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Women working in science, technology, engineering and math (STEM) Relds have it hard enough in terms of pay and working conditions. A study by

the American Institute of Physics looked at 15,000 physicists in 130 countries and concluded that female scientists generally received smaller

salaries and less lab space and grants for travelling than their male counterparts.

Another study conducted by the U.S. Census Bureau found that women in the mathematics and computer Relds earn 87 percent of what men in

those professions earn. As for engineering and architecture, women earn 82 percent of what men earn. Aside from the monetary inequalities,

however, women in STEM also have to face the prejudiced doubts their colleagues have over their capabilities.

As a member of a computer aided design class and the Army Ants robotics club, junior Cami Kudrna has dealt with her peers’ lack of conRdence in

her abilities to assemble various devices. In some instances, team members have taken tools away from her, claiming they could complete the

task better than her even though she was fully capable of handling it on her own. Other times, the verbal harassment escalated to an intolerable

level.

“At robotics one day, we didn’t have much going on, so a group of kids went to the computer lab. My friend had directed them to come up with

chants,” Kudrna said. “About 10 minutes after we had split off, she texted me that some of the guys had come up with the chant, ‘We make women

drop their pants because we are the Army Ants.’ At that point we were both extremely upset, and that’s when we confronted the mentors. Since

then they have apologized, but at the time we both felt very unsafe.”

Kudrna deals with such issues by talking about it with the other girls in the club and expressing concerns to their mentors, such as Taylor Latham, a

mechanical engineering major at the University of Missouri-Columbia (MU). Although Latham also believes in conRding in female role models to

get through sexist situations, she has come to the realization that if she wants to be taken seriously in a STEM task, she has to prove that she

knows what she’s doing.

“In most situations I’ve faced, it’s either been a matter of being grossly underestimated by my male counterparts or simply being talked over;

however, once I built up the conRdence to have my voice heard, I found my ideas leading the discussion,” Latham said. “…It also helps to have

strong female role models in your life that you can talk to. Most likely they’ve actually experienced a similar situation and can help talk you through

how to get through it.”

Stephanie Harman, who teaches honors chemistry and honors physics, said she has experienced instances in which parents of her students were

not conRdent in her ability to understand and teach science. These issues usually arise at the beginning of the school year, so she chooses not to

acknowledge them. Over time, the parents learn that their doubts in her abilities because she is female are incorrect.

To overcome these sexist biases, Harman believes individuals need to rebect on their opinions and try to Rgure out where their beliefs come from.

“I believe that any hindrances that exist to a person being able to excel in their chosen Reld should be removed. I think it really takes believing in

your own abilities and advocating for yourself to overcome those ideas that women are somehow less capable in the STEM Relds,” Harman said. “I

think learning about and knowing the women who have ‘made it’ and surrounding yourself with like-minded, supportive people are keys to

succeeding in any Reld.”

Kudrna agrees that girls should not be afraid to be themselves and keeping pursuing their goals, even if they experience problems and

misconceptions from others. Despite this belief, she also believes the solution to the problem lies beyond an individual level.

“People need to talk about the problems that happen and not just brush them under the rug. The media needs to address these issues more.

Empowering articles are great, but revealing the problems that are present can be more beneRcial,” Kudrna said. “You can draw girls into STEM with

empowerment, but if they don’t know the problems, you won’t be able to make them stay.”
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I’ve never experienced any sexism when talking about computers or math. I think some people may feel it but many don’t.
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Is Australia prepared for the future? 75% of the fastest
growing occupations
require STEM skills
and knowledgeIn 2018, Australia has skills shortages in geology, agricultural

science, mechanical, aeronautical and civil engineering,
surveying and architecture.
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Less than       students in engineering,
physics, mathematical sciences or
information and communications technology
degrees in Australia are women.

