My Motivation for Interest in Graduate Curriculum
and Climate for Women

 Earned undergraduate degree abroad

« Served on many CSWP Site Visits to Improve
the Climate of Women in Physics

* Former Associate Chair for Graduate Studies
at University of Colorado Boulder (3 years)

» Spent 4 years in an Electrical Engineering and
Computer Science Department and survived!

 Member of NSF Physics Frontier Center and
NSF Engineering Research Center

« Co-owner of small laser company with my
husband

» Co-advise 16 graduate students with my
husband (1/3 women)
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What Climate Problem?
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Issue 2 - Misinformation among university and
iIndustrial players

* THe Denver Post 7B
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Chip Bok | Akron Beacon Journal




Price Tag - $50M to diversify Harvard
faculty
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ias and Barriers: Fulfilling the Potential of Women in Academic Science and Engineering

v.nap.edu/catalog/11741 html

SUMMARY

5

TABLE §-1 Evidence Refuting Commonly Held Beliefs About Women in

Science and Engineering

Where
Belief Evidence Discussed
(1) Women are not as good Female performance in high Chapter 2
in mathematics as men. school mathematics now matches
that of males.
{2) The matter of “under- Women’s representation decreases Chapter 3
representation” on faculties with each step up the tenure-track
is only a matter of time; and academic leadership hierarchy,
it is a function of how even in fields that have had a
many women are qualified large proportion of women
to enter these positions. doctorates for 30 years.
(3) Women are not as Similar proportions of men and Chapter 3
competitive as men. women science and engineering
Women don’t want jobs doctorates plan to enter
in academe. postdoctoral study or academic
employment.
(4) Behavioral research is The data are from multiple sources, Chapters

qualitative; why pay attention
to the data in this report?

(5) Women and minorities are
recipients of favoritism
through affirmative-action
programs.

(6) Academe is a meritocracy.

(7) Changing the rules means
that standards of excellence
will be deleteriously affected.

were obtained using well-recognized 2-5
techniques, and have been replicated
in several settings.

Affirmative action is meant to
broaden searches to include more
women and minority-group members,
but not to select candidates on the
basis of race or sex, which is illegal.

Chapter 4

Although scientists like to believe Chapter 4
that they “choose the best” based

on objective criteria, decisions are

influenced by factors—including

biases about race, sex, geographic

location of a university, and age—

that have nothing to do with the

quality of the person or work

being evaluated.

Throughout a scientific career, Chapter 4
advancement depends upon
judgments of one's performance by
more senior scientists and engineers.
This process does not optimally
select and advance the best scientists
and engineers, because of implicit
bias and disproportionate weighting
of qualities that are stereotypically
male. Reducing these sources of bias
will foster excellence in science and

engineering fields. ;
& & continued

Not just Larry - Beyond Bias and Barriers:
Fulfilling the Potential of Women in
Academic Science and Engineering

ISBN: 0-309-65454-8, 346 pages, 6
x 9, (2006) Committee on
Maximizing the Potential of Women
in Academic Science and
Engineering, National Academy of
Sciences, National Academy of
Engineering, and Institute of
Medicine



Beyond Bias and Barriers: Fulfilling the Potential of Women in Academic Science and Engineering

http:/fiwww.nap.edu/catalog/11741.html
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TABLE S-1 Continued

BEYOND BIAS AND BARRIERS

Where
Belief Evidence Discussed
(8) Women faculty are less The publication productivity of Chapter 4

productive than men.

(9) Women are more interested
in family than in careers.

(10) Women take more time off
due to childbearing, so they
are a bad investment.

(11) The system as currently
configured has worked well
in producing great science;
why change it?

The global competitive balance has

women science and engineering
faculty has increased over the last
30 years and is now comparable to
men’s. The critical factor affecting
publication productivity is access

to institutional resources; marriage,
children, and elder care
responsibilities have minimal effects.

Many women scientists and Chapter §
engineers persist in their pursuit of

academic careers despite severe

conflicts between their roles as

parents and as scientists and

engineers. These efforts, however,

are often not recognized as

representing the high level of

dedication to their careers they

represent.

On the average, women take more Chapter §
time off during their early careers to

meet their caregiving responsibilities,

which fall disproportionately to

women. But, by middle age, a man

is likely to take more sick leave than

a woman.

