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I will begin by thanking my Mauritanian friends for the honour of the invitation to bring my ideas to a plenary session of this conference. I must acknowledge my friends both in Canada, the United States and here who have supported me in gathering my thoughts together. I take responsibility for the content – it is to them you owe thanks for its coherence.

As you may have gathered from my introduction by Mr S. Bissoondoyal, I am not an academic. I recently came across Antonio Gramsci’s term – the organic intellectual - one who has knowledge of, or is experiencing, a situation that must be attended to. That is how I have been describing myself since. Just to say a bit more about that, - as I understand Gramsci’s belief – all people have the capacity to think and therefore they have the innate capacity to understand their world and change it. I believe that such folk are crucial allies in the work for social change because they are thoroughly rooted in community, and in developing and maintaining relationships with those with whom they live and work. To be an organic intellectual is to come from and network with and be one of us with a shared commitment to those things that need to be attended to for the betterment of all.

My local network starts with Toronto, the city where I live, and moves out to Ontario, one of the ten provinces – a large area with a population of about nine million. My best skills are as a facilitator and networker because I hate to think that there are resources, materials, ideas that you could use but that you haven’t been connected to them. I plan to give you some examples, from the context of Canadian education, of strategies that have been used to better the encouragement, access and experience of women in science and technology. I will be interjecting my own ideas and those of others about the degree and quality of change and what is sufficient for change to occur. I might equally have called this talk “from the context of Ontario education” or “from the context of North American education.” What I am presenting is probably best termed a hybrid. Most of us work locally and look to our neighbours and network for helpful models. You, my listeners, have the knowledge filter of your own situation – you will know best whether any of what I describe can be transferred and would make sense in your context. In that sense, whether you are an academic or not, while listening you will be an organic intellectual. I encourage your active listening to let your thoughts soar, to dream about what you would really like to see happen and how it could. 

I put it to you that “gender mainstreaming” is a goal we have been moving toward for some time. As defined by the federal government agency, Status of Women Canada [1], gender mainstreaming is “a dual approach that implies the reorganization, improvement, development and evaluation of all policy processes for the purpose of incorporating a gender equality perspective into all policies, at all levels and at all stages. By bringing gender equality issues into the mainstream, we can make sure that the gender component is considered in the widest possible variety of sectors, including education….” An important question to start with  — is the outcome of gender mainstreaming a sufficient condition for change??

Sue Rosser, currently Dean of Ivan Allen College, at Georgia Tech, and a professor of History, Technology, and Society, in her influential book, Female Friendly Science [2], first published in 1990, argues that the final step - final phase of the transformation, is science that is “redefined and reconstructed to include us all”. This phase has yet to be realized, but my vision of what it will look like includes a gender- and diversity-inclusive curricular content and a perspective that crosses as many boundaries as we can imagine to exist.

I chose this title for my talk because a friend of mine made a film for the National Film Board of Canada called Asking Different Questions: Women in Science [3]. As a networker, I helped her connect with three of the five women she interviewed and she made the most of those connections - -to draw out their stories and their angle of difference on the questions they ask.

Any Canadian talking to a group about gender and science and technology would be remiss if she did not mention someone I admire deeply and count as a friend — Ursula Franklin, professor emerita of metallurgy at the University of Toronto. It is around her commentary that the film is structured and, since imitation is a sincere form of flattery, I plan to refer to Ursulaa’s thoughts as I go along. It is no coincidence that Ursula, an engineer with a Ph. D. from Berlin has dedicated herself to the issue of peace. She was interned by the Nazis because her mother was Jewish, and her life has been focussed on the goal of the best science, which for her is the practice of science ‘as if people mattered’ not just measuring the number of jobs created or goods sold.

A series of Ursula’s public Massey lectures was first published in 1990, as The New World of Technology, which she revised in 1999 [4].  In her introduction to the first edition, Ursula speaks of one of her “images of a peaceful world: a society that might work somewhat like [what we call] a pot luck supper, where everyone contributes and everyone receives, and where a diversity of offerings is essential. In such a world there would be no one who could not contribute their work and care – and no one who could not count on receiving nourishment and fellowship.” I offer you this talk in the spirit of providing nourishment in the context of the intense experience that is a GASAT conference. 