Women in STEM: the numbers
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Women are underrepresented in physics
4

Women with physics bachelors: 22%
Women with physics PhDs: 20%

The number of women earning physics bachelor’s and doctoral degrees has increased 
over time. In 2018, over 1,900 women earned bachelor’s degrees in physics and over 
350 earned doctorates in physics. Over the last ten years, the percentage of women 
earning physics bachelor’s degrees and doctorates has slightly increased by 1-2 
percentage points. Back in 2007, women earned 21% of physics bachelor’s degrees 
and 18% of physics doctoral degrees. This data was collected from our annual 
Enrollments and Degrees Survey, which is sent to all physics departments in the 
United States and has a 90% response rate from departments. 
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More women are in other STEM fields
5

20% women 
with physics 
bachelor’s

Compared to other fields in Science, Technology, Engineering, and Mathematics 
(STEM), women are more underrepresented in physics. Across all fields in academia 
(not just STEM), women earned 57% of all bachelor’s degrees, showing that women 
are over-represented among bachelor’s degree recipients. Based on 2017 data from 
the National Center for Education Statistics (NCES), women earned around 60% of 
bachelor’s degrees in biological science, 50% of degrees in chemistry, 40% of degrees 
in mathematics, and 35% of degrees in astronomy. Women earned only around 20% 
of bachelor’s degrees in physics, engineering, and computer science. 
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Source: National Science Foundation, National Center for Science and Engineering Statistics. Data compiled by AIP Statistical Research Center.

The representation of women earning STEM doctorates tells a similar story. Physics, 
engineering, and computer science had the lowest percentage of women among 
doctorate recipients. Data was analyzed based on results from the 2017 Survey of 
Earned Doctorates distributed by the National Science Foundation. 
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a. Awareness is only the beginning, to affect change, allies must be more than educated. 

b. Just as much as women and BIPOC of all genders and intersectionalities must live with 
systemic injustices that pervade our societies, the privileged amongst us cannot pretend 
that we are not aware of the biases and inequities that exists all around us. 

c. To go beyond passive support and into active involvement takes courage. Activity exposes 
one’s ignorance, requires engagement that may cause discomfort, exposes the fear of 
saying the “wrong” thing, using the “wrong” language, and partaking in confrontations. 

d. Allyship is not about feeling guilty for one’s own privileged position but about 
wanting to help. Being an ally requires more than sympathy to the cause, more than 
understanding of the problem, though both are imperative, they are only the precursor to 
true allyship. Being an ally requires action. What is essential is taking responsibility for 
how things are and actively affecting and contributing to real change. Allies must be fierce 
and to take action to upend the status quo. 

e. Some people use the words such as comrade or co-conspirator, to emphasize that perhaps 
allyship is not a strong enough word. The sentiment is real, since traditionally allyship 
refers to the sympathies and understandings rather than the active challenge of the social 
norms and biases. 

f. Understanding the complexities of social standing, the built-in hurdles to mobility and 
acceptance by all those who happen not to be white cis men is important, essential, but not 
enough. 

g. Active allyship demands action not only to support those affected, but to dismantle the 
existing barriers and obstructions. Self awareness, critical thinking, and education are the 
tools that lead to action. Action is the real sign of allyship. 

h. Allyship is a commitment to unlearning and re-evaluating basic concepts and actively and 
proactively working with minoritized and marginalized groups to affect significant change in 
systems. To be an ally we must not assume identities not ours, but rather declare solidarity.

1. Allyship - The Key To Unlocking The Power Of Diversity – Sheree Atcheson – Forbes 

2. What is Allyship? – Rochester Racial Justice Toolkit 

3. On Aspiring to be a Comrade – Karen Tronsgard-Scott – Move to End Violence 

4. Ally or co-conspirator?: What it means to act #InSolidarity – Move to End Violence 

5. Allyship: What It Means to Be an Ally – Tulane University Online Magazine Blog 

6. The Differences Between Allies, Accomplices & Co-Conspirators May Surprise You – 
Tiffany Jana 

7. So, You Want to Be A Male Ally For Gender Equality? (And You Should) – Christopher 
Hook, Gary Barker, and Alexa Hassink, Promundo 