Chapter 6
changed in ways that undermine

America’s traditional science and

engineering advantages. Career

impediments based on gender or racial

or ethnic bias deprive the nation of

talented and accomplished researchers.

the traditional model to an inclusive model with provisions for equitable
and unbiased evaluation of accomplishment, equitable allocations of sup-
port and resources, pay equity, and gender-equal family leave policies.
Otherwise, a large number of the people trained in and capable of doing the
very best science and engineering will not participate as they should in

scientific and engineering professions.

Beyond Bias and Barriers: Fulfilling the
Potential of Women in Academic Science
and Engineering

ISBN: 0-309-65454-8, 346 pages, 6
x 9, (2006) Committee on
Maximizing the Potential of Women
in Academic Science and
Engineering, National Academy of
Sciences, National Academy of
Engineering, and Institute of
Medicine



Issue 3 - Tradition and Culture in US

Table 11. Percent of physics bachelor's degrees awarded to women in
selected countries: 2-year averages.

Avg # of Bachelor's
=4 Bachelor's to women per year, both sexes

Turkey 39 2,219
(rreece 34 SER
France 33 3,256
South Korea 30 2,189
Sweden 29 35
Latvia 26
Australia 21
United Kingdom 21

Morway 21

5A 21

Taiwan

Slovenia

Estonia

Mexico

Dienmark

Japan

The Metherlands 206
Germany 2,173
Switzeriand 9 206
1% Countries 24 21,125

15%E.5% daie are presented for countires in blue. For all other coesiries, 19992000 doa represensed. To
e included, countries hed to provide approdinoie dam fom relinhile statstice] agencies.

Compriled by AIP Statistcnl Research Center.




Issue 4 - Lack of role models

Table 6. Percent of faculty positions in physics held

by women, 1994, 1998 and 2002,
1994 1998 2002
o e e

Academic Rank

Full professor 3 3 5

Associate professor E 10 11

Aszsigtant professor 12 17 14

Instructor / Adjunct MNA NiA 14

Oither ranks E 13 15
Tvpe of Department

PhD 5 & 7

Master's T G 13

Bachelor's T 11 14
Crerall 6 b ]

AP Stansiced Research Center: 2002 Academic Workdorce Survey.|
|
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Too little for too long
by CATHY A. TROWER and RICHARD P CHAIT

http://www.harvard-magazine.com/on-1ine/030218.html



Role Models!

THE GOLDEN RULES: Best Practicesfor Recruiting and Retaining Women in Physics
(http://www.aps.org/programs/women/reports/bestpracti ces/index.cfm)

* The mark of a successful departmental climate for women isonein
which the enthusiasm and ambition of the women undergraduates
Is transformed smoothly into successful and ambitious women
graduate students, with dynamic, forging-ahead female postdocs,
energetic junior women faculty, and productive, happy, senior
women faculty who all serve as positive role models.”



Graduate School can be a tough
learning environment for women!
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Why should we care about Climate?

Figure 8. Percent of bachelor's deprees carned by women in selected fields,
1966-2001.

Al Fenlds
biological Science
Chamising

= = Campular Scance

= = Mathematics

= = Plhygics

= Engnecring

0%
1866 1871 1BFE 18981 1888 1BBY1  1BgG 2001

Hutionel Center for Edecotion Smatistics. Data for academic year 1559% not avoilabl
Corpilixd by AIP Siatistial Rescarsh Conte

* Most undergraduate degrees being earned by women!
 Physics and engineering data comparable (comparably low, math better)
* Increasing technical workforce of US must involve attracting more women to STEM

* Need women to be empowered and well educated to fully achieve their dreams



Why should we care about Climate?

Figure 7. Percent of PhDs carned by women in selected fields, 1958-2003.
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» Many graduate degrees being earned by women!

 Physics and engineering data comparable (comparably low, math better)
* Increasing technical workforce of US must involve attracting more women to STEM

» Need women to be empowered and well educated to fully achieve their dreams



Why should we care about Climate?

» Students expect good climate

+ Best students will be selective -
so schools have to respond to
stay competitive in academic

physics

marketplace
Education
+ Better climate in physics ot s AN

departments will maintain
excellence in physics and
international competitiveness

‘Weomen in Physics
Workshops & Meetngs
Schofarshios & Intesrships
Publcatiors & Repoets

Institute of Physics Speakers Program

Women in University
Physics Departments

2005

Sile Visits

Famale Frierdty Pay=cs
Graduats Programs

A Site Visit Scheme Rasaurcas

Mincrfes n Physics

lN‘-T!iI’.IblL f5cien "j

Amaerican Physical Society Sites:

Mestings & Events

APS  Joumnals  PhysicsCantral  Physical Review Focus

Become a Member | Contact Us:

Membarship

Home | Prigrams |

F':.||-::;,' & .-r'.-:l'n'ﬂ-:ﬂ-:;f

Carears in Physics

Woenan n Phalcs | Famiale Frandty Phyaics Gradsabs Programs

Female Friendly Physics Graduate Programs Emal | Frot

Survey by the Committes on the Status of Women in Physics

Thie AFE CoammT r 1he Sza0 [ Woman in Fh JCEWF] has compiad a sursiy of graduate programs in
phrasics that should b hagdul to thoes interasted in &Rsessing e dimats Sor wamen at vanous graduss schodls
Dapariment chairs [e;rhpir ﬂ$|$i.:|FF‘F|!.I W R Askad 1!‘!9"'\fﬁﬂl,.l"s.'il,'.i'l5. nialoew ._'Ilﬂ'l"ﬂsrl,'l"lﬂﬁ_ Tor @ach anstmilien,
A e hlainad ".._l:,'-q',’iilf:'!l‘i.j it thed naeme Delow, NNodi hat he AR GRE & WA oy SE;IEII'."I"PH‘I Chairs ll:l'.'-"lﬂl'
usagrmg;_ a0 1ha APS and CSWP askume no r\as:srsi.':ilr\,l!-cr s RCCUTADY o thl imlermaton submitlad

The questians ane:

Howw mary sanyne-yack or sanund tacully — manfamakb?
Hosw many graduate sludants 7 — maletaman?

I heve & famiy leaa policy for grackate students 7 I 50, desciba

Is thess tamely healin insurance available Or gracuals shudems? 15 8 incudad in e stipend 7

In & paragraph, plaase describe why sameane applying to greduate school whs & intanasiad in a Temale-
trigndiy daparimant shoukd choose your instibution

4n b G pa -

The instilutions lisied are below. If you are a deparbment dhair, and waould like %o add for change) your nstiution’s
cariribution, please e-mal Sue Orwell (womenGaos pog) for the webste acdress where dala can b ertened
151 total surceys as of loday

Armann State Uai ity [PFya i e 8 A

Asibiann Univaraily

Badien Liniwaraity
Caltech



CSWP Site Visits to Improve the
Climate of Women in Physics

Indiana University 2007 UC San Diego 1998

JILA/Boulder * 2006 Princeton University 1998

Univ of Michigan 2005 Columbia University 1997

NIST/Gaithersburg * 2005 CU Boulder 1997

NIST/Boulder * 2005 Caltech 1996

lowa State University 2005 SUNY at Stony Brook 1994

Univ of Washington 2004 Univ of Texas/Austin 1994 | Climate for Women in

80!0- ?‘X“?O' of Mines gggj Stanford University 1994 | Physics tended to be worse
niv or Arizona Harvard Universit 1994 | -

Purdue University 2003 Univ of Rochester 1904 | 11 departments where no

Univ of Minnesota 2003 North Carolina State 1994 | curriculum reform had

Durke University 2003 Michigan State 1993 | occurred in decades

Onhio State University 2003 Univ of New Mexico 1993

Argonne National Lab 2002 Kansas State 1993

Univ of Wisconsin 2002 RPI 1992

Univ of lowa 2002 Williams College 1992

NASA/Goddard 2002 U. lllinois at Urbana 1992

Univ of Maryland 2001 U. Pennsylvania 1991

William & Mary 2000 Bryn Mawr College 1991

UCAR/NCAR * 2000 Unviersity of Virginia 1991

Penn State Unviersity 2000 University of Maryland 1990

http://www.aps.org/programs/women/sitevisits/index.cfm
http://www.physics.unc.edu/~mcneill/MMO04_files/frame.htm



Issue 5 - Some departments do not see connection between
climate and effectiveness in educating

. Senior female faculty are marginalized, paid less, have less space, and sometimes
discriminated against and therefore are not in a position to serve as good role
models or promote change in department

e  Students/female faculty have no recourse when faculty misbehave since there is
poor accountability

Male faculty are passive - benefit from existing system

*  Sometimes senior university administration are passive, unable or unwilling to help
or intervene

e  Students and junior male faculty learn to accept flawed system
 Lack of ethics, fairness, respect, accountability to society
*  Denial of all of the above

* No pressure to change



Laudable Strengths - Dream Dept.!