My talk is seasonally linked to what I just left in Canada. I am a big fan of solar power especially when it can be used to dry laundry. When telling a friend about what I planned to say, I realized that Ursula’s role in the film is that of the clothesline, for she is the strong thread upon which the stories of the other women hang. I realized that my metaphor could expand because I want to give you some examples of strategies from the Canadian context - - to rummage around in the basket of washing pulling out the bit to tell you and shaking it out for display. As I was revising this talk, I realized that for this audience I might need to note that, in Canada, it is usual for us to do our own laundry.

I have been thinking about what GASAT has achieved in 22 years, what I have observed as the necessary conditions to change and the questions that have been asked like - what are the strategies? Who are the allies? What is the rationale to use? Do we run a risk in using the economic imperative as a rationale – that when the economy is healthy again, or when all the jobs have been filled, women’s possible contribution will be ignored?

I want to be clear that the underlying subject of GASAT work is social transformation – that without structural change, our goals will not be achieved. I will hang my thoughts about this up here on the washing line and you will brush against them. I hope they will smell clean and fresh and that you can take some of them down and use them. As you play with what you are hearing, please do not take any generalizations personally, and do think locally – what does this have to do with me? To quote Vanaja Dhruvarajan [5], Professor and Senior Scholar in the Department of Sociology at the University of Winnipeg and co-author of Gender, Race, and Nation: A Global Perspective, “Women’s perspective rounds out how the world works. We share commonalities and differences. Systems of oppression interlock, intersect and interact. ”

AT GASAT 10 in Copenhagen, Nicole Dewandre, Head of the Women and Science Unit of the European Commission suggested making women’s representation in science a political issue. I believe that there is really no other way; leadership in the political and administrative arena must be engaged before any real change will occur. One of the recommendations from the GASAT 10 conference was “to get women and STEM onto the agenda of national policy organizations. ”

From the Proceedings of that conference [6], “In GASAT we believe that sharing and discussing are better means of developing our understanding of the problems we are addressing, of finding new ways to solve them, and of creating visions for more responsible ways of implementing science and technology.  We don’t want to end up with everyone agreeing on the best way to understand the problem, or what is the best solution.” I want to encourage you to come up with your own best solution, because your laundry line hangs in your own community, planted in your own organic possibilities.

In the GASAT objectives, you will find – “To provide a forum for the dissemination of experiences of those working in the field, and to provide a support network for those working toward the GASAT objectives.” What are your experiences and what have you come to expect? The first item to go up on my laundry line is a significant Canadian project instigated by the Canadian Teachers’ Federation in the late 80s. [7] It started with girls – with facilitated discussion groups around the country that focussed on issues of importance to the participants. It was called A Cappella because, like the musical term that refers to voices unaccompanied by instruments, the project director observed that the young women were living their lives without the benefit of instruments reflecting back to them the themes of importance in their lives. As the discussion group phase of the project was drawing to a close, all the participants did not want it to end. They had noticed the lack of structured opportunities to discuss these themes, the hidden curriculum, in their educational experiences – and they had learned to value them. 

So we start with the subjects, and look at the context that shapes them. Thank goodness we have moved from the deficit model – that there is something wrong with girls and women that needs fixing. As Peggy Tripp-Knowles, a forestry professor at Lakehead University on Ontario, notes in the film, Asking Different Questions, about her subjects –trees, “Trees are fine the way they are. Over the eons they have learned the most important lesson, green side up.” Girls are fine they way they are, and we have moved the science curriculum to emphasis on the social relevance themes and community service components to engage them.

I would like to propose that we could further improve the situation of women in science and technology if we ask different questions. What has the system lost because of the relative absence of girls and women in science and technology? A lot of energy, creativity. How can the practice of science, which includes the notion of scientific objectivity, distancing and isolating problems from their context, be opened up to make sense to those who construct their world based on relationships? How can this so-called “hard” discipline become an interest for those who are more likely to have a lower self-confidence ratio? Or those who think that even when they get a high grade, that they didn’t earn it, it was luck? Even more critical, how can the politicians and the administrators be engaged to support and facilitate the implementation of the many successful strategies we already know about.

