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Abstract
We discuss the problems in attracting girls into science and technology. We 

present some of the projects undertaken in various countries to ameliorate the problem and we conclude with some follow-up suggestions that can be implemented in India.

The problem of attracting girls into science and technology cuts across countries, even across the developing/developed country divide. To some extent, the main problems in attracting girls to science and technology are common, viz. practicing both are regarded as difficult, time-intensive careers which are difficult for girls to undertake and later on to sustain. They differ in that society only recognises professions like medicine, engineering, law, etc. but regards employment prospects for scientists (other than in academics or teaching) as being practically non-existent. 

In the case of doing science, children have no real idea of the value of doing science and their entire experience of science is through their science teacher.

This leads us naturally to the second problem which is that of science teaching in schools. Here, the main problem is the lack of enthusiastic and motivated teachers who themselves understand science. For girls in particular, it is sometimes felt that the classroom atmosphere and examples used are particularly alienating. Specific problems can be that many girls' schools have no labs or hand-on teaching, so that girls, later, in colleges, are `frightened' of experiments. The typical scientist or technologist is usually portrayed as a man, despite the fact that science teachers in our schools are frequently women. 

Ways of teaching do not take into account the fact that many girls learn better in collaborative groups than in a competitive atmosphere. Finally, there are also questions raised about whether introduction to abstract concepts is poorly

timed for girls i.e., girls languish in dull courses early on waiting for boys to `grow up'. 

A third problem is that given that entrance to elite institutions devoted to science and technology is through intensely competitive exams like the JEE, which require intensive coaching, statistics indicate that most girls do not even make the attempt to take such exams. Parents also do not encourage girls to take these exams due to a variety of practical and perceived problems.

The worst problem is societal expectations. Even now the education of girls is not taken seriously. The general philosophy is `why pay more to have girls study science and engineering, when they are going to drop out and get married anyway?'. This can lead to the girls themselves not taking their work very seriously since they always have the fall-back option of getting married. Even in developed countries like Israel, a similar philosophy means that programmes for gifted children is less encouraged for girls than for boys.

Even for the women who have already crossed these hurdles, the problems do not end. In addressing the standard problem of balancing family and career, many women put their careers on the back-burner at the early stages,  and then never quite catch up. There are also conscious and unconscious biases operating against hiring and promoting women, both by men and women. For instance, in a situation where there is a married woman whose husband is elsewhere applying for a job, and a man  who is almost as good as the woman, there are biases which  assume that the woman will not come, so automatically the  man gets selected. Also, a soft voice, tentative styles  and gentle personalities  are associated with lack of confidence, so many women comes across as less effective in an interview or a seminar, even if they are actually more knowledgeable than many of the men who are selected. As one goes up the career ladder, these drawbacks prevent women from getting into leadership positions both at their  own institutes, as well as nationally and internationally.

Now, how are the various countries trying to solve these problems? In many countries, sciences, especially physics, have initiated special programs, and in some cases, engineering programs have adopted similar strategies. In UK, Ireland and Scotland, where they are facing an acute shortage of physicists, several programmes have been initiated, where professors and post-doctoral fellows from universities go to schools to give lectures even to elementary school children. They have found that there is an enormous impact on young girls if the physicist from the University is a woman. They have also initiated programmes through which school students are taken to visit laboratories and universities and interact with physicists. The Universities have also encouraged this interaction by recognising this kind of work as part of the work of the scientist by giving it due consideration in promotions and awards, etc.  This effort seems to have had a positive effect in some parts of the country as far as enrolment of students in physics is concerned.

Other countries like Ghana have had science clinics where they have worked on changing boys' attitude to girls in high schools. Brazil has experimented with having special classes to improve scientific skills oriented mainly to women students. In South Africa, physics graduate students offer to solve problems for industry in an effort to make the industries realise the value of physics. Some of these experiments could be tried in our country too.  

To retain women faculty and to prevent their falling off the ladder, there have been certain policies which have been initiated in India like the DST programme for returning scientists and increased age limits for post-doctoral positions. In countries like the USA and UK, there are site visits which both assess the climate for women in the departments and offer suggestions for improving the climate. USA also has affirmative action which gives incentives to departments

for increasing the percentage of women. Many American and European countries hold workshops for women scientists for personal and professional development.

Finally, what is it that can and should be done further to improve the situation? We hope the discussion will throw up some steps. Some of these could be:
1) School and college teachers need to be trained and should be knowledgeable about current science. Hence, money is needed for teacher-training programmes, and for interaction with working scientists.
2) Teachers should be educated in gender issues, and the classroom atmosphere should be `girl-friendly'. 

3) Girls and their families should be encouraged to believe that full-time careers in science and technology are sustainable without serious hardship to personal lives and families. 
4) The curriculum should be revised to make it more interesting to girls by relating science and technology, in making the world a better place, to the environment and so on.

5) Science and technology institutions should be better networked with schools and colleges. More outreach programs are needed. Efforts should be made to reach out not just to girls, but their parents. 

6) Child-care and creche facilities should be made available in all institutions.

7) Departments should be `women-friendly', so that women even if they are in a minority should not feel isolated or victimised. They should not tolerate sexist comments or attitudes in the work-place. They should make sure that there is women's grievance cell, and all women at all levels feel free to approach the cell. Gender sensitisation workshops for men may also be useful. 

8) Departments and institutions should be sensitive to the problems of couples in the same profession, and actively encourage couples to apply. Couples should also be mentored to ensure that each person has their own independent professional profile.

9) Institutions and/or conferences should be encouraged to hold workshops for professional development for women scientists and engineers, so that they can learn more effective ways of moving up the professional ladder.

