and so on, in other words we want to collect a set of feminist her-stories of IOWME. Both Leone and I work with narratives in our research and so this storying seemed a good way to proceed:
It’s a way of explaining the universe while leaving the universe unexplained, it’s a way of keeping it alive, not boxing it into time. Everyone who tells a story tells it differently, just to remind us that everybody sees it differently. Some people say there are true things to be found, some people say there are things to be proved. I don’t believe them. The only thing for certain is how complicated it all is, like string full of knots. It’s all there but hard to find the beginning and impossible to fathom the end. The best you can do is admire the cat’s cradle, and maybe knot it up a bit more. (Jeanette Winterson, 1985, Oranges are Not the Only Fruit, London, Harper Collins, p.93)
At first we didn’t know where to start because IOWME has never collected an archive and between us we had no newsletters pre-2003. Together we pieced together a list of the convenors and newsletter editors from IOWME’s stormy beginnings 30 years ago to now: Nancy Shelley, Leone Burton, Mary Barnes, Gila Hanna, Heleen Verhage, Christine Keitel, Anna Kristjansdottir, Teresa Smart, Lesley Jones, Jo Boaler, Megan Clark and Hilary Povey and me. We sent and email to all of them (except Nancy Shelley for whom we couldn’t find an email), we asked for:
· copies of newsletters 

· photos of yourself and/or conferences 
· reflections on your time in IOWME
· emails, notes, or other paraphernalia surrounding the production of books, conferences or anything else connected with IOWME 

· information on IOWME sessions at ICME but not for any others

We now have 27 newsletters (thanks mostly to Gila Hanna’s collection). We are still missing the following ones (some may not exist!): Volume 6 no. 2, 13: 2, 14:1, 15:1, 15:2, 16:1, 16:2, 17:1. So do get in touch if you have paper or electronic copies of any of these, also if you’d like to contribute an IOWME story then do send it along. We’ll report on our progress with this project in future newsletters but until then I’m reprinting below the story of how it all began…
A brief history of IOWME

Nancy Shelley, Foundation convenor of IOWME

First published in the ICMI bulletin and then reprinted in the first ever newsletter (April 1985, edited by Mary Barnes)

The International Organisation of Women and Mathematics Education came into being at ICME III in Karlsruhe in 1976, at a meeting arranged during the course of that congress to discuss the question of ‘Women and Mathematics’. The calling of that meeting was initiated by two Australian women, Jan Kennedy and Nancy Shelley, who were struck by the lack of representation of women as speakers, panel members or presiders, despite the fact that nearly 50% of those attending the congress were women.

Eight years later, a somewhat more enlightened view is taken about women and the study of mathematics, and it is now acknowledged that much human potential is being lost by the fact that so few women consider mathematics to be a subject for them to study. It may, therefore, be a surprise to some to learn what the reaction was to the calling of that first meeting, to holding it, and to its outcomes. For the record, however, it needs to be told.

Having booked a room and time for the meeting with the appropriate office, we put up notices around the campus which said simply, in three languages: Women Participants of Congress are Invited to Meet on Friday at 1pm to Talk. Bring Your Lunch. Room K.

A male colleague who assisted in putting up notices was amazed to find himself verbally abused by another make participant as he put the notice on the door of one of the buildings! That colleague was heard to recall the incident at ICME 5 – the heat of the argument was still vivid in his memory!

About fifty people attended the meeting – both women and men- and my first task was to ensure that everyone present could have the comments translated into a language which she or he could understand, for, of course, we had no official facilities for this. I then asked if people had any comments to make about:

1. the place of women at this congress;

2. the relevance for women of the things that had been discussed.

Participation was right across the group and concern was shared; a need was expressed, and the ways of meeting that need were suggested and adopted. The third question put was ‘Should we be giving more attention in future ICME Congresses to girls in mathematics in secondary schools?’
It was agreed to set up IOWME whose purpose is:

1. to bring those who are concerned with the subject of women and mathematics,

2. to circulate among members any research already available concerning women and mathematics,

3. to found branches in as many countries as necessary, and

4. to encourages further research into

(a) Why so few women study mathematics, and

(b) What are the job possibilities for those who qualify.

The executive of IOWME consisted of 7 women, one from each of France, West Germany, Sweden, Hungary, USA, and Australia, and each undertook to set up a branch in her own country along whatever lines were applicable and to pursue the general areas of IOWME in the most suitable way. Nancy Shelley was asked to be the International Convenor for the next four years.

In addition to this it was felt that some expression of our discontent and dissatisfaction with the organisation of ICME should be given to the Congress and the basis of a resolution was outlined. The details of this were left to the executive to deal with and we were requested to see that the resolution was presented at the final session.

The statement was:

A group of some fifty men and women of the Congress who met to discuss the question of ‘Women and Mathematics’ approved the motion:

That we regret the poor representation of women at all levels:

in delivering main papers,

on panels

as reporters,

and in the planning of this 1976 Congress,

And make the following three suggestions: that in 1980

A group of women be included in the Organisational Committee;

1. A main speaker, preferable a woman be invited to speak on some aspect of women and mathematics;

2. Some opportunity be made for people interested in women and mathematics to meet, probably mote than once.

The meeting was a very positive one and we felt that an historic step had been taken.

I was puzzled that Jan, who had been beside me at the beginning of the meeting, had disappeared and took no part in the discussion. When I saw her later, I said: ‘Jan, what happened to you? ‘ She replied: ‘What happened to me was that Denis (her husband) and I spent the entire time trying to prevent some people at the door from breaking up the meeting! They maintained it was an illegal meeting and we had no right to hold it.’
Our next difficulty arose when we tried to get our resolution read at the final session. Initially I was told that it was out of order, because all matters to be included in the Vice-President’s report had been decided the previous evening – though no public mention of this fact was ever made to the Congress. At length, I persuaded one of the executives to read our resolution. He then undertook, without promises, to see the other members of the executive of ICMI and seek their agreement to its being included.

Meanwhile, coloured pens and large sheets of paper were obtained and the resolution was written out in three languages and placed in the foyer. Just as the final session began I was told that if the Vice-President saw fit, it would be included. He did read it as the final item of his report and it brought laughter from the assembly as he read. However, at the conclusion of his reading there was applause for it.

Throughout the next four years there was a correspondence between the national coordinators and some branches were founded. There was a great deal of activity in the USA leading up to ICME 4 in Berkeley in1980, and much of our Karlsruhe resolution was put into effect.

There were 4 sessions allotted to Women and Mathematics and 2 slots for IOWME to meet for discussion and organisational matters. In early 1980, Dora Skypeck wrote that “of the 430 speakers or panel members in the programme, 88 were women and 12 or so women have been asked to serve as presiders.” She concluded with the comment “It is evident that the issues you raised at the Karlsruhe Congress has had an impact on the planners of this Congress.”
At the second business meeting, Nancy Shelley was asked to continue as International Convenor for the next four years, and 14 national coordinators were found, an increase of 6 on the previous four years, with two from the USA. Each country would pursue the subject as best suited the local situation.

The Australian branch of IOWME held a two-day national conference in January 1982, in Canberra and research and experience were shared. Recommendations were also made concerning ICME 5 and passed into the organisers.

Also in 1982, An International Review of Gender and Mathematics was published by ERIC. This was edited by one of our foundation members, the national coordinators for West Germany, and six of the nine coordinators of IOWME.

Over these four years a great deal of work has been done in relation to both girls and women in mathematics. Much of this has been initiated by women concerned with equal opportunity and often not directly involved in mathematics. This should be salutary; at the same time it bears out the wish of the Karlsruhe meeting to include those who may not be involved in mathematics education, yet are concerned with the issue – hence our title: Women and Mathematics Education.

In 1984 at ICME 5 in Adelaide, four sessions were held on Women and Mathematics under the Topic Areas and Study Group Section of Congress. In addition, two sessions were schedules for business meetings, although a more appropriate time for these would be something to be desired at future congresses.

AT the first of these business meetings, a group of five women were asked to seek an opportunity to speak with the President, Jean-Pierre Kahane, and others on the executive, to discuss the place of women in the running of the congress, their representation on committees, the possibility of guidelines for organisers and speakers and in relation to language and content; the possibility of representation IMU, and finally, the relationship of IOWME and ICMI. We had a very profitable meeting, and it was decided at the next meeting of IOWME to proceed with affiliation.