There is no such thing as a bias free classroom, workplace (or talk, for that matter). There are contexts where more people can flourish than only the privileged few for whom the system works. There is no such thing as gender neutral.  Practices that are “seemingly neutral” only serve to perpetuate the status quo.

Others, notably Carol Gilligan, have explored the notion of difference, and have described current education practices as ignoring the lived experience of girls and women – those issues of particular significance for them that are seldom discussed in school – or anywhere other than women-only groups. I put it to you that, in North America at least, more and more boys are noting this absence of the connection between what they think is important and the STEM curriculum and therefore careers. This is not to suggest that the questions are new but to note that, if science is about asking questions, then changing the questions asked will change the answers. How can the content of the science problem connect with the experience and interests of the majority of my students? It means that you have to know something about their experience and interests.

In the film, Ursula tells the story that you may have heard. That of Alice Hamilton, a doctor working in the midst of a typhoid epidemic in Chicago. Alice asked not ‘is the kid sick’, but ‘why is the kid sick’? She looked at why so many poor families were getting sick and plotted their homes on a map of sewer repairs to identify the cause as unclean water. As Ursula says, “the tools of science in the hands of women are used to answer different questions.”

I am not the scientist, I am the person who supports the scientists in thinking about their context. I will share with you some of the projects I have worked on and some of the people I have heard. Canadians often feel like the mouse beside the elephant that is the USA. This is not always a negative experience as the trumpeting represents ten times as great a population as ours, and often reflects issues and presents work that we can use to our advantage. The next bit of laundry I will air is based on my recent experience at a conference in Chicago. [8] The incoming president of Women in Engineering Program Advocates Network (WEPAN) reminded us “If you keep doing what you have been doing, you will keep getting what you have been getting.” What I took from that was reinforced by others there who noted the lack of change. Debra Rolinson, Head of Advanced Electrochemical Materials Section, Naval Research Laboratory spoke about her field of chemistry. Graduate enrolment of women broke 20% in the USA in 1985. That was three tenure cycles ago. She looked at who was on the tenure track at the top 10 universities in America. It was 10% women in 2000, and 12% in 2002. Very few universities were over 15%. So what do we need to do differently?  Ilene Busch-Vishniac is Dean of the Whiting School of Engineering, Johns Hopkins University, Baltimore, Maryland, USA. Her questions were, after all the work we have done since the 80’s, why haven’t we come further? What is wrong with the model? Fixing the women is not fixing the problem. Ilene concludes that we have to change the culture and that the leadership does not care enough. We need to demand and be confrontational because anything less than total commitment on the part of leadership is unacceptable. 

The context of the work and biases built in to the system are the conditions that necessitate asking different questions. These questions can be as direct as – how do things get done? The important act is to uncover the processes and bring them to light. Another subject in the film, Karen Messing works in Montreal and looks at workers in the workplace. At the Centre for the Study of the Interaction of Health and the Environment, Karen and her colleagues ensure that women’s questions are included in the research. Her impetus was reinforced when, as a subject in a study of pregnant women, she was asked many questions including what her husband did for a living. She was never asked what her occupation was. According to Karen, most paid occupational health research does not acknowledge that 50% of the workers are women. Occupations where women dominate have not been studied. Cleaners and hairdressers are not thought of as chemical workers; the work doesn’t look dangerous. There is a parallel here (about the position of importance of activities) with gardening. This traditional practice of women used scientific processes of observing, collecting and analyzing data about plants – once institutionalized it was no longer gardening, but agricultural science, the important territory of men. 

Women are absent from all but 14% of the major USA occupational cancer studies. Karen’s goal is to synthesize the special knowledge of the workers with the special knowledge of scientists together to make collaborative science, organic science. She has been told that the Centre does “bad science” because they are not “objective”. She says women are brought up to listen to people. Both the employer and the employee may be biased. Karen asserts that we should put our biases on the table and deal with them. 