8. Male Allyship Is About Paying Attention – W. Brad Johnson and David G. Smith – 
Harvard Business Review 

9. Engaging White Men as D&I Champions and Allies – Diversity Best Practices 

10. What Majority Men Really Think about D&I And How to Engage Them in It – Julia 
Taylor Kennedy – Coqual 

11. The Number One Reason White Men Give For Not Getting Involved With Diversity and 
Inclusion – Sarah Todd – Quartz 

12. Men as Allies – Diversity Woman Media 

13. Men as Allies – Katherine Bowers – Working Mother 

14. Why The Fish Must See The Water: Helping Men See Their Own Culture – Bill 
Proudman – White Men as Full Diversity Partners (WMFDP) 

15. STEM Fields Need Male Allies to Advocate for Greater Gender Equity – Ginger 
O'Donnell – Insight into Diversity 

16. Empowering Women by Engaging Men — Michael Kimmel — The Wharton Work/Life 
Integration Project 

17. The Power of the Male Ally: Engaging Men, Advancing Women – Lynn Varacalli 
Cavanaugh – Progressive Women Leadership 

18. Male Allies and Advocates: Helping Create Inclusive & Highly Productive Technology 
Workplaces – Male Allies and Advocates Toolkit – NCWIT 

19. Men as Allies: Engaging Men to Advance Women in the Workplace – Center for Women 
and Business at Bentley University  

20. Acting as an Ally Through Sponsorship and Advocacy — Margaret M. Yacobucci – 
Bowling Green State University
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Twice as many male STEM graduates 
continue to STEM employment than 

female graduates.

THE BRIDGE TO EMPLOYMENT
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21% – 39%

North America and Western 
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Central Asia 39%

Engineering graduates: 
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OF GIRLS AND BOYS:
Studies of unconscious  
bias in educators reveal  
a  perception of boys as  
better students. STEM

Graduates 60%10%
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ICT ACCESS  
GENDER GAP 

in developing countries:

Women need more 
qualifications  
to get the same  
jobs as men.

WOMEN IN SCIENCE, TECHNOLOGY,  
ENGINEERING AND MATHEMATICS

North America and Western 
Europe 40%,

Central Asia 53%

OPPORTUNITIES

SOURCES: 
Broadband Commission Gender Working Group Report, 2013
FAO, State of Food and Agriculture (2010-2011)
ILO – Equal pay, 2012
ITU – Bright Future Report, 2012

UNESCO – WORLD ATLAS of Gender Equality in Education, 2012
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Equal participation of women 
in science and technology could 
create an estimated European 
GDP growth: $9 billion

90% 1) Strengthen national legislation, policies and programmes
2) Expand women’s and girls’ access and participation in education
3)  Strengthen gender-sensitive quality education and training, 

including in science and technology
4)  Support women’s transition from education to full employment 

and decent work
5)  Increase employment retention and progression in science and 

technology
6)  Make science and technology responsive to women’s needs

iSchool Zambia: Offers low cost solar tablets with pre-loaded 
primary curricula for interactive learning in English and other  
8 local languages.
The Young Girls Science and Health Tele-Academy: In Nigeria en-
courages girls to use technology, research, math and engineering 
to solve their communities’ issues. Approximately 55% of gradu-
ates have pursued STEM careers or majored in STEM at university.
ConnectEd programme: In Australia, Brazil, China, India and 
Indonesia, provides scholarships, job skills training, work place-
ments and ‘youth civic choice’ to improve technological skills of 
disadvantaged youth and women and increase their eligibility for 
employment opportunities. 
UNESCO and Nokia: in Mexico, Nigeria, Pakistan and Senegal 
provides quality educational material for training for teachers in 
rural areas through mobile phones.
100Kin10: United States national multi-sector and multi-stake-
holder aims to recruit and train 100,000 effective STEM educators 
by 2021 and provide women with educational opportunities and 
support.
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Green jobs employment 
projection in wind and 
solar energy by 2030:

of formal sector jobs will 
require technology skills 

by 2015

Some initiatives since 2011:

CSW55 recommendations:

Work/life balance:
Women in dual-career marriages are four times more likely than men to 
report that they had assumed the role of “stay-at-home partner” at some 
point in their career.
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Women physical scientists in 
US earn 77% of what men

EMPLOYMENT

In the ICT sector  
women comprise:

15% of high level managers

Less than 
2/10 professionals

Gender pay gap 
Global average: 22%  

 37%Chile 

 20%Kazakhstan

7%Sweden 

Average yield gender gap in  
agricultural resources: 20–30%
Equalizing could increase agricultural output 
in developing countries 2.5 – 4%

i. Is it wrong for girls and women to be BOSSY?  
ii. Why do girls and women want to be LIKED?  
iii. Men, how do YOU perpetuate the BOSSY/LIKED expectations for women in your 

workplace? 
iv. How do you see dominant gender expectations influencing how women and girls see 

themselves and what they can accomplish?  
v. How do these same gender expectations influence the negative experiences of girls 

and women in school, families, and STEM workplace?  
vi. How is the pay gap influenced by these gender expectations?  
vii. How do you perpetuate dominant gender expectations in your workplace?  
viii.What is one action you can take starting today that would change that? 
ix. What is another action you can take in the near future that would change that?

It has become clear that allies are important, even essential, for the 
successful pursuit of social justice, advances of marginalized groups, and 
diversity, equity, and inclusion efforts. The support and active participation 
in those undertakings of cis men is particularly important, since many of 
the problems women and minoritized groups face come from this 
demographic group. In physics related jobs — whether in academia, 
laboratories, or industrial settings — men hold the majority of leadership 
and membership positions and thus are frequently in good positions to 
affect positive and lasting change to the current culture, both in the day-
to-day and the big picture. Furthermore, increasing diverse participation 
in the field is in everyone’s interest, regardless of their gender, ethnic, 
racial, and any other characteristic that make their involvement and 
experience in Physics more difficult and less equitable. Gender inequity is 
not a “women’s issue”, and addressing it is a societal imperative, thus 
men must actively participate in the dismantling and rebuilding of the 
system in a way that removes any semblance of privilege and inequity. 

For men to become effective and supportive allies, we must be able to 
educate ourselves on issues of misogyny, sexism, and general 
discrimination on the bases of sex and gender. Many men operate from a 
place of oblivion of issues of harassment and inequitable treatment of 
women and minoritized groups in our profession and in society in general. 
This poster aims to provide some ideas, tools, and directions of upping 
the ante and moving from allies to accomplices and co-conspirators in the 
push for social justice to all those who identify as women, as they sit at 
different axes of intersectionality. Taking the responsibility to educate 
ourselves, listen and learn from others – especially women – without 
reverting to a defensive stance, plays a significant role in countering 
violence that manifest in physical, mental, emotional, economical, and 
political exclusion in our profession and in the wider society.

Research

Being an Ally 
Hume A. Feldman 

Department of Physics & Astronomy, University of Kansas, USA

Abstract

7th IUPAP International Conference on Women in Physics

Allyship Resources

aWe asked 10,678 girls about what impacts their lives.   
Here is what we learned ...

 

CONFIDENT GIRLS 
ARE MORE LIKELY TO 
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•  believe they are smart 
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% OF GIRLS WHO SAY THEY ARE SAD OR DEPRESSED 6 OR 7 
DAYS PER WEEK AND TIME ON TECHNOLOGY 

TIME ON TECHNOLOGY IS 
RELATED TO LEVELS OF 
SADNESS & DEPRESSION IN 
GIRLS.  Girls who spend the 
most time using technology    
(8+ hours/day) are five times 
more likely to say they are sad or 
depressed nearly every day 
compared to girls who spend 
four or fewer hours. 

