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Why diversify?

• STEM labor shortage (National Science Board, 2015)

• Improve innovation and productivity (Miller et al., 2009; 
Østergaard et al., 2010)

• Increase gender and ethnic/racial equity (Hegewisch & 
Hartmann, 2014)

• Undermine cultural ideologies (Eaton et al., 2019)
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Bias throughout the pipeline

• Explicit bias. Attitudes and beliefs we have about a person or 
group on a conscious level. Often, these biases and their 
expressions arise as the direct result of a perceived threat.

• Implicit bias. The attitudes or stereotypes that affect our 
understanding, actions, and decisions in an unconscious 
manner. 
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Women are stereotyped as less competent in STEM

Women and men rate women as less similar to
successful scientists than men

Black people stereotyped as less competent than
Whites and Asians, including in STEM

Latinx people stereotyped as less competent and
lower in STEM ability than Whites and Asians



Bias in 
physics?

Their [physics’] nonsocial subject 
matter and the paradigmatic 
status of their methods appear to 
preclude critical reflection on 
social influences on their 
conceptual systems; indeed, 
prevalent dogma holds that it is 
the virtue of modern science to 
make such reflection unnecessary 
(Harding, 1986, p. 34)



Gender bias 
bias and racial 
bias in physics

• Interviews with 21 women in graduate 
physics and astronomy programs; the 
majority experienced subtle insults and 
slights known as microaggressions.

Barthelemy et al. (2016)

• Audit study of 6,500 professors at top U.S. 
universities drawn from 89 disciplines and 
259 institutions

• White men more likely than women and 
minorities to receive a reply in Physics

Milkman et al. (2015)
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CV Study on intersectional bias in physics

H1: Main effect of gender on competence &
hireability

H2: Main effects of race

H3: Interaction of gender x race

H4: Interaction of gender x race x STEM field
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Participants

Sent to 635 faculty at 8 public
R1s in U.S.                                            

251 faculty from both departments 
mailed back completed surveys and 
were included as participants in our
study, making a response rate of
39.37% across department



Results

H1 (supported): Overall gender bias, driven by
Physics

H2 (supported): Racial bias in both

H3 (not supported): Null retained

H4 (supported): Black women and Latinx
women & men were rated the lowest in
hireability compared to all others in physics



Conclusions

Compounded biases
for those with

multiple minority
identities

Context matters as
well as identity
intersections

Role of participant
gender and race

Actual hiring
behaviors



Conclusions

Compounded biases
for those with

multiple minority
identities

Context matters as
well as identity
intersections

Role of participant
gender and race

Actual hiring
behaviors



The subjective experience of 
intersectional bias

• Ethnic-racial minority women faculty in STEM report experiencing more 
instances of subtle forms of bias compared to their male and White 
counterparts (Hurtado, Eagan, Pryor, Whang, & Tran, 2012). 

• Similarly, among White, Asian, and Black STEM college students, Black 
women report the weakest belonging and White men report the strongest 
belonging (Rainey et al., 2018).



Being a Token 
Black Female 
Faculty Member 
in Physics 
(Dickens et al., 
2020)

• Being underrepresented in a given field can 
result in various negative consequences for 
being the “token” 

• Black women in Physics experience 
hypervisibility, which may lead to altering 
their behaviors to mitigate discrimination 
(identity shifting).



Solutions at the 
university-level

1. Entry
2. Retention
3. Promotion



Resources
• The AIP National Task Force to Elevate African American Representation in Undergraduate Physics & Astronomy (TEAM-UP) 2020 

report, https://www.aip.org/diversity-initiatives/team-up-task-force
• American Association of Physics Teachers; https://aapt.org/Resources/Physics-Diversity.cfm
• Effective Practices for Physics Programs (EP3); https://ep3guide.org/
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1. Entry: Consistent use of objective metrics 
in evaluating grad students and faculty

Make expectations for each 
element of the job clear

Have rubrics for rating 
candidates

Have diversity targets



Applicant evaluation tool
https://advance.umich.edu/resources/
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Potential for (evidence of) scholarly impact       

Potential for (evidence of) research productivity       

  Evidence of strong background in [relevant fields]       

Evidence of [particular] perspective on [particular area]       

Evidence of teaching experience and interest (including grad mentorship)       

Potential to teach courses in core curriculum       

Potential to teach the core curriculum on [particular area] (including creation of 
new courses) 

      

Potential for (evidence of) research funding       

Potential for (evidence of) collaboration       

Fit with department’s priorities       

Potential (demonstrated ability) to attract and supervise diverse graduate 
students 

      

Potential (demonstrated ability) to teach and supervise diverse undergraduates       

Potential (demonstrated ability) to be a conscientious university community  
 
 
 

      

Potential (demonstrated ability) to mentor diverse students       
 

Please indicate which of the 
following are true for you (check 
all that apply):

Read applicant’s CV

Read applicant’s statements (e.g. 
research, teaching, diversity )

Read applicant’s letters of 
recommendation

Read applicant’s scholarship 
(indicate what) 
__________________________

https://advance.umich.edu/resources/


2. Retention: Supports and protections for 
underrepresented students and faculty

• Multiple mentors
• Funding opportunities
• Zero tolerance policies
• Identity safety cues
• Move away from hyper competitive culture
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Davies et al., 2021



3. Promotion: 
Decentering 
traditional 
metrics and 
methods

Physics Education Research vs. 
Particle Physics Research

Impact factor vs. Impact 
portfolio

Evidence of commitment to 
diversity, equity, and inclusion



Reminders

It is not the responsibility of a 
minority to “fix” the problem

Hiring underrepresented groups 
alone does not fix the issue

Institutional change is needed 
along with individual

Gender and race interact together



Reminders

It is not the responsibility of a 
minority to “fix” the problem

Hiring underrepresented groups 
alone does not fix the issue

Institutional change is needed 
along with individual

Gender and race interact together



Reminders

It is not the responsibility of a 
minority to “fix” the problem

Hiring underrepresented groups 
alone does not fix the issue

Institutional change is needed 
along with individual

Gender and race interact together



Reminders

It is not the responsibility of a 
minority to “fix” the problem

Hiring underrepresented groups 
alone does not fix the issue

Institutional change is needed 
along with individual

Gender and race interact together



Thank you!

• Abbey Miller, PWR Lab RA
• Jessica Saunders, Ryan Jacobson, Keon West, Collaborators
• Will Detmold and Phiala Shanahan, Lattice 2021
• Zahra Hazari and Brian Raue