In the film, Ursula speaks about “Franklin’s earthworm theory of social change.” She describes it like this: “things grow organically. Particularly women prepare the ground for better ways of doing science. If people aren’t participating, there will be no change. It is only when we have good use of a well-prepared soil, that a better science will come.”

In the USA, what first drove the openings for change in science curriculum and attracting more students was the Russians being first with Sputnik. According to Debra Rolinson, [9] because the USA depends on immigration for 40% of its S&T workers, post September 11, 2001 ‘fear of foreigners’ has lead the administration to want to train more of its citizens for S&T. This makes it even more crucial, to ensure that the new ones coming in connect with the need for the practice of S&T as if people mattered. Be ready with action plans when such a moment of disruption occurs. 

As Dewandre suggested, politics is key – to connect with leadership in that arena. An ally in political or administrative leadership can help you ‘get it right’ being in the right position at the right time. After many years of preparing the ground in Ontario, developing excellent resources and hanging then out to dry in the education community, a key ally in a position of leadership came forward to support work in changing the way students were taught in faculties of education - he was the head of the body representing the Deans of Education in Ontario and was sensitive to equity issues and interested in taking action about gender. The Ontario government entered into a partnership with the Ontario Association of Deans of Education and with three faculties of education. Teaching/Learning Gender Equity [10] is a project that was the culmination of years of preparation and took a few years to achieve. The first stage created three partnership projects that each developed resources for use in faculties of education. 

This work did not have a particular focus on science and technology. However, it is the process and the key enablers that are the point of my description. It is worth noting that colleagues in women’s studies and education can be valuable allies to those interested in change in science and technology. This is the overlap that GASAT can represent. In this Canadian project, each set of resources developed was based in research and applied different methods and approaches to teaching gender equity. They achieved this by:

· teaching pre-service students how to analyze the gendered structure of all aspects of education; 

· helping pre-service students understand the need to improve the educational experiences of females in elementary and secondary schools;  and

· introducing appropriate strategies to meet this goal; and ensuring that gender equity becomes a core component of the teaching courses and processes of faculties of education. 

The steps of change and the different questions were not, as we say, rocket science. However, the process did proceed further along the model for the evolution of intervention programs developed by Chubin and Malcom in “Policies to Promote Women in Science.” [11] Briefly put, this model is a triangle – at the base are the large number of isolated projects that rely on individual commitment, and soft money and volunteers. The Teaching/Learning Gender Equity project, with the involvement of the Deans, moved further along toward institutional commitment and formal coordination of the work at three faculties, although it did not reach the peak of their triangle where institutional commitment is combined with hard money to produce structural reform.

Model for the Evolution of Intervention Programs

The researchers and professors who were involved aired these comments on the public washing line at the end of the Teaching/Learning Gender Equity project – “The project teams are aware that while short-term response is measurable, the more long-term effects of the resources and how they might accomplish change are not yet evident. To bring about a more definite change will require long-term commitment on the part of faculties of education. A more immediate response, however, is the awakening of gender equity awareness among teacher candidates and their educators - an awareness that can lead to action, involvement and the building of links. These links, in turn, build a learning network that supports the implementation of policies and practices that encourage the understanding and discussion of gender equity issues in education. The Teaching/Learning Gender Equity project teams are confident that this goal can be achieved.”

I think they were overly optimistic. The final goal ‘‘ensuring that gender equity becomes a core component of the teaching courses and processes of faculties of education.’’ cannot yet be demonstrated. The resources are excellent and, where they are used, they are the earthworms preparing the soil. However, the seeds of leadership commitment and systemic transformation have yet to germinate.