*  Senior and junior female faculty are present and leading aggressive research groups
e  Critical mass of female postdocs and students also present
Female postdocs and students have high career aspirations

 Talented department chair builds trust and broad, open, hiring plan within the
department

*  Male faculty accept, support and mentor female students/faculty
*  Senior university administration willing to fund targeted diversity hires
Attention to ethics, respect, fairness, accountability to society

. Female faculty paid equitably, with access to same space, resources and promotion
as their peer male faculty




CSWP Site Visits - What Matters for a Good Climate

* Critical mass of students, postdocs and faculty
» Supported and positive female faculty and female postdoc role models
» High expectations for all students, good mentoring

» Family leave, childcare on campus for faculty, postdocs, students

 Cultivate a sense of community G@@d M‘am}a}g@mﬂ]@ﬂtu

— Friendly informed faculty

— Student lounge

— Student organization with elected representatives involved in department affairs e.g. student reps
on committees, attending faculty meetings

— Picnics, pizza, holiday party where everyone attends

— Positive image on web page

» Respect and attention to ethics for everyone MI@dj@ n] f

 Charismatic and positive department chair

« Willingness to change and experiment e.g. Modern and Flexible Curriculum



CSWP Site Visits - Best Practices

http://www.aps.org/programs/women/reports/bestpractices

Develop a modern, updated, graduate curriculum and exam sequence that prepares
students for the 21st century. This might include flexibility to pursue research in applied
areas or interdisciplinary areas of physics such as optics or biophysics, or to take courses
that will be of use to them for careersin industry (e.g. business, computing). Departments
should compare their examination schedule and core course offering with their peer
Institutions, to make sure that they are providing a choice in graduate education
appropriate for the 21st century. A large number of required core courses may need to be
evaluated, as well as alarge number of preliminary examinations. The presence of either
of these in the curriculum tend to delay the best students from participating in research,
extending the time to the Ph.D. degree, and demoralizing students needlessly.

L ook for ways to provide mentoring and career advice for graduate students who want to
pursue career paths other than teaching and research. Possible venues might include
bringing alumni back to campus for talks and meetings, holding annual career days, and/or
arranging mentoring sessions with visiting seminar or colloguium speakers. Careersin
industry/national labs/other should not be viewed as second rate.



CSWP Site Visits - Best Practices

http://www.aps.org/programs/women/reports/bestpractices

1. Develop amodern, updated, graduate curriculum and exam sequence that prepares students for the 21st century. This
might include flexibility to pursue research in applied areas or interdisciplinary areas of physics such as optics or
biophysics, or to take courses that will be of use to them for careersin industry (e.g. business, computing). Departments
should compare their examination schedule and core course offering with their peer institutions, to make sure that they
are providing a choice in graduate education appropriate for the 21st century. A large number of required core courses
may need to be evaluated, as well as alarge number of preliminary examinations. The presence of either of these in the
curriculum tend to delay the best students form participating in research, extend the time to the Ph.D. degree, and
demoralize students needlessly.

2. Provide opportunities for informal student-faculty interaction e.g. coffee-hour, annual picnic, holiday party etc.

3. Look for ways to provide mentoring and career advice for graduate students who want to pursue career paths other than
teaching and research. Possible venues might include bringing alumni back to campus for talks and meetings, holding
annual career days, and/or arranging mentoring sessions with visiting seminar or colloquium speakers. Careersin
industry/national labs/other should not be viewed as second rate.

4. Expect the same high achievement level from female and male students. Femal e students should also have high
aspirations for themselves. To increase the aspiration level of the female graduate students if needed, every effort should
be made to provide role models and encouragement to these students. While hiring more women faculty and postdocsis
the best solution, bringing in female alumni and speakers from other institutions is also helpful.

5. Target recruitment of women graduate students in order to increase the applicant pool of female candidates. It islikely
that the currently enrolled students can help with recruiting efforts.



CSWP Site Visits - Best Practices

http://www.aps.org/programs/women/reports/bestpractices

6. Provide structured opportunities for students to socialize in various groups. While thisis beneficial for all students, it is
particularly good for women graduate students who, because of their small numbers, sometimes have trouble finding
each other.

7. We recommend an annual meeting or informal lunch between the Department Chair or Assoc. Chair and the graduate
students to provide an opportunity to discuss issues of concern, should they arise.

8. We recommend a suggestion box for student to provide anonymous feedback.
9. Provide an area for graduate students to meet.
10. An accessible ombudsperson should be available for graduate students.

11. Training for teaching assistants that covers sexual harassment and the importance of treating all students with respect
should be available. A short seminar for faculty on these topics would be beneficial and is sometimes needed.