IOWME has also decided to produce a newsletter and Mary Barnes, Australia ,is the Editor. The new convenor of IOWME for the next four years is Leone Burton, UK.

In conclusion, I should like to make the following comments. The study of Women and Mathematics is now generally recognised as a serious one. Certainly many people have accepted the necessity for greater participation of women in mathematics and in mathematics congresses. Yet, in attending to the issues of equity, what should not be overlooked is the contribution and insights women can make to mathematics – as women – which has the potential to affect the development of the subject itself.

Final reflections
Recently, Sally Lipsey sent me the following quote from the Op Ed page of the New York Times of 31st January 1982 that she’d saved:

Equal opportunity implies equal responsibility, and it is not right to ask
for the one without being prepared to make sacrifices to ensure the other. The realistic solution to this dilemma is for society to share with the family the responsibility for developing innovative approaches to communal facilities for superb child-care, beginning in infancy. (Men and Women are not the Same by Rosalyn Yalow).
She asks: “How far have we come? Has this message been welcomed? Is it
practical?” These were some of the same questions raised for me by reading past IOWME newsletters and especially the article by Nancy Shelley reproduced here.
Heather Mendick, newsletter editor
Students’ attitudes and interaction in learning mathematics 
For many years now, research on gender differences in the study of mathematics have been done and some strategies have been in place to reduce the gender gap. The efforts made to reduce the gap, can be attributed to the realization that mathematics is a filter in career choices and those who opted out of mathematics were denied some important opportunities (Clifford, 1998). Some research done in developed countries, in the past fifteen years seemed to indicate that gender differences in mathematical performance were diminishing (Hyde et al, 1990). However, some studies done in these countries contradicted this view. The study by Kaiser-Messmer (1994) done in Germany, showed that boys performed better than girls and a study by Fennema (2000) showed that gender differences existed in learning complex mathematical tasks in middle and secondary schools in America.
Some studies have indicated a number of factors which could contribute to the emergence of gender differences. One of the factors was said to be from people who believed that mathematics was a male subject and that boys performed better than girls (Goddar-Spear, 1989). The other factor was believed to be from family influences and socio-economic status of parents (Gilbert, 1986) and cultural and traditional influences (Ngemeza, 1991). Such factors were believed to be significant in the trend towards learning of mathematics and could influence girls on subject and job selections.

Curricular materials used in the schools, have also been singled out as an influencing factor in the study of mathematics. For example, in some textbooks women were portrayed as insignificant or invisible as compared to men who dominated in presentation, and were referred to as pioneers and great scientists (Whyte, 1983). Some textbooks reinforced masculine language, for example through pictures presenting women pushing prams, cooking, being sex symbols, and presented in selling items (Walford, 1980).

Interaction in classroom, between boys and girls, and the teacher, was also said to affect girls where boys were looked upon to be more competent than girls. Boys’ use of verbal and non-verbal language to command more of the teacher’s time in both attention and classroom control, and boys being more mobile in class than girls tended to influence some teachers’ beliefs that boys were more competent than girls (Jungwirth, 1991). Some teachers also believed that boys’ contributions were more impressive than those of girls and teachers could rate boys’ work higher even if girls’ work was identical to that of boys (Fennema, 1990).

Furthermore, the studying environment where boys and girls studied together, in co-education schools, has been an issue in current educational debates. Some evidence also suggested that single-sex schools could provide the environment where girls could shine (Anstey, 1997). The latter view is realized from some studies which had indicated that girls in girls’ only schools were performing better than girls in co-educational schools (Kaino, 1998). Girls in girls’ only schools were also performing equally well as boys in boys’ only schools. There are emerging views that in a co-education setup, girls and boys should be separated during class sessions i.e. boys and girls study separately in the same school. Whether this suggestion of separating boys and girls in classes could improve girls’ performance in co-educational schools remains to be seen from future studies.

Purpose of the study and Research questions

The study intended to identify possible factors that could influence gender differences in the study of mathematics in Botswana Junior Secondary schools. 

The study was guided by the following questions:

· What were the students’ interests in learning mathematics?

· How was the classroom interaction between boys, girls and teachers in learning mathematics?
Information was collected from students in Botswana coeducation Junior Secondary schools three years ago from a sample of 20 schools with 1441 students (795 girls and 646 boys). Data was collected using closed and open-ended questionnaires as well as an observation schedule. The study involved only co-education schools as there are no single sex schools for girls and boys in Botswana. A setup in single sex schools would have provided some important information for the Botswana case study and for comparison to other studies done elsewhere. 

Findings
Students’ interest in learning mathematics

Students were asked to rate their interests in mathematics and those who responded that their interests in the subject were low or very low were asked to provide reasons. More boys (30%) than girls (22%) rated themselves very highly and some more girls (24%) than boys (22%) rated themselves highly. Girls also rated themselves averagely (27%) more than boys (23%). Generally, the interest of students in the subject can be said to be average i.e. 52% (for boys in levels of high and very high) and 47% (for girls in levels of high and very high). The Chi-square test had a value of 2.91 which was not significant at 5% significant level, which indicated that small differences of interest that existed between the two sexes were not significant.

The main reasons which were given by both female and male students who had low and very low interest in the subject was that mathematics was difficult (73% girls and 71% boys). Other reasons given, though with small percentages, indicated that some students of both sexes needed more help in mathematics learning and others did not consider mathematics to be of help in their future careers. 
Students’ feelings in a mathematics class
Students were asked to state how they felt in a mathematics class when the teacher was teaching and those who said they were not happy and worried during mathematics class sessions were asked to give their reasons. The findings showed that more boys (75%) than girls (58%) were comfortable in mathematics classes, and more girls (34%) than boys (16%) were worried during mathematics classes. The chi-square test gave a value of 8.76 which was significant at 5% significant level. This finding implied that significant gender differences existed in class where boys were more comfortable than girls during mathematics lessons.

Students’ interaction in a mathematics class

Students were asked whether they were comfortable with the way they interacted among themselves in learning mathematics i.e. studying with the opposite sex in class. Many students said they had no problems in studying with classmates of opposite (girls 75%, boys 79%). The chi-square test gave a value of 0.44 which was not significant at 5% level indicating that the differences that existed were not significant. However, about a quarter of the students of both sexes (girls 25%, boys 21%) said they had some problems when studying with students of the opposite sex. Though this number is not the majority, it is a substantial number which cannot be ignored.

A number of reasons were given by students who said were not comfortable studying with the opposite sex. Many girls (32%) stated that during discussions in class boys tend to propose love affairs instead of academic work. Also 29% said boys harassed or intimidated them in class. Boys (27%) said they could not concentrate when discussing with girls in class. While boys gave some reasons why they did not concentrate, girls did not give reasons. Boys said that during discussions with girls they concentrated on looking at girls’ faces and felt like falling in love. The findings also indicated that more girls (18%) than boys (7%) laugh at the opposite sex when one fails to answer the question correctly in class.

Summary
Students’ interest in mathematics was generally rated as average and there were no significant gender differences in students’ interest in the subject. Both girls and boys had some difficulties in mathematics learning and perceived mathematics as a difficult subject to understand. There could be a number of reasons for this perception and a number of studies have indicated that factors such as students’ background, nature of mathematics content, teachers’ approaches in teaching the subject and many others could be contributing factors.

The studying environment in class seemed to favour boys than girls where more girls than boys were worried during mathematics class lessons. Furthermore, more girls than boys were afraid of mathematics teachers. Some students’ statements from both sexes saying that they got bored in class and they hated mathematics teachers could be due to the teachers’ practices during mathematics classes where conducive atmospheres for learning were not available. Some teachers’ use of corporal punishment during mathematics classes could be a contributing factor to such a situation. Many studies indicated that the teacher was instrumental in creating a conducive classroom setting and stimulating atmosphere for constructive learning (Cheng, 1993).

The interaction between boys and girls in mathematics lessons seemed to be good for many students though a number of students (about a quarter of both girls and boys in the sample) were not comfortable. Some girls were uncomfortable that boys tend to propose love affairs, intimidate and harass them during classroom sessions. Also some boys said that they could not concentrate on studies in the presence of girls as their attention was distracted from academics to love affairs. Both girls and boys were shy in class and laughed at each other when one failed to respond to the question correctly. 