On a smaller scale, Nancy Hopkins at the Massachusetts Institute of Technology tells the story of a Department Chair realizing with horror the implications of a senior faculty member saying she had never been invited to sit on a PhD committee. He knows that the committee meetings are a site for the exchange of valuable career information. Finally, he was “getting it,” understanding that there were issues that needed to be addressed. Nancy said that the process must be institutionalized, that you need a stable administration. I encourage you to tell the stories, ask the questions: in my experience, if a man has daughters, he is able to engage with descriptions of “poisoned climate” because he can envisage his daughter in it, and he does not want anything but the best for her. If the female leader is not a feminist, you will need to develop creative ways to engage her in the work. When we act, we model different ways of acting.

Rosalind Cairncross has played an instrumental part in advancing the role of women in science. Although based in Toronto, in the film Asking Different Questions, Rosalind is shown modelling another way of practising science in her work in South Africa. In her searching for a new approach, Rosalind uses environmental models that break down the silos of air, water and soil in response to the difficulty women had answering questions she posed for a pre-Rio conference study. Her establishing principle is interconnectedness and an understanding of the interconnectedness that will improve science — “will stitch things together so we know how the whole thing works.”  Rosalind says we “need new structures because the planet has forever to recover. It is us that are in trouble  – we have been provided with the means of our survival. We did nothing to grow an apple and we are destroying the apple tree.”

In the film, Rina MacKillop, an engineering student at the University of Toronto, describes her classroom culture as “cold, not friendly”. Clearly 20% women students are not enough of a mass to shift the focus of the masculine history and traditions of the climate. Rina observes her female colleagues as subdued, and says that they “do engineering in a male way”. We in GASAT know the strategies to make the studies more inclusive, for there are many papers written and action research done to guide us in that path. 

Here I offer a large item from the laundry basket, one with several pockets of activity. A multi-phase project in Ontario aimed to address some of these issues by asking particular questions that parallel the methodology developed by Status of Women Canada for its Gender Based Analysis model. The model is based on the value that “Constructive partnerships are needed between women and men.” It also assumes that “Every action, policy, program, project and socio-economic trend affects women and men differently.”

The goal of the project focused on actions that universities can take to improve the attraction and retention of undergraduate female students in engineering and applied science. It was conceived as a parallel to the work done in faculties of education, and in response to various points including the enrolment statistics. In Ontario at the start of the project in 1998, less than 22% of the full-time engineering and applied science students were women. This when, in Canada 1999, 52% of all undergraduates were women.

In March of 2000 a partnership was formed of concerned representatives from the engineering profession, engineering educators and government. As with the work in faculties of education, the relatively small amount of government funds supported those interested in the issues and unleashed a much larger commitment of volunteer and in-kind support.

The first step of Gender Based Analysis is to collect information that is sex-disaggregated: to count the number of women and men involved in any activity. The Women in Engineering project started with hiring a consultant to define the scope of the problem and collect the current knowledge. We were lucky to be able to hire Etta Wharton, an engineer and a founding member of Women in Science and Engineering. Through a review of the literature and current resources and through visits to 12 of the then 13 faculties of engineering in Ontario, Etta described the situation and made recommendations. Her report was published as Where We Are And Where We Need To Go. [12] Briefly, the findings were no surprise. I have chosen a few to note. In any local situation, you need to start with this kind of data to support the leaders as you push them for change.

Commitment to change is needed. This requires social change and commitment to it by all levels of education policy makers, all levels of school, teachers, professional associations, advocates, parents, media and the students themselves. Structural reform is essential.

Where is it that we ask the questions in order to move up the evolution of the triangle?

Most initiatives are at the bottom of the pyramid, receiving small amounts of money, requiring lots of volunteer effort and commitment of individuals. Most trying to inform students about what engineering is and how it could be an attractive career. However, positive influences have been shown by science outreach. Women students report that they were encouraged by outreach activities and also by physics teachers, esp. women teachers, and meeting women engineers. We have made an impact on enrolment but this impact waxes and wanes because activities are done by volunteers. Leadership on these actions comes from an individual’s personal values. If their position changes, there is no continuity or moving forward/progress.

Universities think the answer lies elsewhere in society at large and at lower levels of education. In my experience and reported by many others, those at any given level of an institution or system think they are doing a fine job; they are not the “problem”. If only the ones before or after them would …  One question I heard recently puts the onus back where it belongs: what is the institutional responsibility about how their product is seen by their clients?

