The freedom to say 'no'

Why aren't there more women in science and engineering? Controversial new research suggests: They just aren't interested.
By Elaine McArdle  |  May 18, 2008 
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1. WHEN IT COMES to the huge and persistent gender gap in science and technology jobs, the finger of blame has pointed in many directions: sexist companies, boy-friendly science and math classes, differences in aptitude.

2. Women make up almost half of today's workforce, yet hold just a fraction of the jobs in certain high-earning, high-qualification fields. They constitute 20 percent of the nation's engineers, fewer than one-third of chemists, and only about a quarter of computer and math professionals.

3. Over the past decade and more, scores of conferences, studies, and government hearings have been directed at understanding the gap.

4. Now two new studies by economists and social scientists have reached a perhaps startling conclusion: An important part of the explanation for the gender gap, they are finding, are the preferences of women themselves. When it comes to certain math- and science-related jobs, substantial numbers of women - highly qualified for the work - stay out of those careers because they would simply rather do something else.

5. One study of information-technology workers found that women's own preferences are the single most important factor in that field's dramatic gender imbalance. Another study followed 5,000 mathematically gifted students and found that qualified women are significantly more likely to avoid physics and the other "hard"
 sciences in favor of work in medicine and biosciences.

6. It's important to note that these findings involve averages and do not apply to all women or men; indeed, there is wide variety within each gender. The researchers are not suggesting that sexism and cultural pressures on women don't play a role, and they don't yet know why women choose the way they do. One paper in the Harvard Business Review, for instance, found that women often leave technical jobs because of sexism in the workplace.

7. But if these researchers are right, then a certain amount of gender gap might be a natural artifact of a free society, where men and women finally can forge their own vocational paths. And understanding how individual choices shape the gender balance of some of the most important, financially rewarding careers will be critical in coming up with effective solutions for a problem that has troubled people for more than a generation.

8. A few years ago, Joshua Rosenbloom, an economist at the University of Kansas, became intrigued by a new campaign by the National Science Foundation to understand what it saw as extreme gender discrimination in science and engineering. The agency was spending $19 million a year to encourage mentoring programs, gender-bias workshops, and cooperative work environments.

9. Rosenbloom had no quarrel with the goal of gender equity. But as he saw it, the federal government was spending all that money without any idea what would work, because there was no solid data on what caused the disparity between men and women in scientific fields.

10. To help answer the question, Rosenbloom surveyed hundreds of professionals in information technology (IT), a career in which women are significantly underrepresented. He also surveyed hundreds in comparable careers more evenly balanced between men and women. The study examined work and family history, educational background, and vocational interests.

11. The results were striking. The lower numbers of women in IT careers weren't explained by work-family pressures, since the study found computer careers made no greater time demands than those in the control group. Ability wasn't the reason, since the women in both groups had substantial math backgrounds. There was, however, a significant difference in one area: what the men and women valued in their work.

12. Rosenbloom and his colleagues used a standard personality-inventory test to measure people's preferences for different kinds of work. In general, Rosenbloom's study found, men and women who enjoyed the explicit manipulation of tools or machines were more likely to choose IT careers - and it was mostly men who scored high in this area. Meanwhile, people who enjoyed working with others were less likely to choose IT careers. Women, on average, were more likely to score high in this arena.

13. Personal preference, Rosenbloom and his group concluded, was the single largest determinative factor in whether women went into IT. They calculated that preference accounted for about two-thirds of the gender imbalance in the field. The study was published in November in the Journal of Economic Psychology.

14. It may seem like common knowledge- or rank sexism - to say women like to work with people, and men prefer to work with things. Rosenbloom acknowledges that, but says that whether due to socialization or "more basic differences," the genders on average demonstrate different vocational interests.

15. "It sounds like stereotypes," he said in an interview, "but these stereotypes have a bit of truth."

16. In the language of the social sciences, Rosenbloom found that the women were "self-selecting" out of IT careers. The concept of self-selection has long interested social scientists as an explanation for how groups sort themselves over time. Since human beings are heterogeneous, self-selection predicts that when offered a menu of options and freedom of choice, people will make diverse choices and sort themselves out in nonrandom ways. In other words, even given the same opportunities, not everybody will do the same thing - and there are measurable reasons that they will act differently from one another.

17. The concept of self-selection sets off alarms for many feminists
. It seems to suggest that women themselves are responsible for the gender gap. It can also be an excuse for minimizing the role of social forces, including discrimination in the classroom and the workplace.

18. But self-selection has also emerged as the chief explanation in other recent studies of gender imbalance, including a long-term survey done by two Vanderbilt researchers, Camilla Persson Benbow and David Lubinski.

19. Starting more than 30 years ago, the Study of Mathematically Precocious Youth began following nearly 2,000 mathematically gifted adolescents, boys and girls, tracking their education and careers in following decades. (It has since been expanded to 5,000 participants, many from more recent graduating classes.) Both men and women in the study achieved advanced credentials in about the same numbers. But when it came to their career paths, there was a striking difference.

20. Math-gifted men were much more likely to go into engineering or physical sciences than women. Math-gifted women, by contrast, were more likely to go into careers in medicine, biological sciences, humanities, and social sciences. Both sexes scored high on the math SAT
, and the data showed the women weren't discouraged from certain career paths.

21. The survey data showed a notable disparity on one point: That men, relative to women, prefer to work with inorganic materials; women, in general, prefer to work with organic or living things. This gender disparity was seen very early in life, and it continued to hold steady over the time of the participants' careers.