12. Leadership and training opportunities can be provided by alowing graduate students to serve on appropriate
committees such as the graduate admissions committee etc.

13. Other leadership opportunities could be made available by supporting a physics graduate student association and
developing roles for this body.

14. Communicate to everyone in the department why climate issues are important and how a welcoming and mutually
supportive environment will help the department recruit and support the best students and faculty.



Maternity leave for graduate students

INSIDE| v
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Making Room for Baby

By LisaM. Krieger Mercury News

Stanford University on Thursday promised its women graduate students 12 weeks of paid
maternity leave, a bold step aimed at attracting and retaining female intellectual talent. The
policy -- believed to be the second of its kind among major U.S. universities -- also guarantees
that new mothers can maintain full-time student status and eases their return to classwork,

research, and teaching.

“ltisvita to the nation that we retain those women who seek graduate degreees,” said Arthur
Bienenstock, Stanford's vice provost and dean of research and graduate policy, who announced
the policy at a meeting of the Faculty Senate, the university's legidative body. ~ Otherwise, we
will lose our lead in innovation and ultimately our standard of living, aswell as national
security," he said.



Task Force Report on Graduate Education in

Physics

v’ Skills for Ph.D. students to know -
Technical expertise
Project planning
Communication
Public speaking
Writing
Teaching
Teamwork
Leadership

v’ Flexibility may be an increasingly

important characteristic of physics Ph.D.

programs.

v Keep time to Ph.D. within limits -
especially important for women

Report of the
Joint APS-AAPT
Task Force

Ameri(;_an Association of
Physics Teachers

GRADUATE
EDUCATION
IN PHYSICS

October

Committee Membership

David Campbell, Chair
{Boston University)

Tom Appelquist (Yale)

Renee Dienl (Penn State)

Ioel Fajans (Berkeley)

1. D. Garcia (University of Arizona)

Jim Gates (University of Maryland)



Task Force Report on Graduate Education in

The TFGE recommends that the Ph.D. physics
core curriculum should consist of the materia
generally coveredin a

* one-year courseinE & M

e One-year course in quantum

* One-semester course in mechanics

* One semester course in statistical mechanics
and thermodynamics.

|s acore of six courses sufficiently flexible for
new areas that attract many women, such as
biophysics?

Report of the
Joint APS-AAPT
Task Force
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Renee Dienl (Penn State)

I. D. Garcia (University of Arizona)




Approachesfor Interdisciplinary Degrees

Timely degree completion

Year 1 Year 2 Year 3 Year 4 Year 5
Quantum Theory Selected -
PHY S 5250-5260 advanced Thesis
COUrses courses defense
Electromag. Theory | (total of 5
PHYS7310-7320 | _qgitional
i P COUrses Part lll of
istic ysics Comprehens
PHY S 7230 beyond core) Ve
or inati
Mechanics Part 11 of Examination
PHYS5210 Comprehensive
Examination
Teaching or Teaching or | Amazing Amazing Amazing
Ph.D. Research Ph.D. Ph.D. Ph.D. Ph.D.
Research Research Research Research

» At CU, exploring acomprehensive program for very rapid transition to Ph.D. research,
designed for completion in 5-6 years (most undergrads have REU experience)

» Three-part Comprehensive Exam that rapidly accelerates graduate students to Ph.D.
— Comps | (5 core courses- NO comprehensive written exams)
— Comps I (paper + presentation + questions on any topic)
— Comps 11 (thesis proposal)




Choicein Pnh.D. Curriculum
Recognizing Interdisciplinary Curriculum Needs

Choose 5 of current 6 core courses for Comps 1

Classical Mechanics

Quantum Mechanics I & II

Statistical Mechanics

Electricity and Magnetism I & 11

NOTE: Need additional 5 courses to complete Ph.D. degree

Applied Physics Certificate Ph.D. Degree

5 courses specific to research area with Quantum, E&M common (1 semester)
Nano and Materials Science

Biophysics

Optics

Geophysics

Physics Education Research

Industry internships available in Optical Science and Engineering Program
NOTE: Need additional 5 courses to complete Ph.D. degree

Regular Physics Ph.D. Degree -

Tom Perkins
biophysics
group at JILA



Next Step - include exposure to entrepreneurship

Optical Science and Engineering NSF IGERT Program
NSF Engineering Research Center in EUV Science and Technology
Industry Internship
Seminars from physicists in industry
Opportunities for leadership in student-run activities
More focus on skills set
Broader interdisciplinary curriculum and research

Can/should we broaden these ideas for regular program?




