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Overview

Participation of women in physics

Issues faced at different levels

What helps



Women: under-represented

Significant under-representation of women in physics at all 
levels

Concern about STEM enrollment and employment

Need to encourage all people to join STEM fields

Focus of this talk is physics



Women’s Education
Women make up 50.8% of the US population (2012)

Women receive

about half of all high school diplomas, 

61% of associates degrees

over half of all bachelor’s degrees (57%), 

60% of master’s degrees, and 

51% of doctorates

Data from http://www.nsf.gov/statistics/wmpd/sex.cfm

http://www.nsf.gov/statistics/wmpd/sex.cfm
http://www.nsf.gov/statistics/wmpd/sex.cfm


Women in Physics

Women earn majority of degrees at all educational levels

What pattern in physics?



High School Physics



High school physics

2009:

47% of high school physics students are women*

37% of males study physics; 33% of females**

4.1% of males and 2.4% of females took AP/IB physics**

*http://www.aip.org/statistics/reports/female-students-high-school-physics
**http://www.nsf.gov/statistics/seind14/index.cfm/chapter-1/c1h.htm

http://www.aip.org/statistics/reports/female-students-high-school-physics
http://www.aip.org/statistics/reports/female-students-high-school-physics
http://www.nsf.gov/statistics/seind08/c1/c1s2.htm
http://www.nsf.gov/statistics/seind08/c1/c1s2.htm




Undergraduate Physics



Undergraduate Physics
Women make up ~31% of two-year college physics students*

Among 25-year old college attendees who have had physics, 
37% are female**

Women receive 20% of physics associates degrees***

Women receive 21% of physics bachelors degrees***

*Ivie, Rachel, and Katie Stowe. 2000. Women in Physics, 2000. College Park, MD: American Institute of Physics.
**Ivie, Rachel, and Kim Nies Ray. 2005. Women in Physics, 2005. College Park, MD: American Institute of Physics.

***Data from http://caspar.nsf.gov (NSF and NCES sources) 2007 data



Graduate Physics



20% of graduate students are women

Women receive 22% of master’s degrees in physics

20% of physics doctorates go to women

Graduate Physics

 http://www.nsf.gov/statistics/wmpd/sex.cfm#enroll; 2012 data

http://www.nsf.gov/statistics/wmpd/sex.cfm#
http://www.nsf.gov/statistics/wmpd/sex.cfm#




Teaching positions
37% of high school physics teachers are women*

22% of 2-yr instructors in physics are women**

21% of adjunct/instructors in physics are women***

22% of assistant professors in physics are women***

15% of associate professors in physics are women***

8% of full professors in physics are women***

*http://www.aip.org/statistics/reports/who-teaches-high-school-physics-0 (2010 data)
**http://www.aip.org/statistics/trends/highlite/tyc2001-02/table4.htm (2012 data)

***http://www.aip.org/statistics/thttp://www.aip.org/statistics/reports/women-among-physics-astronomy-
facultyrends/highlite/women3/figure1.htm (2010 data)

http://www.aip.org/statistics/reports/who-teaches-high-school-physics-0
http://www.aip.org/statistics/reports/who-teaches-high-school-physics-0
http://www.aip.org/statistics/trends/highlite/tyc2001-02/table4.htm
http://www.aip.org/statistics/trends/highlite/tyc2001-02/table4.htm
http://www.aip.org/statistics/trends/highlite/women3/figure1.htm
http://www.aip.org/statistics/trends/highlite/women3/figure1.htm
http://www.aip.org/statistics/trends/highlite/women3/figure1.htm
http://www.aip.org/statistics/trends/highlite/women3/figure1.htm


Personal Background



Undergraduate Physics

Hamline University Physics B.A.

Quantum physics taught by WHOM?!



Graduate Physics Program

Physics GRE

University of Minnesota: little fish in big pond

Physics environment



Graduate Education Program

Research group

Department

Research

Teaching



Physics Faculty Member

UW-Stout

First female faculty member in department

Great department



Getting women into physics

Strong case for encouraging women in physics and STEM 
fields in general

Need to create welcoming, encouraging environment

Need to send a signal that women can do science



Girls and...science?

Cultural differences show up early

Differences in feelings about science start in late elementary 
school/early middle school

Boys are socialized to play with things and take them apart

Girls are socialized to play with people and keep things 
together



google “toys for girls”



google “toys for boys”



Draw a 
Scientist Test:

Preservice 
teachers

Milford & Tippett (2013)



Encouraging Girls

Many camps and weekend activities designed to introduce 
girls to science (what is science)

Role models of female scientists (who does science)

Making connections with science (why science is useful)

Jones, Howe, Rua (2000); Gati (1995)



“The reign of the fashion doll is over.”--GoldieBlox



School days

Culture promotes princesses

What about school?



K-12 Science Class

Approximately equal numbers of girls & boys

Boys get more positive and negative attention

Girls often in secretary/observer mode for experiments



High school pedagogy

Deep and narrow pedagogy in high school helps 
achievement in college physics courses

No mention if it helps females more

Tai, R. and Sadler, P. (2001).  Int’l J. of Science Education



Bad pedagogy in college

“Reports of poor teaching in S.M.E. classes were by far the most 
common complaint of all switchers and non-switchers.”              
Pedagogy was third-highest rated reason for leaving science

Science teachers less likely to use active learning techniques; 
more likely to grade on curve

Seymour, E., & Hewitt, N. (1997). 
Milem, J., & Astin, H. (1994). NARST meeting, New Orleans, LA.