Some critics of co-education setup argued, many years ago, that co-education schools were sites where boys practiced and established their dominance over girls, thus making co-educational schools dangerous places for girls (Jones, 1985). The dominance of boys over girls in class has been measured in terms of boys’ use of verbal and non-verbal language to command more of class sessions’ time and teachers’ time in both attention and classroom control, and boys being more mobile in class than girls (Jungwirth, 1991). It was argued that the latter tended also to influence some teachers to believe that boys were more competent than girls. The above view puts up a contention that only boys were advantaged rather than girls in a co-education setup. The findings of this study indicated that both girls and boys could be affected in a classroom environment where both sexes were not comfortable with each other’s practices in class.
By Dr. Luckson M. Kaino, Department of Mathematics and Science Education, University of Botswana, kainol@mopipi.ub.bw or kaino_dr@hotmail.com 
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Schools have adopted a number of strategies to attempt to raise the performances of boys in English. One method that seems increasingly fashionable, both in England and elsewhere, involves the introduction of single-sex classes into co-educational schools … Syal and Trump (1996), for example, reported on a school in England that introduced single-sex classes for English lessons. This scheme involved teaching English to girls and boys in separate classes, but it also involved tailoring the texts studied in classes to meet the (assumed) interests of the boys and girls, respectively. For example, while boys studied ‘macho’ texts such as war poems, Lord of the Flies and Macbeth, the girls studied Jane Eyre, Romeo and Juliet and The Lady of Shallot. This reading scheme falls back on and reinforces stereotypical assumptions about girls’ and boys’ interests … One wonders how many of the girls would have preferred to have substituted Macbeth for Romeo and Juliet, and how many of the boys would rather have read Jane Eyre than Lord of the Flies.
Jackson, C. (2006) Lads and ladettes in school: gender and a fear of failure (Maidenhead, Open University Press). Pages: 127-128.
Effective mathematics learning environments for females
Much has been written about the need for and effectiveness of single gender environments for educating women, both generally and specifically in mathematics. Historically, female-only schools gave women the opportunity to be formally educated. Women’s schools have a varied history: On one hand we have finishing schools, designed to give a woman the cultural tools to entertain her husband’s colleagues and friends and to raise her children to be able to compete in the rarefied world of upper crust society. On the other hand there have always been women’s schools devoted to the intellectual development of the woman, focusing on her ability to participate in a professional world with a satisfying career and the ability to support herself. Both of these kinds of schools, and many versions in between, can be found all over the world. In addition, in many countries, the motivation for single gender schools has had (and continues to have) a religious basis based on the belief that women’s and men’s spheres are very separate.

In the United States, the number of women’s colleges has plummeted from 300 to about 60 in the last 50 years (Schemo, 2006), as male-only institutions have gone co-ed and equal opportunity legislation has provided more protections for women’s rights across the board. However, the justification for women’s colleges has not disappeared. The argument now in the US for maintaining female only educational institutions, particularly at the college level, is that they are more effective in producing female leaders than is a coeducational school. Research (such as Sharpe, 1992) has confirmed that women who attain high leadership positions and doctoral degrees in the sciences and mathematics earn bachelor’s degrees at women’s colleges in disproportionately high numbers as compared to co-ed institutions.

The history of co-education in mathematics has been particularly problematic. In fact until about the middle of the 20th century, the world of mathematics beyond high school around the globe was very male. Even advanced level high school classes were dominated by boys until fairly recently. With the second wave of the women’s liberation movement in the 1970s we began to take note of this disparity, noticing particularly that mathematics was an effective gatekeeper for more prestigious and lucrative careers. More recently, we might look at the implementation of the Curriculum and Evaluation Standards in the US (NCTM, 1989) as a turning point for equity in the classroom. They emphasize inclusiveness, communication, and connections with mathematics. In many ways, the Standards could be read as a feminist document (Jacobs, 1994), and they gave a great deal of hope for addressing the historical lack of equitable participation of women (and others) in mathematics. 

Now, almost 20 years after implementation of the NCTM Standards, we wonder whether this promise of equity has been achieved. It seems that the signs are mixed. The numbers of girls in more advanced mathematics classes in high school has definitely increased. Both boys and girls are expected to take higher level classes, both for graduation and for college admission. We know that girls will take required classes, but when we look at optional mathematics activities such as mathematics competitions or extra-curricular programs, they are full of boys. High school girls are not choosing to attend summer programs for advanced mathematics students, even though they are well-qualified to do so. These programs have remained largely a male domain, and have had difficulty attracting female students. High school girls are also choosing not to participate in mathematics competitions.

If students are being better prepared in mathematics, we might hope to see more mathematics majors and/or more majors in quantitatively based fields.  This should be especially true since our world is becoming so mathematized. In fact, we do not see this result at all.  The number of undergraduate mathematics majors in the US is quite small (about 0.5%), although half of these students are women.  Women have formed a growing proportion of these, but it is not so much the case that the number of women majoring in mathematics has increased as that the number of males has decreased. The atmosphere quickly becomes more rarefied in graduate school.  Perhaps 30% of doctoral students in mathematics are women, certainly higher than several decades ago, but not nearly equal.  Faculty opportunities for women mathematicians at prestigious co-ed universities are exceedingly rare. There are still few if any tenure track/tenured women faculty in mathematics departments those co-ed universities.  However, in a quick look at three prestigious women’s colleges we see that about half of the tenure track/tenured faculty are women.  While men can be excellent mentors for women, being a student in a department with few or no women, such as would be the case for undergraduates at large co-ed universities, does affect a student’s perception of future possibilities.

If we look beyond mathematics itself to other quantitatively based fields such as physics, chemistry, or engineering, we find the picture of women’s participation far worse. In fact, it has been suggested that the more mathematics required in a field, the fewer women will be found in it. Even within disciplines that attract many more women, such as psychology, biology, or economics, many fewer women will be found in experimental subfields where quantitative approaches are predominant. Thus we see that in a co-ed institution, women who are mathematics majors will find themselves being outnumbered by men in most of their mathematics classes. This, of course, will not happen at a women’s college, perhaps the only place right now that women can find themselves in a real majority in mathematics classes.

Why is it important to worry about whether women are vastly outnumbered in mathematics classes? After all, information is information; facts are facts, and mathematics is a fact-based field, not subject to opinion; not culturally bound. Or perhaps not … For starters, it is powerful to read what female mathematicians themselves have to say about their experiences in these environments. Though there are bright spots, there are many, many negative and alienating experiences with many falling by the wayside (Henrion, 1997; Morrow and Perl, 1998; Case and Leggett, 2006).

Feminist mathematics educators (such as, Damarin, 1990; Burton, 2003) argue that mathematics does carry a cultural context with it, and that traditionally the discourse in mathematics classes has been defined by a male culture. (That is not to claim that there aren’t barriers for many males as well, but I will not be addressing that issue in this paper.) What can we learn from listening to women’s voices about effective educational environments? And, what can we learn from the relative ineffectiveness of new classroom standards to improve the participation of women in quantitatively based fields?

Below, I have shared some lessons learned in my 20 years of experience directing single gender mathematics programs for high school girls. These programs occur within the context of the US education system, but I hope that some of our experiences will provide ideas for the education of girls in other places. Perhaps some of you have tried these or other strategies and can offer insight on what is culturally bound and what is more cross-culturally transferable. It should be noted that our programs are not only diverse racially, but are more international than they might at first seem in that many of our students come from families who have recently immigrated to the US.
Some important principles
In a previous paper (Morrow, 1996), I discussed the ways in which various theories of learning have (or most often have not) paid careful attention to the intellectual, interpersonal, and cultural aspects of learning. Women’s Ways of Knowing (Belenky et al, 1986) and Knowledge, Difference, and Power (Belenky et al, 1996) have been most useful in bridging these domains. In particular there are seven themes that connect with and inform our work in mathematics education. While we believe that many, if not most, women favour connected knowing environments, this idea alone does not go very far in informing us about what a connected learning environment would look like. 

What I want to emphasise here is the way in which themes that grow out of interviews with women can help to guide a learning environment that empowers and provides avenues of connection for women. The themes in Women’s Ways of Knowing come from interviews with a wide range of women in the US. It is an open question about what themes might arise in another country or cultural context. I briefly describe these themes below (further details can be found in the chart provided at the end of this article). The reader is directed to my previous work for a more in-depth discussion (Morrow, 1993, 1995, 1996).

voice: Women who were interviewed for Women’s Ways of Knowing often described important educational experiences as occurring in the context of conversation: listening and talking. It is especially important to pay attention to the development of female voices in the classroom because research has shown that girls are disproportionately relegated to the role of listener (AAUW, 1991; Fennema & Leder, 1990; Sadker & Sadker, 1994). While listening is an essential aspect of effective dialogue, it must be balanced with speaking time for each participant in order for all parties to construct and contribute their own ideas to the ongoing conversation. When a participant spends most of her time listening and asking questions about others’ ideas, she can easily lose track of her own ideas and may even lose the sense that she has her own ideas.