22. Benbow and Lubinski also found something else intriguing: Women who are mathematically gifted are more likely than men to have strong verbal abilities as well; men who excel in math, by contrast, don't do nearly as well in verbal skills. As a result, the career choices for math-gifted women are wider than for their male counterparts. They can become scientists, but can succeed just as well as lawyers or teachers. With this range of choice, their data show, highly qualified women may opt out of certain technical or scientific jobs simply because they can.

23. These studies looked at different slices of the working world, but agree that in a world in which men and women both have freedom of choice, they tend to choose differently.

24. They seem to be repeating  the conclusions of Susan Pinker, a psychologist and columnist for the Toronto Globe and Mail. In her controversial new book, "The Sexual Paradox: Men, Women, and the Real Gender Gap," Pinker gathers data from the journal Science and a variety of sources that show that in countries where women have the most freedom to choose their careers, the gender divide is the most pronounced.

25. The United States, Norway, Switzerland, Canada, and the United Kingdom, which offer women the most financial stability and legal protections in job choice, have the greatest gender split in careers. In countries with less economic opportunity, like the Philippines, Thailand, and Russia, she writes, the number of women in physics is as high as 30 to 35 percent, versus 5 percent in Canada, Japan, and Germany.

26. "It's the opposite of what we'd expect," says Pinker. "You'd think the more family-friendly policies, and richer the economy, the more women should behave like men, but it's the opposite. I think with economic opportunity comes choices, comes freedom."

27. If the gender gap in many fields has its roots in women's own preferences, that raises a new line of questions, including the most obvious: Why do women make these choices? Why do they prefer different kinds of work? And what does "freedom of choice" really mean in a world that is still structured very differently for men and women?

28. For example, the choice to drop out of high-paying finance careers appears to be driven by the longer hours required in those jobs, says University of Chicago economist Marianne Bertrand, who studied the career tracks of the school's MBA graduates. Women who want families eventually decide to walk away from the career, at least temporarily.

29. "I've gone from the glass ceiling
 to thinking, if these jobs weren't 70 hours a week, women might not need to take so much time off," she says.

30. Benbow and Lubinski, at Vanderbilt, found that high-achieving women often pick their careers based on the idea that they'll eventually take time off, and thus avoid fields in which that absence will create a larger penalty. In humanities or philosophy, for instance, taking a year or two off won't affect one's abilities very much. But in quickly evolving technical fields, a similar sabbatical can be a huge career setback.

31. Beneath those structural questions, though, women still seem to make choices throughout their lives that are different from men's, and it is not yet clear why.

32. Rosenbloom, the economist behind the IT study, says little research has been done on how interests are formed. "We don't know the role of mentors or experience or socialization," he says.

33. To some sociologists and many feminists, the focus on self-selection is a troubling distraction from bigger questions of how society pushes girls and boys into different roles.

34. Rosalind Chait Barnett, at the Women's Studies Research Center at Brandeis, says that boys and girls are not, at root, different enough for such clear sorting to be seen as a matter of "choice."

35. "The data is quite clear," she says. "On anything you point to, there is so much variation within each gender that you have to get rid of this idea that 'men are like this, women are like that.' "

36. Sorting through the various factors is extremely challenging, all the researchers agree, and the issue is as complex as the individuals making each career decision. These findings on self-selection only open new areas of inquiry. They do suggest, however, that if the hard-fought battle for gender equality has indeed brought America to a point where women have the freedom to choose their career paths, then the end result may be surprising - and an equal-opportunity workforce may look a lot less equal than some had imagined.
Elaine McArdle is a Cambridge writer. Her first book, "The Migraine Brain," coauthored with Harvard neurologist Dr. Carolyn Bernstein, will be published in September by Free Press. 
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What word or words comes closest to meaning the following:

¶1: disparity (or inequality) between men and women. _________________

¶3 many ______________

¶4 surprising ______________

¶5 what someone likes to do ________________

¶7 create ____________________

¶7 thing created by a culture _________________

¶7 important _______________

¶8 interested in _______________

¶9 problem or debate_________________

¶9 difference ________________

¶10 asked __________________

What does “hundreds” mean in paragraph 10?

a) careers

b) women

c) professionals

What does the word “area” refer to in paragraph 12?

What might “arena” mean in the context of paragraph 12?

¶14 career _________________

¶16  not all the same___________________

¶16 to make your own decision ______________

¶16 range _______________________

¶16 predictable ____________________

¶18 shown itself to be ___________________

¶19 studying __________________

¶19 What does “it” refer to in paragraph 19? 

a) decades

b) education

c) the study

d) careers

Look at paragraph 21 and find the word “inorganic.” Give an example of what an inorganic thing could be.

¶22 What do you think “opt-out” means? __________

¶24 What does the word “they” refer to? ____________

¶28 What word means “for a short time”? __________
¶30 What word means “changing”? __________

¶30What does the word “sabbatical” mean? ____________

Are these finding surprising to you? Why?

T/F Women hold 30% of the computer and math jobs today.

What are the different reasons the author gives for why women might not be choosing certain scientific fields?

What are the different reasons the author gives for why men might not be choosing certain scientific fields?

How does the study in paragraph 11 contradict the studies explained later in the article?

What do you think are the major reasons why women self-select for the careers they do?

� “Hard” science refers to the fields of science that are generally more exact that the “soft” sciences. For example, the laws of physics are thought to be more predictible than the rules that govern how people interact with one another. It has nothing to do with which is more difficult.


� Feminists: people who fight for the rights of women


� The SAT is a test high school students take before applying to enter college.


� Glass ceiling: The idea that women can see the top management positions, but they can’t get to them, because a barrier gets in their way.