Equality of access in Canada is not the issue. This is a concept most familiar to equity-seeking Canadians. Judge Rosalie Abella was the sole Commissioner and author of the 1984 Canadian Report of the Royal Commission on Equality in Employment. In her report she introduced the concept that  “equal access is not sufficient” the only true measure is equality of outcome. [13]

According to Beatriz Clewell and Patricia Campbell in the recent “Taking Stock: Where We’ve Been, Where We Are, Where We’re Going,” [14] “high quality courses are necessary but not sufficient … to increase women’s representation in STEM majors.” Resources, outreach programs and all the other wonderful initiatives are necessary, but are not sufficient to transform any system.

The issues pointed to in Etta’s report are specific to the Ontario context. Here you have to ask your own questions – to see where a generalization might be useful to apply to your context. I offer a few.

There are misconceptions about the pool of women students who have passed physics in secondary school. “Women not available and qualified.” This is not true. The number of women with the prerequisites is more than ALL the spaces in first year engineering.

What is the right time to intervene? Early had been thought best, but late has been shown to be very effective. (I would say that multiple points of entry are appropriate.)

Women’s image of engineering is not clear how engineering contributes to society, or how and how much engineering means working with people. It is no surprise that in Ontario chemical, biological, environmental engineering studies that articulate the relationship to society and people have higher percentages of women.

More inclusive engineering education is needed. As Sue Rosser observed in the teaching of science,  – there is systemic bias in the teaching methods, instructor behaviours, course content and organization. 

In Etta’s research, undergraduate women in engineering reported that they ‘go along to get along’. They don’t want to stand out – it’s a survival strategy. Diving back into the film references to hang another story on the laundry line, Peggy Tripp-Knowles is the only women professor in the Departments of Biology and Forestry at Lakehead. She wanted to know more about trees; her colleagues wanted to do applied research. As the town’s biggest industry, lumbering was an obvious client to be served. The emphasis was in designing better trees. In the film, she asks “is it any wonder that thinking people stay away from that research culture?”

Peggy says she often felt that she had a different opinion, a different approach. It wasn’t a comfortable place to be. Not being one to “go along to get along”, she was not silent about her belief that we should not try to manage and control nature. There was no money for any other type of research so she closed her laboratory and gave the  money back. She decided to look for another way to express her love of science to nature. Peggy wants to use her credibility as a scientist to show that “even scientists can see some problems. It is not ‘just’ emotional environmentalists.” Peggy says that just getting women in to science will not make a difference. What will make a difference are feminists in science. We need to attract those who are aware of gender issues.

A list I have developed based on my experience and learning from many others includes the following necessary conditions for change. The question still remains, are they sufficient? I propose as necessary conditions - 

Commitment from leadership. 

Access to “local knowledge”.

A responsibility centre with time & power.

Identification and engagement of key allies.

Once you have the local data, have collected relevant models of best practices and have found out who is already involved or doing similar work, then the steps of action planning are to

Involve those affected.

Draw on experience.

Draw out their desire and capacity for change.

Encourage and challenge them to make alliances and to blow their own horn. Tell everyone what they are doing because you never know where an ally might be found – perhaps in the Prime Minister’s residence.

Similar steps are used by Rosalind Cairncross as she does environmental work in South Africa and works with the people who fish. In Asking Different Questions, she talks about the current practice as science that is “far away from the people”. In addressing the problem of depletion in fish stocks, Rosalind first listens to local experience. She say the people who fish are not biologists, but they know a lot more about fish in their waters than the biologists do. In this case the government said the depletion was due to over-fishing. While listening to the workers, Rosalind learned that there had been an increase in the presence of mining boats in the waters. The boats not only created constant noise that disturbed the fish, but there had also been an increase in the number of seals and they were eating more fish. In incorporating all sides of the story, Rosalind hopes to show that science can be useful, and relevant rather than being the cause of the problem.

