- — — — — _ _ - — —_— — _ — _— _— — —_— _ — — —_— — — — — —

Research Supporting
Best Practices for
Women in Science

Laura McCullough
UW-Stout
Physics Department




Outline

O (s there Lwequitg?
O s lwequi’cg AN LSSIUE?

O what can be downe about Lt?

Wednesday, October 13, 2010



I_g
#

The call for more women in science

O Several reports have emphastzed the need for
inereasing the participation of wowmen anol
minorities in STEM fields. (economic §
sclentific advantage; Title (X)

O NAS Rising Above the gathering Storm 2005

O Getting Girls to the Lab Bench. BY: Arnst,
catherine, Business Week, 000F#135,
2/F/2005, lssue 3919
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From NSF Women § Minorities report 2009
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Bachelors degrees by sex

Bachelors Degrees by sex—all science
and engineering

—— Females
—— Males

% of degrees

1997 1998 2000 2001 2002 2003 2004 2005 2006
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Removing the social sciences...

Bachelor's degrees by sex—no
social sciences

—— Females
Males

percentage of degrees
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Bachelors degrees by field and sex

Bachelor's Degrees by field and
sex

— Biology-women

—— CompSci-women
Earth sci-women
Math-women

—— Chemistry-women

— Physics-women

— Engineering-women

— Biology-men
Comp.Sci-men
Earth Sci-men
Math-men
Chemistry-men
Physics-men
Engineering-men

Percentage of degrees
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There is inequity!

O Wowmen underrepresented LN STEM
overall, in. some fields severely
uwolewepresewteol

O Need to work own Lincreasing
represewtatlow L SOWMLE ﬁetds
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Is inequity a problem?

O Fewer women = probLem?
O How do we know there's a prolotem?

O what Lf womwen don't want to 00 Lnto
SCLENCE?

O Down't force women tnto a field!
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Arguments for change

0 twequitg Ls a problem.:

O sexuwal discrimination
sexual harassment
discouraging remarks
bad advising

interested womewn still Leaving
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Bad pedagogy
O “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 reasow for
leaving science

0O Sclence teachers less LLK%&LU to use active
learning technigues; more Likely to grade on
CUVVE

Seymour, €., § Hewitt, N. (1997). Talking about leaving: Why undergraduates leave the sciences.
Boulder, CO: Westview Press.
Milem, )., § Astin, H. (1994). Scientists as teachers: A look at their culture, their roles, and their
pedagogy. Paper presented at the NARST meeting, New Orleans, LA.
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High school pedagoqgy

O Deep and narrow Pedagogg Ln hitgh
school helps achievement tn college
ph 551,05 COUYSES

O No wention if it helps females more

Tai, R. and Sadler, P. (2001). Gender differences in iwtrooluotorg undergraduate
physics performance; university phystes versus college physics in the UsA. Intl f. of
Science Education., 22 (10), 1017103 7.
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Pedagogy to attract

0 what Works? prqjeot:
More thawn one student cited an Lnnovative
teaching approach as a reasow to major Ln phystes

O grinnell College: Changing pedagogy in intro
COUYSES Oraws MALOYeE WOVLEN

whitten, B., S. Foster, M. Duncombe, P. Allen, P. Heron, H. Zorn, L. McCullough, K.
Shaw, B. Taylor. (2003) What Works? lncreasing the Participation of Women in
undergraduate Physics. ). of Women and Minorities in Science and Bngineering, 9(3/4),
229-25%.

Schneider, M. (2001). Bncouragement of women physics majors at Grinnell College: A
case study. Phys. Teacher, 39, 280-282.
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Pedagogy to retain

0O Rutgers University:
“Extended Geweral Phystes” course with more
interactive pedagogy helps women stay tn the

course; 1% drop compared with 11% drop LA
reg) ular course

“ndividual differences between students far
outweighed gender differences”

Etkina, €., K. gltbbons, B. L. Holton, G. K. Hortow. (1999). Lessons learned: A case
study of an tntegrated way of teaching introductory physics to at-risk students at
Rutgers University. Am. . of Phys., 67#(9), 810-818.
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Pedagogy helping women?

O Workshop Physics:
Younger college women = positive experience
More sentor college women = more Likely to feel

negative about the interactive course structure

0 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). Women's responses to an aoti\/itgj—based
introductory physies program. Am. J. of Phys., 67#(F#), S32-S37.
Belchner, R., ). Saul. (2003). ntroduction to the SCALE-UP Project. Paper submitted to the
Proceedings of the international School of Ph gjsics, vareana, ttaly.
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Pedagogy and attitude

O Feminist pedagogy tn phystes
classroom showed Large positive changes
Ln attitude (men and women)

O “Almost significant” effects on student
av\,)(ietg (reduction of awxie’cg)

Davis, F. § Stelger, A.(1993). Feminist Pedagogy in the Physical Sciences. Report to the
Ruebec Department of Higher Education and Sclence.
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Interactive Engagement @ Harvard