EFFECTIVE FRIENDSHIPS ARE CRITICAL FOR GIRLS 

GIRLS WHO GET ALONG WELL WITH 
OTHER GIRLS, HAVE SUPPORTIVE 
FRIENDS &  TRUST OTHER GIRLS 

REPORT LOWER LEVELS 
OF SADNESS AND 
DEPRESSION

CONFIDENCE DECLINES  
SHARPLY FROM  
5TH TO 9TH GRADE.  
Even by high school graduation, 
confidence does not return to pre-
middle school levels.  At the same 
time, the percentage of girls who wish 
to change their appearance increases 
significantly.

20
28

38
44

58 57 59 60

86
78 76

68
60 63 61 62

9th 
grade

12th 
grade

5th 
grade

% OF GIRLS WHO SAY THEY ARE CONFIDENT % OF GIRLS WHO WISH TO CHANGE THEIR APPEARANCE 
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DO NOT THINK THEY ARE SMART ENOUGH 
FOR THEIR DREAM CAREER
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COMMON AND 
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DO NOT BELIEVE THEY ARE 
SMART ENOUGH FOR THEIR 

DREAM CAREER 

76%

31%
OF GIRLS SAY THEY HAVE 
BEEN BULLIED OR MADE 
FUN OF ON SOCIAL MEDIA
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OF GIRLS SAY THAT THEY 
LIKE TO BE IN CHARGE

80%
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REPORT THAT GUYS THEIR AGE 
ARE NOT RESPECTFUL OF 

GIRLS

We asked girls what they need to be successful. 
Their #1 response was confidence.

learn how                 is creating generations of confident girls.
www.rulingourexperiences.org

Hinkelman, L. (2017). Executive Overview -The Girls’ Index: New insights into the complex world of today’s girls. Columbus, OH: 
Ruling Our eXperiences, Inc. Full report available for download at http://bit.ly/TheGirlsIndexReport  

METHODOLOGY: This report examines the thoughts, behaviors, attitudes and perceptions of 10,678 girls in 5th-12th grade in the United States 
using data from school-based surveys. It was developed by ROX and administered by school administrators throughout 2016-17.  

OF GIRLS BELIEVE THAT 
MOST GIRLS ARE IN 

COMPETITION WITH 
ONE ANOTHER 

This poster provides some information, suggestions, and resources for 
men, specifically cis white men, to become allies, supporters, and 
followers in the fight for equity and inclusion of women and minoritized 
groups in physics, in STEM fields in general, and in society as a whole. 

The discussion of how to ameliorate, improve, and redress the 
underrepresentation of women in physics, requires an understanding of 
the complex societal reasons for the suppression of equity in our field. 
Underrepresentation of women in STEM in general and in Physics and 
Astronomy in particular, starts very early. Until around fifth grade, girls 
and boys are on par when it comes to self perception of their abilities, i.e., 
intelligence, leadership, and confidence in themselves. Girls' perception 
of their intelligence diminishes as they get older, their confidence 
and leadership self-perception declines somewhere between middle 
and high school level. It is critical to understand that these disparities do 
not simply materialize in the adult population (college and above) but 
rather start as early as the transition between middle school and high 
school. 

In this poster I will present some of the research conducted in the past 
few years about the participation of women in physics throughout their 
lives, and the hurdles they must traverse. Most especially, what men must 
do to push for the required and necessary changes to the field and 
support the women who suffer from it and the women who lead the 
efforts to modernize our field, make it equitable, inclusive, supportive, 
diverse, and welcoming to all those who choose to participate and 
incorporate physics into their lives.

Introduction

ABSENT
Unaware of 

issues 
of gender 
inequity.

AWARE
Aware of 

issues, but not 
fully aware 

of the impact.

ACCEPTING
Recognizes 

that issues are real 
barriers, but not 
yet engaged in 
making change.

ADVOCATE
Proactively seeks 
opportunities to 
enhance gender 

inclusion.

ACTIVE
Engages 

when asked.

How to Be an Ally

Questions for Allies

Acknowledgment: I would like to thank Mary Banwart, Tamara Falicov, Jenny 
Mehmedovic, and Jennifer Ng for their help and support. Special thanks goes to 
Pere DeRoy and Timmia Hearn Feldman for always being there and helping me 
become a better person.
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