What resources do we need? How to test them? After the report to the Ontario project on women in engineering was released, an action plan was developed. The report concluded that current activity is ad hoc, low on the Chubin and Malcom pyramid. Tinkering around the edges is important. It builds community, identifies allies and raises awareness. It is necessary but structural reform is essential.

The project designed a series of activities. First was to publicize the report to the key stakeholders, especially the Council of Ontario Deans of Engineering, and establish dialogue and consultation to get “buy in”. A second activity was the development of a model workshop for academic staff Communication and Gender Differences in the Classroom: A Workshop Kit with Facilitation Notes and Videos for use in Faculties of Engineering. [15]

Another pocket of action in the larger project is focusing on improving engineering pedagogy. How to look at a particular system’s bias? Again, the funding levered a significant in-kind contribution and encouraged researchers to focus on identifying the component parts of the system’s bias, and hanging them out on the laundry line for all to see – air the issues. How might the process of investigation be started, who needs to be involved? Four teams of Ontario researchers are developing proposals to go to major funding bodies. The project itself is encouraging our Natural Sciences and Engineering Research Council to ask different questions about their role in funding research to improve engineering education.

Any change project needs to have an analytical process. An in-depth analysis would pose key questions to get at the power issues in the structure:

Do women and men have the same experiences in science and technology?

Do women and men have equal access to the resources needed to benefit? 

Who controls the decision-making processes related to this issue? 

Who controls/owns the resources related to this issue? 

With respect to the last two, if the answer is a corporation, institution or agency, then who heads up or controls the same?

No doubt you have your own list of good questions and steps to promote change in your own laundry baskets, and some of you will no doubt be talking about that work during this conference. I am interested in the right clothes pegs — how to get the answers hung on the public washing line to flap in the breeze and be used, not just looked at. How to get the information used and the system transformedd.

“Just trying to do their job”. In my current work with engineers, it is clear that for many of them thinking about the process of how things get done is seen as an add-on, not ‘real work’. At the conferences they attend like those of the Canadian Medical and Biological Society or the Canadian Society for Engineering Management, engineers discuss their disciplines. When they are at a conference such as the recent WEPAN, the delegates revel in the overlaps, the chance to talk about their particular experiences and note how different the event is. There is an opportunity to talk and learn about projects that work on values, that address issues of climate, and systemic practices that serve to limit women and girls because “we’ve always done it that way”. An important question that comes out of this work that leadership must be asked is –what is the outcome? If, for example, a faculty of engineering has 20% graduate students who are women but 8% of the faculty, what needs to change? Why are our tax dollars supporting an institution that can’t hold on to its graduates in equal measure? What are the pressure points to push leaders into action? Media pressure? Moral suasion? Need for workers? What are the examples that will demonstrate the imperative for change?

Christopher Scholes’ QWERTY keyboard design earned him the title of ‘father of the typewriter’ not because it particularly helped typists, but because it prevented keys from jamming in the carriage. It put machine efficiency over human efficiency. A later design, the Dvorak design, was shown to improve typists’ speed and reduce typing errors. —The practice of technology taking people into account. But by then, I have read, an infrastructure of factories tooled to make the Scholes model, typing schools dedicated to teaching it and millions of typists trained on that keyboard prevented the other choice path from flourishing. No longer does society follow such blatantly ridiculous paths, one hopes. 

It is now time for a large finely woven piece of fabric to be hung on the clothesline. Sue Rosser is the author of much interesting work. Sue attended the ICWES 12 conference last year in Ottawa and spoke about various forms of feminism. [16] I have chosen two to bring to this talk- From her material: Psychoanalytic Feminism is based on Freud’s idea that “anatomy is destiny”. Women are seen as caregivers; men as leaders. These differences may alter their approaches to certain problem solving. For example, computer science studies have shown that women approach a problem with empathy and a holistic view while men tend to focus on the formulas themselves.

Essentialist Feminism proclaims sexual equality as well as celebrating the differences, and uniting all women through biology. This theory claims that women are closer to the environment because of their hormones and that this leads them to develop technology that is socially conscious. Because of their biological makeup, men tend to develop technologies to conquer and develop the modern world and to give death and destruction to the natural world. 