In order to help students begin to gain a sense of their own voice in mathematics, we first need to help students move away from a strictly answer-oriented approach to solving problems. In devising an approach for solving the problem, and then giving detailed explanations of solutions, students must give voice to their discoveries, both through listening and talking. We have often heard students say, with a sense of satisfaction, “I didn’t know I knew that!” or “I didn’t know I knew how to do that!”
first hand experience: Girls report being unable to get their hands on things such as computers, mechanical devices, and laboratory equipment. Thus distanced from the experience, it becomes less compelling, less educational, and less relevant. Ultimately girls are not encouraged to develop the spatial and physical intuition necessary for success in mathematics and science classes. These classes become foreign territory, and thus are more frequently avoided by girls (National Research Council (NRC), 1991).

confirmation of self as knower in the learning community: Perhaps one of the most critical issues raised in Women's Ways of Knowing is that women describe themselves as remaining on the fringes of the intellectual community.  In the world of mathematics, women often feel completely on the outside.  It is therefore particularly important to structure the classroom as a community where: there is a place for everyone, it is clear from the beginning that students will be able to use what they already know, and they are seen as capable learners.  
The teacher's role as facilitator/guide, as opposed to lecturer/expert, is critical to this process.  The teacher must become skilled in active listening and questioning that will allow the student to become more aware of her own thinking and to decide which ideas to pursue further.  When the student, rather than the teacher, is in control, the student can become invested in participating.

problem posing and questioning: The issue of authority in the classroom was often raised by women interviewed in Women’s Ways of Knowing. They expressed distaste for learning environments where they were viewed as receptacles of the teacher’s knowledge. They were, instead, excited by classes where the teacher and student thought critically together about an issue and engaged in public (that is, overt) dialogue about it. Rather than retaining the traditional role as expert, the teachers in these classes serve as midwives for students’ emerging knowledge.

As students work through mathematical challenges in a supportive learning community and develop a sense of voice and authority in the classroom, they begin to define their own questions. They become excited about the possibilities of posing their own problems and creating new knowledge. They no longer remain outside, but become part of the inner circle of knowers, with their own power base. As this awakening begins, we try to provide insights into the problem-posing process both in mathematics and in science. Workshops in mathematically related fields such as genetics, chemistry, and medicine help students learn about the ways in which questions are asked and addressed.
believing vs. doubting: Many women disliked being in an argumentative atmosphere, and often would patiently await its end rather than participate (see also: Sandler, 1982; Tannen, 1990). The usual classroom discourse is framed in an argumentative mode, intended to challenge the presenter of an idea to “prove” the validity of the observation or claim. This “doubting” mode - that is, doubting the validity of the speaker’s argument until proven otherwise - is in direct contrast to the “believing mode” (Elbow, 1973) where there is an assumption that the speaker has a valid basis for her/his opinion. Listeners in the believing mode engage in critical dialogue by trying to help the speaker elaborate, deepen, and extend the ideas presented. Mistakes or misconceptions are uncovered in the process of conversation, often by the presenter of the idea, but not through confrontation as in the doubting mode. Inquiry that is based on belief, rather than doubt, is essential to a classroom environment that serves women well.

challenge with support: We, as a culture, have a difficult time allowing risk-taking behaviours in female students. We “rescue” them at the least sign of discomfort, and help them into helplessness by providing the kind of support that takes control away from the student (Fennema & Leder. 1990; Miller, 1976). We place girls and women in a double bind in that we permit them to react to frustration and anger with tears, and then give the message that they need to be rescued. Often the only model for handling challenge that students - male or female - are given is to “be tough,” “gut it out,” or “just do it” in order to get ahead. These messages convey challenge with no support and a sense of isolation, situations that female students often choose to avoid.

When students work in pairs, they can be asked to do very demanding work without being asked to work in isolation. They also have frequent interactions with the teacher and teaching assistant to help them focus on their work as they learn to become more self-motivated. Students become better both at persisting in problem solving and in asking themselves questions that will help them to move along. In order to become confident learners, students must struggle for understanding, but they can struggle together and look to each other and the teacher for support and encouragement.

structure and freedom: It is important to break down old structures in order to make room for new people, and there is much talk of making room for new people in mathematics (National Council of Teachers of Mathematics (NCTM) 1989; Malcolm, 1990). We need to learn new lessons about guiding and mentoring without the imposition of narrow expectations that do not allow for invention and personal creativity. Female undergraduates interviewed in Women’s Ways of Knowing made it clear that areas that are highly structured and prescriptive, particularly the sciences and mathematics, were very alienating to them. Structure can provide a sense of security for both teacher and student in the short run, but it can be alienating in the long run if the structure provided is not balanced with a sense of freedom to explore. Students also need to find points of personal connection to mathematics in order to sustain continued study. When teachers allow greater flexibility in constructing solutions, students will be able to structure their knowledge in a way that makes sense both personally and mathematically. 
Theory Into Practice: Themes in Program Building

What does a mathematics program for girls look like when it strives to incorporate principles drawn from the women’s education and development literature? Below is a very brief overview of two such programs developed at Mount Holyoke College: SummerMath (established in 1982) and SEARCH (established in 2004). Both programs are co-directed by myself, a clinical psychologist, and my husband, James Morrow, a mathematician. Thus, conversation and collaboration across disciplinary and gender boundaries is built into the very fabric of our programs. Further details about SummerMath can be found in Morrow & Morrow (1993, 1995, 1996, 2004) or on our web pages: www.mtholyoke.edu/proj/summermath.
Summermath: Confidence Building and Owning Knowledge

SummerMath is an intensive, four-week program for 50 young women in high school that provides new perspectives and new experiences of mathematics, computing, and science. The student body is very diverse, academically, geographically, and racially (with well over 50% students of colour). Some of our students have achieved good grades in mathematics, some have not, but all desire a new and deeper relationship with the subject. The prerequisites for entering are the wish to have a different experience with mathematics and the willingness to engage oneself actively in the educational enterprise. No particular grades, courses, or test scores are required.

SummerMath instructional methods are designed to replace (or at least supplement) the external authority for knowing mathematics with a more internal sense of why things work and how to know when an answer can be trusted, as well as more flexible problem-solving approaches. The program provides the challenge of rigorous study and difficult problems with the support of a community of teachers, residential staff, and peers.

For an entire week before the students arrive, our teaching and residential staff meet to prepare for the program. Activities fall into three categories: Doing mathematical and computer activities; engaging in community-building exercises; and raising our consciousness about issues such as racial and gender equity. It also includes experience and reflection on mathematical activities in order to build understanding and commitment to constructivist principles of active learning. 
Each day for four weeks, students participate in three classes characterised by activity, questioning, discussion, and discovery. In all classes students begin by solving problems or posing their own problems to solve. The classes are Fundamental Mathematical Concepts (FMC), Computer Programming (Logo), and Workshops focusing on applications of mathematics. In FMC students work and discuss ideas in pairs or in small groups, with one instructor and two undergraduate assistants circulating about the classroom asking probing questions and sometimes leading small group discussions. The problem-based curriculum, designed expressly for SummerMath, focuses on concepts essential to understanding higher mathematics and science: ratio, linear relationships, functions. patterns, and logic. Visual and verbal methods of representation, as well as numerical, algebraic, and graphical representation, are stressed as means to deeper understanding. The nearly constant discussion among students and between students and their instructors provides a supportive environment that encourages reflection on thinking and the stimulus of collaborative effort.

In Logo, students work in pairs at a computer solving problems in the context of design projects. They pursue mathematical ideas ranging from elementary geometry to recursive functions. They learn to plan, organise, and revise their ideas by working on projects such as transformational geometry, tangram puzzles, patchwork quilt designs, and group murals. In the last week of SummerMath students demonstrate the programming skills they have developed by collaboratively designing, developing, and completing a major computer project. In Technology Labs, students explore the internet, calculus concepts, and scientific questions with laboratory equipment.