O FCl: Consistent pretest gender gap every year

Lorenzo, M., C. Crouch, €. Mazur, (2006) Reducing the gender gap in the physies
classroom. Am. ). of Phys., 74 (2), 118-122.
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Original FCl Question #12
[2. A ball 1s fired by a cannon from the top of a clift as shown 1n the figure below. Which of
the paths would the cannon ball most closely follow?
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Interactive Engagement @ Harvard

O FCl: Consistent pretest gender gap every year
O Traditional pedagogy: post-test gender gap

O First implementation (E course: reduced gender
0ap post-Lnstruction

0O Second impLemewtatiow IE course: gender gap
post-tnstruction reduced to statistical
instgnificance

Lorenzo, M., C. Crouch, €. Mazur, (2006) Reducing the gender gap in the physies
classroom. Am. ). of Phys., 74 (2), 118-122.
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Lorenzo et al. continued

O FCl normalized gain <g>

O More Lnteractive course tnereased gain.
for both men and women

O Gewder gap in <g> reduced to
instgnificance with more nteractive
COUYSE
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Lorenzo et al. continued

O Reduced gender gap attributed to
pedagogical changes (pretest constant)

O “No observed loss of achievement among
the male students.”
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Pedagogical changes can help

O Pedagogical changes can help create
more welcoming enviromments for
WOWMWLEW

O But what kind of changes?
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Pedagogical strategies

O Pedagogical strategies that help:
O collaborative lLearning environments
O cooperative learning environments
O respectful learning environments

O teacher-stuwodent connectlons
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Pedagogical Strategies

O clickers/student response systems
O conwnectlons to apptioatiows

O respect for diverse opinions
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Pedagogical strategies

O Swrvey of science teachers’” memorable
science teachers; collaborative/cooperative
classrooms; respect; oiverse opinions;
CONNECELONS; ao’ci\/itg—based Lnstruction

Taylor, Marilyw J.; Swetnawm, Leslie A.; Friot, F. Elizabeth. Clearing House, V#3 ni
P22-36 Sep-Oct 1999
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Making connections

O carleton College: close collaboration with
professors produces high number of
women earning advanced degrees Lin
sclence

Chrownticle of Higher Educeation; 5/5/2006, Vol. 52 Issue 25, pPALR-Al4, 2p
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O 5 strategies for Young women:
O teach that academie skeills are merovabl,e
0 prescrlpti\/e, informational feedback

O role models

O classroom environment sparks curtosity and Life
long interest in STEM

O spatial skills training

Halpern, D., Aronson, )., Retmer, N., Simpkins, S., Star, )., and Wentzel, K. (2007).
Encouraging Girls in Math and Sclence (NCER 2007#-2003). Washington, DC: National
center for Education Research, Institute of Education Sciences, U.S. Department of
Education. Retrieved from http://wneer.ed.gov.
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http://ncer.ed.gov
http://ncer.ed.gov

Clickers/SRS

O ALL students using clickers scoreol
higher than non-users; male effect was
stronger than for females

http://www.vanderbilt.edu/cft/resources/teaching_resources/technology/ers_blblio.htm

King, B. B., §Josht, S. (2008). gender differences in the use and effectiveness of
personal response devices, Journal of Science Education and Technology, "Online First"
edition.
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Other strategies

O Now-pedagogical strategies provewn to
help:

O Role models
O Peer § family support

O Mentoring/advising
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Schools with higher % female faculty have higher
% fewmale graduates

Role models have stromg influence on women
sclentists

Older study suggesting no support for role
moolels’ tmportance

Sonnert, Gerhard; Fox, Mary Frank; AdRlns, Kristen. Soctal Sclence Quarterly
(Blackwell Publishing Limited), Dec200#, Vol. 82 Issue 5, p1333-1356
Downing, Roberta A.; Crosby, Faye ).; Blake-Beard, Stacy. Psychology of Women
QRa rterng, Pec2005, Vol. 29 lssue 4, P41L9-426
verrall, Maggie. Nature, 7/14/94, Vol. 370 Issue 6485, pEL
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Peer & family support
O Stronger family resources more Likely for
Young womewn interested Ln science

O Fewmale STEM majors feel Less support and
respect from peers

O Parental views on sclence have strong effect on
their children’s views

Hanson, S. (2000) Gender, families, and science: Influences on early sclence tratniing
and career cholces. Journal of FamLLH ssues, Jan9e, Vol. 17 lssue 1, pE3
Hughes (2000). Perceived gender Lnteraction and course confidence among
undergraduate science, mathematics, and technology majors. Journal of Wowmen and
Minorities tn Science ano Bngineering, &(2) p155.

Byler (2000). Middle school girls' attitudes towards math and science: Does the setting
make a difference? Dissertation, UCLA.
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Mentors

0 Mewntors are importawt for women
scientists (male and female mentors)

O MENTORNET.net

Downing, Roberta A.; Crosby, Faye J.; Blake-Beard, Stacy. Psychology of Women
uarterly, Pec2005, Vol. 29 Issue 4, p419-426
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Summary

0 twequitg exitsts and Ls a problem

O Interactive pedagogies can help both
women ano mewn students

0O Sowe evidence that tnteractive
pedagogies help close the gender gap

O Other strategies outside the classroom
also help merove WOWMWLEN'S partioipatiow
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