I do not subscribe to the conclusions of either of these theories — not all women are caregivers and not all men are leaders. Nor do they necessarily want to be. However, there may be some truth in every generalization we make about gendered behaviour. Therein lies a lot of the pressure that is put on men and women. My “different” question would be  – what unites us as people? How can we connect with all students in their diversity of outlooks?  Many researchers have corroborated the difference in outlook of women and men, and the film Asking Different Questions is based on the notion that women do bring something essentially different to the table. The question is – who cares that they might? Does anyone care to listen to their different questions? Or care to offer different answers?

Projects that utilize these theories described by Rosser ensure that the problems in the curriculum, the projects and special assignments are all designed to engage the thinker who is empathetic, thinks holistically and is socially conscious- whether the thinker is male or female. In Canada there are many programs that use the strategy of mentoring and role modeling. The focus is on career education when this is done in secondary or tertiary education. Adults in the workforce have their awareness raised and use examples and experiences that will connect with empathic students – in Ontario this focus has been used in several ways since the late 80s. For example, a series of posters was printed – each one featured a woman in a “non-traditional” occupation and the text included a quote from her about the personal aspects of her job. These quotes showed how her values were expressed through her work and life and, thereby, made a personal connection to the information.

The caution here - we cannot set up our precious subjects for an ideal life and then turn them out into a workplace that is unfriendly and unequal, that focuses on competition against all other goals. It would be like taking a piece of fine lace, crafted by hand, and putting it through the wringer washer or beating it on the rocks. Again quoting Clewell and Campbell, we must look forward to the improvement of “working conditions in both industry and academe for female scientists and engineers ... [for those] who are prepared to enter S&E fields but do not do so … may have … not liked what they have seen.” Industry and academe must look inward and take responsibility for improving their cultural climate to attract and keep women and the diversity of the population.

I will be interested to know if the next question is being asked much outside North America. Advocates for equality need to be prepared for it once a certain amount of ground has been tilled and the laundry is flapping – what about the boys? Most often this question is a strategically posed red herring: it deflects from the root causes of the problems for men. 

Another noted Canadian feminist Michelle Landsberg, writing in June 2003 in her column in The Toronto Star, names this red herring:

“For all their academic accomplishment, women still hold only 14 per cent of the full professorships. They are 21 per cent of Canada’s senior managers. And their incomes lag behind men’s at every stage of their career, even when they work full-time in identical jobs. Women, especially women of colour and aboriginal women, are more than twice as likely to be poor as men are.” 

“So, the patriarchy is safe, thank you very much. Men have little to fear from women, but a great deal to fear from globalization, economic restructuring, downsizing and the loss of well-paid industrialized jobs, melting away to the subsistence-wage world with a giant sucking sound. Hence the panic and the woman blaming, no matter how illogical. 

If boys are to catch up with girls in literacy, an entire heritage of gender-conditioning will have to be jettisoned. All that energy, affection, curiosity and life force we see in little boys is channelled, not into free play, but into violent corporate sports with their sick emphasis on competition, emotional inexpressiveness, cruelty, unearned wealth and male dominance. Both boys and girls can and should excel in all subjects; the fault is in us, not in them.” 

It is the system that has to change. To date we have not seen much evidence of long term, fixed budget item hard money allocated to this end. Political and administrative leaders must show they mean business and move beyond the individual activities at the bottom of the triangle.

I will end on a more personal level, and invite you to consider Adrienne Rich’s observation: “The most important thing a woman can do for another is to illuminate and expand her sense of possibilities.” The questions I most want answered are, what can we do for the best to ensure that all girls and women have a chance to expand their sense of possibilities for the betterment of all? (I want the ones who have the desire, to be in the fields of science and technology, so that we have a better chance to see it practiced as if people mattered.) and what can we do for the best to engage with key politicians and policy makers to institutionalize the strategies for change – with hard money attached?

Thank you for the opportunity to air my laundry, my issues on the public clothesline of this conference. Now, go out and hang up your laundry.    
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