Finally, each student takes two two-week workshops, choosing from a variety of possibilities, including Robotics, Design Your Own Board Game, Architecture, Geometry and Islamic Design, and Geometric Origami. The workshops provide experiences that place students in the role of scientists, from thinking up the questions to be asked and collecting data, to performing experiments and tests to compare what they observe about the world with what they have conjectured.

Assessment is embedded into the learning process. There are ongoing discussions with faculty in meetings conducted during the program itself. Students evaluate their own progress at mid-program and discuss their assessment of themselves with their instructors. At the end of SummerMath, teachers comment on the progress of the students in their classes and make suggestions for further work. 
The residential program is critical to creating a strong, close-knit community at SummerMath. The residential staff is headed by a coordinator and an assistant who takes the lead in community formation. The residential staff includes undergraduate residential assistants (RAs), who are all also teaching assistants. The RAs give SummerMath students support and friendship as those students face the challenges of learning and explaining ideas in depth. In consultation with SummerMath students, a program of workshops, social activities, and discussions is developed. This program usually includes issues of sexuality, eating, and other health-related topics, dance and music, and T-shirt decoration and beadwork.

Students are offered many additional activities intended to link their mathematical experience to the outside world, to give them a realistic view of career options, and to broaden their horizons. 
Students write extensive evaluations of their summer experiences, including feedback on all aspects of the program. The program evaluation is both an opportunity for each student to reflect on her experiences and a chance to incorporate their feedback into program modifications to better meet students’ needs. 
SEARCH: Problem Posing and Venturing Away From the Familiar

The SEARCH (Summer Explorations and Research Collaborations for High School Girls) program strives to help girls see beyond the borders of high school mathematics. This goal has grown out of seeing so many girls - girls who are very able mathematically - choose to stay within the safety of the known, whether that is to review and/or get a head start on next year’s course rather than try something new. Every year there was a cluster of girls who could do much more advanced work than we were offering. We thought that a challenging, but supportive, program that would introduce them to the world of higher level mathematics would be more interesting for these girls. We also hoped to encourage them to take a look at majoring in mathematics in college. We envisioned orienting the program toward girls who, though capable, would not have been envisioning a career in mathematics. Our idea was to give girls a chance to see what they might be missing, without having to define themselves as an “eat, sleep, and breathe” mathematics students. 
What we have found is that, most of the time, it takes an adult mentor (parent, teacher, or local program director), to convince these young women that they could actually handle such an experience. There have been exceptions, but generally not. When invited, many girls doubt their abilities, wish to stick with more familiar material, desire to prepare for national tests or the next class they will be taking in high school, rather go on an odyssey into the unknown. Students are genuinely afraid that they will not be able to keep up comfortably, and that the things they don’t know will be embarrassing rather than provide opportunities for learning. It has been much more difficult to recruit students than we imagined. When students do come, however, their minds have opened to mathematics in wonderful ways. We have held the SEARCH program for three years now with an average of 10 girls each year, and the results have been wonderful and interesting, as described below.

SEARCH students spend the day together as a group from 9 AM to 3 PM with some short breaks and lunch. We usually spend about an hour and a half on a task before turning to something new. The room is large with various seating configurations in different areas, lots of board space, a computer projection system, and lots of mathematical equipment and “toys.” There is rarely a time when students are quiet and listening to a teacher talk. This may happen in small bits, but problem posing/solving is the usual mode. Their explorations are punctuated by periods of sharing solutions (partial or finished) and talking about ideas. The group is diverse (2006 had 4 African Americans, 1 Asian American, 1 Latina, 4 Caucasian Americans, 1 Turkish student, and 1 student whose family had just emigrated from Afghanistan; 2005 had 2 African Americans, 1 Asian American, 4 Latinas, and 3 White Americans; 2004 was equally diverse.)

Topics with which students engage change slightly from year to year. In 2006 the topics were Symmetries of Polyhedra, Polyhedra from Polygons, Finite Geometries and Combinatorics Starting with the Game SET, Edge Colorings on Origami Cubes, Graph Coloring, and Number Theory (focusing on Modular Arithmetic and Coding). Three of these topics were taught by visiting women doctoral mathematicians, each of whom spent a week with the program. Each visitor had previously taught with us in SummerMath, so was well versed in our teaching approaches, much of which carries over to SEARCH. Two topics were taught by the program directors, and one topic was taught by a second year teaching assistant (upper level undergraduate mathematics and actuarial science major). Our two undergraduate assistants were instrumental in providing a bridge between us and the students, in interpreting and communicating the mood of the group, and in thinking about productive ways to respond to student issues.

Students also learn to use (or in many cases deepen their knowledge of) Excel and PowerPoint. We have plans to work on using Geometer’s Sketchpad and Maple computer programs as well. In all of these environments, students are presented with some information and then are either given questions to explore or are invited to pose their own questions to explore. The atmosphere is one of conjecture and investigation with a great deal of talking among students. Students work in pairs or triples, but there is a lot of interchange and fluidity between groups. The final few days were spent on individual projects, though there was still a great deal of interaction between students whose topics related to each other. On the final days we had a “conference” where results were presented and discussed.
Gender equity in co-educational environments
It is not necessarily apparent from the program descriptions above why a single gender environment would be needed in order to construct these kinds of classrooms. Clearly the absence of boys is not sufficient, but is it even needed? The problem with co-ed classrooms, even those based on equitable principles, is that the dominant cultural mode of gender socialisation will be an extremely strong influence. The teacher will not be able to set this behemoth on a new course without both a great deal of experience and student cooperation. While equitable principles can be enacted equitably, they can also be enacted inequitably. One can value the role of self expression by students, but if boys are allowed to talk as much as they have become used to talking, then girls will not have equal space. In an all-female classroom, girls will not have to contend with this issue. Many more girls will have airtime and will be able to develop the skills and confidence to express their ideas and work on problems in front of others. The greatest failing of the new Standards, especially at the secondary level, is that there was not the time spent on raising social awareness about how inequities are propagated in the classroom, and how to set up and manage an equitable classroom. Admittedly the time to accomplish this goal would be great, given where we are starting.

Many more young women these days are very aware of their mathematical abilities; however, they are still likely to view mathematics solely as a stepping-stone to another place, a place where mathematics will seldom play a major role. We have too often heard the comment from young women that, “I can do math, and it’s even fun sometimes, but I want to choose a career that will allow me to do something useful with my life. I want to work with/for people.” Mentors often, as educators, parents, and administrators, impart the same view to young people, passing along the notion that, for instance, literature and social science are richly connected to human concerns and creativity while mathematics is removed and mechanical. The task that lies ahead for all of us is to help women see that not only can they do mathematics, but it is an area through which they can become connected to people rather than disconnected from others.

As young women engage in classrooms based on the principles discussed above, they become much more able problem solvers, ready to approach problems flexibly, confidently, and persistently. They become independent, rather than isolated problem solvers. They retain a sense of authority within themselves, but are able to effectively communicate with others about mathematics. In these classrooms, females can find greater harmony in being a mathematics student and being female.

Summary Chart: Implications of Women’s Ways of Knowing for Mathematics Education 

	ISSUE
	IMPORTANCE FOR

TEACHING WOMEN
	STRATEGIES FOR IMPLEMENTATION IN TEACHING IN MATHEMATICS

	Voice
	· Education occurs in the context of conversation; hearing/listening/talking are primary modalities

· Gaining a sense of self within an activity

· Developing one’s own authority
	· Pair problem solving

· Detailed explanations of solutions

· Writing exercises, both for self insight and for learning mathematical concepts

· Class discussions to compare and contrast various solutions

· Answers not given by teachers

	First Hand Experience
	· Builds on intuitive understanding

· Validates student’s knowledge base; provides a basis for moving on

· Provides insight into reasons for engaging in a particular area of study

· Encourages activity as opposed to passivity; provides opportunities to be the “doer”
	· Using visual representations in developing solutions to problems

· Applications-oriented workshops

· Computer programming projects designed by students

	Confirmation of Self as Knower in the Learning Community
	· Invites the student to remain within an area of study

· Basis for moving beyond rule following and becoming one of the rule makers 

· Develops constructors of knowledge rather than just technicians
	· Discovering and affirming that which is already known by the student; use as a basis for moving into new areas

· Respect the student’s existing ideas

· Move into the student’s world by engaging the class in activities outside of the classroom

	Problem Posing and Questioning
	· Focuses on process/means instead of outcomes/goals

· Allows a student to become a flexible problem solver

· Encourages initiative and independence
	· Allow student to struggle for solutions 
· Have high expectations for student success

· Focus on explanation/justification

	Believing

vs.