Pedagogy to attract

What Works? project:
More than one student cited an innovative teaching approach 
as a reason to major in physics

Grinnell College: Changing pedagogy in intro courses draws 
more women

Whitten, B., S. Foster, M. Duncombe, P. Allen, P. Heron, H. Zorn, 
L. McCullough, K. Shaw, B. Taylor. (2003) 

Schneider, M. (2001).  Phys. Teacher



Pedagogy to retain

Rutgers University:
“Extended General Physics” course with more interactive 
pedagogy helps women stay in the course; 1% drop 
compared with 11% drop in regular course

“Individual differences between students far outweighed 
gender differences”

Etkina, E., K. Gibbons, B. L. Holton, G. K. Horton. (1999).  Am. J. of Phys.



Pedagogy helping women?

Workshop Physics:
Younger college women ➞ positive experience
More senior college women ➞ more likely to feel negative 
about the interactive course structure

SCALE-UP:
Women were almost five times as likely to pass a SCALE-UP 
course than a traditional course

Laws, P., P. Rosborough, F. Poodry, (1999). Am. J. of Phys.
Beichner, R., J. Saul. (2003).  Proceedings of the International School of Physics, 

Varenna, Italy.



The classroom experience

How else does the classroom experience affect women’s 
participation in physics?

One of my projects: gender gap on a common physics test



a large truck collides with...

a hockey puck sliding with constant speed...

a boy throws a steel ball..

a boy swings on a rope...



Implicit Bias

Internal unconscious biases

Implicit Association Test at Harvard



Stereotype threat

When made aware of stereotypes about performance, 
individual’s performance can change based on that stereotype

Women do worse on math tests when reminded of their 
status as a woman

White men do worse on math when told they are being 
compared against Asian men

Claude Steele’s Whistling Vivaldi; reducingstereotypethreat.org



Spatial reasoning

Gender differences on tests of spatial reasoning

Can be removed with short intervention exercise

Not solely a biological difference, but a cultural one 

Reilly & Neumann (2013) Sex Roles



Undergraduate Women

Need mentors and advocates of any gender

Still need role models

Need to feel part of the physics community

Social lounge, SPS chapter, tutoring

Whitten, B., S. Foster, M. Duncombe, P. Allen, P. Heron, H. Zorn, L. McCullough, K. Shaw, 
B. Taylor. (2003)  J. of Women and Minorities in Science and Engineering



Role models

Schools with higher % female faculty have higher % female 
graduates

Role models have strong influence on women scientists

Older study suggesting no support for role models’ importance

Sonnert, Gerhard; Fox, Mary Frank; Adkins, Kristen. (2007)
Downing, Roberta A.; Crosby, Faye J.; Blake-Beard, Stacy. (2005)

Verrall, Maggie. (1994)



Peer & family support
Stronger family resources more likely for young women 
interested in science

Female STEM majors feel less support and respect from peers

Parental views on science have strong effect on their 
children’s views

Hanson, S. (1996) Journal of Family Issues
Hughes (2000). Journal of Women and Minorities in Science and Engineering

Byler (2000).  Dissertation, UCLA.



Mentors

Mentors are important for women scientists (male and 
female mentors)

MENTORNET.net

Downing, Roberta A.; Crosby, Faye J.; Blake-Beard, Stacy. 
Psychology of Women Quarterly (2005)



CUWiP

APS supports the Conference for Undergraduate Women in 
Physics

Providing community, socializing, academic presentation



Grad 
programs: 
Finding a 
good fit

http://www.aps.org/programs/women/female-friendly/detail.cfm?id=38

http://www.aps.org/programs/women/female-friendly/detail.cfm?id=38
http://www.aps.org/programs/women/female-friendly/detail.cfm?id=38


Graduate work
Issues for graduate women in physics: 
plus ça change, plus c’est la même chose

Good advisor is paramount--gender does not matter

Practical skills

Leadership development

Lead author on grants, pubs, presentations

Career guidance

Letters of recommendation: language choices
Madera, Hebl, Martin (2009)

http://en.wiktionary.org/wiki/plus#French
http://en.wiktionary.org/wiki/plus#French
http://en.wiktionary.org/wiki/%C3%A7a#French
http://en.wiktionary.org/wiki/%C3%A7a#French
http://en.wiktionary.org/wiki/changer#French
http://en.wiktionary.org/wiki/changer#French
http://en.wiktionary.org/wiki/c%27#French
http://en.wiktionary.org/wiki/c%27#French
http://en.wiktionary.org/wiki/est#French
http://en.wiktionary.org/wiki/est#French
http://en.wiktionary.org/wiki/la#French
http://en.wiktionary.org/wiki/la#French
http://en.wiktionary.org/wiki/m%C3%AAme#French
http://en.wiktionary.org/wiki/m%C3%AAme#French
http://en.wiktionary.org/wiki/chose#French
http://en.wiktionary.org/wiki/chose#French


Career years

Decision to have children

Decision when to have children

Trailing spouse

Caregiver duties for children/spouse/parents

Work/life balance

Lack of family-friendly policies



Hiring strategies

Take time reading applications

Consistent rubric agreed upon beforehand

Awareness of implicit bias

Don’t make assumptions



The two-body problem

Women in physics more likely to have physicist spouse:

43% married female physicists are married to physicists

6% of married male physicists are married to physicists

1998 survey, report available at 
http://www.physics.wm.edu/~sher/survey.html

http://www.physics.wm.edu/~sher/survey.html
http://www.physics.wm.edu/~sher/survey.html


Share successes

Recognize when we succeed!



Conclusions

Women are under-represented in physics

Many factors affecting women’s participation

Culture changes slowly, but it does change

Incremental improvements in participation rates

Long way to go!



Thank you!


