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Women are Succeeding in the Sciences in Record Numbers

· In 1999 women made up 39 percent of Americans under the age of 30 whose highest degree was a BS in the natural sciences or engineering—up 10 percentage points since 1986.

· Women made up 28 percent of the science PhD recipients under the age of 34, a seven percentage point increase in this same proportion for the cohort of individuals between the ages of 45 and 49.

Increase of Women in Science is a result of two factors

1. Increasing representation of women in higher education:

· Currently women earn 58% of all bachelors and masters degrees and 45% of PhD’s

· Fields where biggest strides have been made are those that are traditionally male dominated (not just science and engineering but architecture, business, professional schoold of law and medicine and business)

2. Considerable public and private monies have been devoted to encouraging young women in the study of the natural sciences and engineering over the past 20 years.  

Occupational Exit of Women from S&E careers is high, relative to men and relatively to women trained in the social sciences

· Using SESTAT data from the 1980’s, roughly 10 percent of men and 20 percent of women left science jobs between 1982 and 1989.  

· In a study of 1800 male and female science graduates from a public university between 1970 and 1990 over a 12 ½ year period, 31.5 percent of the women who had started science careers and 15.5 percent of the men had left science.

· Newer SESTAT data on individuals graduating with science degrees in the mid 1990’s reveal that women are leaving at only 1 ½ times the rate of men.

· Young women, under the age of 34, with PhD’s in social sciences were half as likely to engage in occupational exit (5.5%) as young women with PhD’s in the natural sciences and engineering (12.3%).  

Results from the empirical study of 1800 S&E graduates of a public university between 1970 and 1990 identify four prominent factors behind high occupational exit of scientific women 

· High rates of change of knowledge in scientific fields

· Lack of mentoring and guidance, especially early in the career 

· Mismatch between the women’s interests and the requirements of a scientific career 

· Inability to shoulder the double burden of scientific career and family. 

 High rates of change of knowledge in scientific fields discourage temporary exit but encourage permanent exit

· Change creates pressures on scientists to remain current

· Time out of the science means skills are depreciating and new developments will not be learned

· Temporary exit will be avoided and when undertaken may turn into permanent exit as reentry is difficult

· Permanent exit becomes an “out” for employees who cannot “keep up” with the pace of change. 

· Measuring change by age of citation, women are one and a half times as likely to leave science permanently if they are in a rapidly changing field (biochemistry) than in a stagnant field (mathematics) 

In interviews with 50 women, mentoring stands out as one of the most important factors influencing persistence.

· A third of the interviewed women who had exited science pinpointed a lack of guidance as the major factor leading to the exit decision.  

· 73 percent of all the women interviewed described situations where either positive mentors advanced their careers or the indifference, and even hostility, of potential mentors impeded their careers. 

· Especially at the educational institutions, mentoring of women was rare.  

13.5 percent of female undergraduates had mentors

20.5 percent of female graduate students had mentors

52 percent of women at first jobs had mentors. 

· Having a mentor increased the probability of:

Earning the graduate degree from .6 to 1.0 

A successful employment situation from .52 to 1.0

Table 1: Impact of Spouse's Career and Family Responsibilities

	
	Women
	 Men

	%  whose spouses earned an advanced degree
	 56.8*
	 34.4

	% whose spouses working full time during the marriage
	 95.7*


	 56.6



	% who altered decisions  to satisfy spouse's career
	 44.6*
	23.4

	% who sacrificed own career to satisfy spouse's career                 
	 24.6*
	11.6

	% of household chores spouse is responsible for
	 34.8*
	 65.1

	% of child care spouse is responsible for
	 15.1*
	 67.0

	% of child care individual is responsible for
	 60.2*


	 17.6



	% who took off time from work to care for children
	 36.3*
	   0.0


The most trying periods occur at different stages of family development for women with different levels of education and career aspirations

· For women PhD’s, the career track which requires early geographic mobility puts stress on the dual career couple.

Every married women with a Ph.D. in my interview sample narrowed the geographical scope of her job search to accommodate her husband 

· Women who terminate their education with a BS or MS find the greatest difficulty balancing the conflicting demands of young children and work.
Effect of Marriage & Children on Employment in Science
	
	Marriage
	Children

	Women with PhD’s
	9% less likely to work in science if married*


	No Effect

	Men with PhD’s
	11% more likely to work in science if married*


	No Effect

	Women without PhD’s


	No Effect
	13% less likely to work in science if with children*

	Men without PhD’s
	No Effect
	No Effect


* Effects are significantly different from zero at the .01 level.

Discontent with the science itself was the primary reason for exit in a third of the interviewed women who had left and was a constant concern for many of the interviewed women who remained in science. 

· The one common thread of discontent for these women was the narrowness of science and of the scientists who were able to succeed in the increasingly competitive contests for grant money

· Some women were also troubled over the personal isolation associated with the science. 

Workplace Policies to Improve Retention

· Training and retraining programs to keep people current with new developments in their field.

· Exploring alternatives to the high mobility early career path of PhD’s 

· Family friendly work options in industry and government 

· Mentoring programs

· Progressive human resource practices such as team work and job rotation which stress connections across employees and their work
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