Doubting
	· Gives the student alternative modes for academic (and other) discourse

· Invites the student in rather than focusing on proving self as a rite of passage into a community

· Increases confidence
	· Ask the student for explanation even when she is right so that question-asking does not become synonymous with doubting

· Assume that the student has reasons for her opinion and listen to them

· Ask for further details

	Challenge

with

Support


	· Allows the student to become a more independent learner without becoming an isolated learner
	· Validate present level of understanding while providing challenging new material

· Provide staff development and support

· Plan community building activities

· Offer confidence building workshops

	Structure

and

Freedom
	· Gives guidance/mentoring without imposing tyrannical expectations

· Allows student to find path of personal connection
	· Allow explorations that stray off the main path, but not as a way to avoid struggling with difficult material

· Make multiple strategies and solutions visible

· Ensure ways for all students to participate actively


This chart was developed by Charlene Morrow, November 1987, revised July 1994 and November 2006. It is based on work discussed in Belenky, M., Clinchy, B., Goldberger, N., and Tarule, J. (1986). Women’s ways of knowing, New York: Basic Books.
Charlene Morrow, Director, SummerMath & SEARCH, cmorrow@mtholyoke.edu
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Preparing initial teacher education students for single-sex groups

Last year I was teaching a module on the first year of an initial teacher education course in secondary maths. All of the students had been in higher education before and ages ranged from early twenties to late forties. The cohort had about equal numbers of men and women and was ethnically and culturally mixed. The module aims to get students to think about some of the issues they will come across when teaching maths in schools. 
The students were being taken into a local mixed secondary school to do small group teaching in some single sex classes. Before one of the sessions, I asked the students to read four articles so we could discuss four different themes relevant to the forthcoming experience. The themes were data handling, low attainment, disaffection and gender. 
The discussions on the first three were fairly straightforward and uncontroversial. For the discussion on gender I had asked the students to read ‘Spice girls’, ‘Nice Girls’, ‘Girlies’ and ‘Tomboys’: gender discourses, girls’ cultures and femininities in the classroom by Diane Reay (Gender and Education, Vol 13, No 2, pp153-166). I asked the students to work in groups of four or five to discuss the article and to produce a poster detailing their reactions. The article provoked really negative reactions from all of the groups, which was reflected in the posters they produced.

One group reported that ‘mentions of social background … [made] it feel out of date’. It was ‘definitely exaggerated’ and ‘small minded’. Another group wrote that it was ‘not out of date. It was never in date.’ They also wrote it was written from a ‘heavily feminist point of view’. A third group also stated it was ‘10-25 years out of date’ and it was based on the ‘authors (pre-existing) conceptions’.

The fourth group wrote that ‘Maths is not a gendered subject’. Three of the groups wrote that the article made them angry and frustrated.

Another common theme running through the posters was that they had not experienced anything similar in their schooling. While this may well be true for the individuals involved, I found the students’ reactions disturbing as it appeared that they had no conception that gender would be issue for them when teaching. Moreover they were angry that anyone would claim that gender could be an important issue in school. I share these reflections because they surprised me and made me much more aware of what I need to take as a shared starting point on this issue in future years in order to challenge and develop my students’ thinking.

Colin Jackson, Colin.Jackson@shu.ac.uk
Reviews

I have been sent details of another publication by an IOWME member: 

Morrow, Charlene, and Perl, Teri. (1998). Notable Women in Mathematics: A Biographical Dictionary. Westport, CT: Greenwood Press. 
The review in this term’s newsletter is not of a book but of an episode of The Simpsons TV show that deals with issues of gender and mathematics and single-sex education.

“I’m a girl, but I’m not girly”: Reactions to the Simpson’s episode, “Girls Just Want to Have Sums”

The Simpsons is a very popular television cartoon, about a working-class family of five, set in the fictional town of Springfield, USA. The shows’ writers satirise many aspects of American culture and experience, and have sometimes been quite bold in the issues they take on and the ways they deal with those issues. We viewed the Simpson’s episode “Girls Just Want to Have Sums” (which originally aired in the US on April 30, 2006). In this episode, Principal Skinner of the local elementary school makes some sexist and demeaning remarks about women’s abilities in mathematics and science, in an obvious reference to President Lawrence Summers of Harvard University. 
As a consequence of the uproar over his comments, the principal is fired. The new principal, a woman who advocates for girls’ education, splits the school into separate schools for girls and boys. Eight-year-old Lisa Simpson, one of the show’s 
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protagonists and a very strong student, finds the focus on feelings in the girls’ school demeaning, and she longs for the challenge of the former curriculum. She is told that problem solving is a male approach to mathematics, attacking problems is how boys do mathematics. Instead, the girls are asked questions like “How does math make you feel?” and “Is 7 odd, or just different?” Following her mother’s advice, Lisa disguises herself as a boy so that she can enrol in the boys’ school. Her brother, Bart, teaches her to act like a boy, teaching her skills like how to fight and how to eat like a boy. At the end of the episode, Lisa (disguised as the boy Jake Boymen) receives the award for the best maths score. She realizes that she has taken on the violence and other undesirable characteristics of the boys around her, and questions whether it was worth it. Bart claims credit for her success, saying “The only reason Lisa won is because she learned to think like a boy! I turned her into a burping, farting, bullying math machine!” 
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The first author of this review, Abbe, is a mathematics educator on the faculty of the School of Education at the University at Albany. The second author, Emma, is a 12-year-old girl who is a very strong maths student in a middle school in a suburban community in New York State. Together, we watched this cartoon and discussed our reactions to the ways the characters and the story dealt with issues of gender, mathematics, and schooling. 
Emma’s initial reactions to the story was that Principal Skinner only thinks boys are better at maths and science because he is a boy - she points out that girls think they are better at most things than boys, and boys think they are better than girls. She thinks that he only claimed that boys are better at maths, science, and the “real subjects” than girls because he thinks boys are just uniformly better. In Emma’s experience, she has never heard anyone claim that boys are better at any subjects than girls (with the exception of sports). 
If she had been in Lisa’s shoes, Emma, who really likes maths, would not have disguised herself as a boy (although she might have considered it, had her mother suggested it to her, as Lisa’s mother did). Instead, she would have gone to the school principal to tell her that it was not fair that the girls could not learn the same maths the boys did, and to fight for equal education. Emma also did not see the need for separate maths classes for girls and boys. She has never noticed girls being less likely to participate or to work in maths class because the boys are present - if anything, she believes that the girls are competitive with the boys, and that competition drives the girls to try even harder. Some of her friends are boys, and she likes being in class with them. The quote in the title, “I’m a girl, but I’m not girly” comes from Emma - she views herself as something of a tomboy and likes “boy stuff”. She also objects to the way the physical environment of the boys’ school is portrayed, as if it was trashed by ongoing violence and looked “junky.”

When Lisa (disguised as the boy Jake) won an award for the best maths score, Emma feels that Lisa proved that the best maths student is a girl and that girls can be smarter than boys most of the time. Her favourite line of the episode was when Principal Skinner was described as having “diarrhea of the mouth.”

The show satirises a range of issues confronting women in mathematics. Single-sex education is portrayed as a way to remove girls from the challenge of mathematics and other “real subjects”, as the girls shun problem-solving as a male activity in favour of building self-esteem. When Lisa says to her teacher, “Confidence building can't replace real learning,” her teacher responds, “Uh-oh, Lisa, it sounds like you're trying to derail our self-esteem engine.” In a flashback, Marge (Lisa’s mother) gives up studying for her calculus exam for romance, musing, “Since then, I haven't been able to do any of the calculus I've encountered in my daily life. But,” she says to Lisa, “that's not going to happen to you!” In order to be exposed to challenging mathematics, Lisa adopts the identity and stereotyped behaviour of a boy, entering a social world that is ruled by power, violence, and domination. In the end, she concludes, “I did get better at math, but it was only by abandoning everything I believed in.” 
As is typical in The Simpsons, the satire of the show raises lots of questions without proposing any answers. The show invalidates the idea of innate gender differences in mathematics, raises questions about power and sexism, explodes stereotypes about both boys and girls, and shows women (through Marge) giving up their own aspirations to appease men. At the end, Lisa says “I guess the real reason we don't we see many women in math and science is …” and then she is interrupted before we hear her conclusion. 
Abbe Herzig and Emma Bowitch, AHerzig@uamail.albany.edu
Legal Notice: The SimpsonsTM and copyright Twentieth Century Fox and its related companies. This newsletter is for educational use only. The images on these pages were taken from an episode of The Simpsons that is copyrighted by Twentieth Century Fox and are reproduced to supplement an academic review. We will not distribute audio, video or image files. Disclaimer: This newsletter and any content contained in it relating to The Simpsons are not specifically authorized by Fox.
Thanks to Sarah J. Greenwald and Andrew Nestler’s www.simpsonsmath.com
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New book: Single-Sex Public Schools: Who needs them and why by Julia A. Medin and A. Louis Medin. Published by Phi Delta Kappa International (ISBN 0-87367-862-1)
A combination of firsthand experience and recent research prompt us to conclude that the benefits of single-sex public schools should be re-evaluated and that single-sex schools should be part of the mix of schooling opportunities offered in public education. The key consideration is not whether single-sex schools are effective, but for whom they are effective and why.
We reviewed a substantial number of studies related to single-sex schooling and examined some of the criticism levelled at such schooling. We recognise that single-sex schools are not for everyone and that single-sex schooling certainly is no panacea for the perceived ills of the public schools. But such schools may be the most effective education option for certain students under certain conditions.
In 1954 the U.S. Supreme Court in Brown vs. Board of Education ruled that segregation in public schools had to be eliminated. As urban schools became integrated, large numbers of white families moved to the suburbs, leaving African-American, Hispanic, and other minority families in the majority in the inner cities. Increasingly this population has been significantly low income. The challenges of poverty have overwhelmed the capacity of many urban public schools to address social ills while assuring that all students gain a sound education as evidenced by successful academic, high graduation rates and a high percentage of students going on to some form to postsecondary education. Among all of the troubling trends in large cities is the high student dropout rate.
Why do so many minority students drop out? Problems do not start in high school. Urban middle schools experience dropout rates much higher than do small town suburban middle schools. High dropout rates are linked to increased crime and the proliferation of gangs. As a result the outlook for meaningful employment among youths who dropout of school is dim. Thus, low income and little education reduce prospects of future prosperity and the cycle of poverty continues.
The middle school years of preadolescence are stressful for many young people. Girls seem to manage the stresses better than do boys. And more inner-city girls than boys find success in traditional school setting. In 2002, 15% of African-American students and 31% of Hispanic students dropped out of school and most of these dropouts were boys. Public schools in major cities teach primarily minorities. The public schools of Atlanta are 93% minority, Dallas, 92%, Baltimore, 89% and New York 85%. Many minority students are children from impoverished families that find it difficult to provide the parental support that make the difference between low and high academic achievement. That said, many boys and girls from low-income minority families fare best in single-sex schools or classrooms, as evidenced by schools such as the Jefferson Leadership Academies, the Thurgood Marshall Elementary School and others. 
 In summary, single-sex schools and classrooms are particularly well-suited to address the needs of minority, low-income, urban young people for whom schools must compensate for a lack of academic and social support outside the schools. Single-sex schools and classrooms at the middle school level will be more effective in addressing the dropout problem rather than waiting until high school. 

Finally, based on our research single-sex schools and classrooms can be very effective for many other boys and girls, though in different ways. All-girls schools often have been seen as helping to strengthen girls’ academic performance, particularly in maths and science and sports, where boys usually dominate. On the other hand, all-boys schools strengthen boys’ academic performance and often ‘give permission’ to be interested in subjects that can be stereotyped as girls’ such as fine arts, culinary arts, and so forth.
Benjamin Wright, principal of the Thurgood Marshall Elementary School in Seattle, Washington, summed up the arguments convincingly: “I’m not saying that single-sex education cures all problems. It is not a panacea, but it’s an alternative that we must use.” We suggest that based on our research and interviews, those students who can benefit from single-sex schooling can benefit greatly. 
Julie A. Medin, M.E.T.A, Potomac, Maryland, jmedin@comcast.net
Forthcoming book: Working with Gender: Sex groupings and subject teaching by Gabrielle Ivinson and Patricia Murphy. Published by Open University Press, McGraw-Hill Education (Due for publication August 2007)
The retreat in England to single-sex classes in co-educational comprehensive schools reflects a long history where educational policy and practice has made explicit the belief that sex groups are different in both how they learn and what they should learn. Historically rooted ideas about gender re-emerge when societies confront perceived disruptions articulated as globalisation and deindustrialisation in a bid to stabilize what appears to be shifting social ground. In education currently, there is no longer a clear gender demarcation between public and private spheres, although whilst women have increasingly been required to, and have chosen to, enter the public domain, the same cannot be said about men and the domestic sphere. Therefore in advocating the single-sex organisation of teaching and learning educational rhetoric and policy maintains a difficult tension between discourses of innate gender differences and discourses of equality, although all too readily the former can dominate the latter. 

The book is concerned with how gender is recognised, understood, represented and reconciled in teachers’ and students’ interactions in educational settings where subject knowledge learning is the primary goal. A common assumption is that there is equality in what is made available to learn and, if there is not, then single-sex organisation achieves this. In the book we challenge the retreat to single-sex teaching on several grounds. Central to our argument is the recognition that curriculum subjects, and the cultural tools and resources associated with them, have gender values attached to them that reflect their social historical legacy and who historically has been associated with them. These historical roots continue to influence resources and practices that are made available to students and provide them with clues about legitimate ways of acting and talking, and about what kind of texts can be produced in subject classrooms. These value systems affect how individual girls and boys feel positioned, distancing them or connecting them to the practices of the subject, and extending to them an identity of participation or non-participation. 

The book presents empirical work from predominantly single-sex classes introduced in coeducational comprehensive schools to target boys’ apparent underachievement in comparison to girls. Within these schools gender was identified as a problem and pedagogy as the means to address perceived inequity in subject achievements. We use examples from interviews and classroom interaction to demonstrate how teachers and students understood gender in relation to subjects such as science, English, drama and design and technology. In demonstrating difference between pedagogic practices in boys’ and separately in girls’ classes we make explicit interactions between gender and subject knowledge and how this relates to learning. We show how a range of students managed the opportunities that were made available to them in single sex classroom settings and in doing so demonstrate the flow of gender mediations in social practice in which social identities undergo movement in moment-to-moment interactions. In making the interaction between gender and knowledge explicit we invite teachers to engage with the questions about the purpose of education. We propose conceptual tools to facilitate learning by exploring how students crossed into non traditional gender territories within subject lessons. 
Gabrielle Ivinson, ivinsong@Cardiff.ac.uk
The Gender Chip Project

As the debate about how women are participating in the fields of science, technology, engineering and math (STEM) continues and deepens, readers may be interested in knowing about my new one-hour documentary film, THE GENDER CHIP PROJECT. It is now available for educational use from Women Make Movies, and we are working closely with a wide community of scholars and activists to draw attention to the issues around gender equity in STEM education raised by the film.

When the Wexner Center for the Arts at Ohio State University in Columbus, Ohio (USA) invited me to create a documentary following students who would graduate in 2001 as the first class of the new century, I was eager to organize a group from the technological and scientific fields. We created “The Gender Chip Project” -- and a four-year long conversation and community was born. Our goal has been for the vivid stories of the five university students in Ohio to trigger conversation, while inspiring action and policy change for improving the STEM landscape for future generations of women coming up.

Our screenings of the film across the US have been extraordinary. We have been to high schools and university campuses, to professional organizations, after-school programs and nonprofits that serve women. The screenings have proven to be powerful catalysts to expand the dialogue around these issues: from education to workplace equity/retention and beyond to family balance. We are now launching an outreach campaign to get the word out about this terrific and accessible story (as well as a great online set of resources for educators and STEM advocates around the country at www.genderchip.org). If you have ideas about how to use the film in your community, or are interested in creating a panel event, conference presentation or campus screening; or would like to order a copy of the film, you can contact orders@wmm.com or visit the WMM website for more information: www.wmm.com/filmcatalog/pages/c673.shtml The film is in English and runs 55 minutes total.

Helen De Michiel, Producer/Director, hdemichiel@gmail.com
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Nominations for women of outstanding achievement in UK Science Engineering and Technology photographic exhibitions 2007 – now open!

On 8th March 2006 the UK Resource Centre for Women in SET was proud to launch the Women of Outstanding Achievement in SET Photographic Exhibition. From the fifty eight nominations received in the first year, six women were selected by the judging panel. They were: 

Scientific Discovery and SET innovation – Professor Jocelyn Bell Burnell and Professor Wendy Hall

Science Communication – Dr Maggie Adherin and Professor Kathy Sykes

SET Leadership - Rebecca George OBE and Professor Julia Goodfellow

This wonderful exhibition was featured in the last newsletter.

Now, a further six portraits selected from the above three categories will be added to the collection on March 8th 2007. The UKRC is inviting you to make a nomination for 2007. The criteria for nominations remains the same as last year and is detailed on the new nomination form (which is available by emailing: setwomenresource@bilk.ac.uk). The closing date for nominations is 15th December 2006. It would be wonderful if anyone can think of any UK women mathematicians to nominate. 
PREMA
It is a fact that, although laws assure women’s equality, European women have more difficulties than men in finding a job that fits their level of education, are more affected by temporary jobs, do not have equal access to decision posts and suffer a gender pay gap. The idea of equality between sexes can hide the inequalities existing in society. Could women nowadays, aware of the difficulties, be choosing their studies and careers based on their desires and pleasures, and not on the possibility of economic or social success (power)? 
Still nowadays, mathematics is regarded and often transmitted as a masculine domain. Although most experts attribute equal aptitude to men and women in mathematical thinking, the history of this science continues to be a completely masculine genealogy. Science and mathematics teaching continues cancelling the actual presence of women in the knowledge building. Could gendering science and mathematics history be a method to bring them nearer to girls? What other methods could be found? 
There is an important lack in the teachers training, both in primary and secondary levels, regarding gender aspects that can influence the learning process of mathematics by boys and girls. Is there a need for training primary and secondary teachers in the field of maths and gender? What should be the main axes of this training? 
These are some of the main questions that the research of Prema Project has posed up to now. 
PREMA Project is about mathematics education in its relation to gender. During the project period, the consortium has achieved a better understanding of the current situation in European school systems, in terms of gender related differences in achievement in mathematics studies, as well as in career selection of mathematics and mathematics-related subjects, such as sciences, and computer science. 

In addition, the project has yielded better understanding of the regulatory aspects of the educational context in which European maths students and maths teachers operate. 

Through a series of focused research missions, the project will lastly pinpoint some of the sources for gender differences in maths learning, as well as shed light on advanced teaching strategies, exercised by “gender sensitive” European maths teachers, that help overcoming gender related obstacles that stand in the way of maths and science education for all. 
During the 26-27 of January in Barcelona, PREMA workshop (http://prema.iacm.forth.gr/workshop.php) will take the knowledge gathered, created and analysed throughout the project, as a departure point for multidisciplinary international discussion on the future of maths education in Europe and on ways for acknowledging, understanding and overcoming gender related differences in maths teaching and learning. The objectives of the workshop can be put in terms of the following key questions that will guide the various discussions to be held during its two days: 
· In what ways can mathematics education in Europe become gender-sensitive? 
· Could gender-sensitivity contribute to pluralism in mathematics education?
PREMA Project has launched an international network of researchers, educators and policymakers concerned with issues related to mathematics education and gender. (http://prema.iacm.forth.gr/main.php) Two fora were inaugurated in the Prema site: 
· PREMA’s position paper on Mathematics Education and Gender, Authors: Georges-Louis Baron, Daniele Hourbette.

· Report on Legislation and Regulation regarding Mathematics and Gender in Secondary Education, Authors: Sara Silvestre, Mario Barajas.

A large number of researchers from many European countries have already joined the network. The Prema partners hope the network may serve as a platform to achieve the aims that we all pursue - to comprehend and aid in closing the gender gap in maths learning and education and work towards a pluralistic maths education in Europe.
Alex Landsmann, alex@ostenso.com
Mathematical Images and Identities
This research project looks at mathematics in popular culture. 

It addresses the following questions:

· What discourses are there about maths and mathematicians within contemporary popular cultural representations?

· What impacts do these have on learners of maths?

· What, if any, are the differences in their appropriations of popular cultural representations of maths and mathematicians between those who are choosing/have chosen not to continue with maths once it is no longer compulsory and those who are continuing?

· How are these discourses and their impacts gendered, classed and raced?

So far, we have carried out and analysed a survey with about 560 14 to 15 year-old students across three comprehensive schools (1 in London, 1 in a rural area and 1 in a large town with significant social deprivation) and with about 60 second year mathematics undergraduates in 2 contrasting English universities. Below are some of the main findings with relevance to the issue of choice of mathematics and the way that this is gendered which we are following up within textual analysis, focus groups and individual interviews.

Asked whether they will go on with maths after GCSEs (examinations taken in England at 16+), most school students declare ‘Yes, perhaps’ (53.3%, compared with only 12.9% who say it is very likely and 33.8% who say ‘No, definitely not’). This is related to students’ enjoyment of maths, as 69.0% of those who declare they are very likely to continue with maths agree or strongly agree with the statement ‘I enjoy maths’ (compared with respectively 45.0% and 19.4% of those who answered ‘Yes, perhaps’ and ‘No, definitely not’). Those who say they are very likely to go on with maths are more likely to agree with statements such ‘I find maths useful in daily life’ (82.9% compared with 74.4% and 49.7%) and ‘I feel confident when I do maths’ (80.3% compared with 50.5% and 24.0%). 
For GCSE students, the factor most likely to be identified as affecting their decision to continue with maths after GCSEs is ‘career plans’ (70.3%), followed by ‘being good at it’ (57.9%) and ‘enjoying it’ (44.4%). For undergraduates, the main factors having affected their decision to study maths at university are ‘being good at it’ (67.9%) and ‘enjoying it’ (66.1%), followed by ‘career plans’ (39.3%). ‘Career plans’ and ‘Family members’ are more likely to be identified as factors affecting GCSE students’ decisions, compared with those of undergraduates. In both cases, ‘images of maths and mathematicians’ is not identified as a major influence (4.3% for GCSE students, 10.7% for undergraduates). 

74.6% of the maths undergraduates think they are ‘good’ or ‘very good’ at maths, compared with 44.0% of GCSE students. Nearly half of GCSE students (48.7%) think they are ‘OK’. Answers to this question are gender-related. A cross-tabulation shows that male GCSE students are more than 3 times as likely to declare that they are very good at maths (33 people or 10.7% of male GCSE students compared with 7 people or 3.1% of female GCSE students) and slightly more likely to say they are good at maths (38.6% compared with 35.4% for girls). This relationship was also classed though the differences are not statistically significant (20 people or 8.3% of middle-class GCSE students, 7 people or 8.3% of intermediate class GCSE students but only 4 people or 3.7% of working-class GCSE students self-identify as ‘very good’ at maths).

Cross tabulation of enjoyment and difficulty shows a close alignment between these. Only 29 pupils do not enjoy maths despite not finding it difficult and 40 pupils enjoy it despite finding it difficult. It seems as if the latter group are able to maintain their enjoyment of maths despite finding it difficult because they are able to locate the challenge within the subject and their difficulty is not seen to reflect on their own ‘ability’ (many of them rate themselves as good at maths, some as very good at it, and none as worse than OK).
Asked where they have heard about maths and mathematicians in popular culture, most GCSE students mentions the internet (87.8%), followed by TV (82.1%) and puzzles (74.4%). Undergraduates mention books (96.3%), followed by the internet (88.9%) and puzzles (81.6%). There are some sharp contrast between GCSE students and undergraduates in relation to books (mentioned by 63.1% of GCSE students) and cinema (mentioned by 61.2% of undergraduates, but by only 23.2% of GCSE students). GCSE students are more likely to have ‘seen anything about mathematicians’ on TV (82.4%) and the internet (76.2%). Undergraduates are more likely to have seen anything about mathematicians on the internet (87.0%) and in films (84.3%). There is evidence that the 40 GCSE students seeing themselves as ‘very good’ at maths have a different relationship to maths within popular culture, being much more likely to play tetris and chess and to do sudokus and cryptic crosswords, than other students. This relationship also applies to those who are most likely to carry on with maths beyond GCSE. Neither of these groups are no more likely to have seen fictional accounts of mathematicians. 
Heather Mendick (h.mendick@londonmet.ac.uk), Debbie Epstein (epsteind@cardiff.ac.uk) and Marie-Pierre Moreau (m.moreau@londonmet.ac.uk)

Project website: http://www.londonmet.ac.uk/research-units/ipse/projects/current-projects/mathematical-images-and-identities-education-entertainment-social-justice/p58.cfm
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