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MARKERS OF DIFFERENCE

• Sociocultural markers – the ways that cultures are defined in a region 
– “language” is an example 

• Sociopolitical markers –are often themes in the media and society that 
influence power and politics - within the US “race” is an example 
(Allen & Bagozzi, 2001)

• Sociohistorical markers – relate to privilege and position within a 
society and can be based on past or present laws and societal views –
”gender” is an example within the US

• This does not include difference related to preparation; though, 
sometimes there is overlap

• Difference between focus on K-12 education vs undergraduate ed. vs 
graduate ed. 
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COMMON MARKERS OF DIFFERENCE IN PHYSICS 
EDUCATION RESEARCH (PER)

• “NSF INCLUDES is especially interested in 
broadening participation for those groups historically 
underrepresented in STEM fields such as African 
Americans, Hispanics, Native Alaskans, Native 
Americans, Native Hawaiians, Pacific Islanders, persons 
with disabilities, women and girls, and persons from 
economically disadvantaged backgrounds” (NSF, 2020)
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WHY STUDY MARKERS OF DIFFERENCE IN PER

• Addressing workforce needs (NSF, 2020)

• Population Diversity and Representation
• Identify[ing] approaches to make science and 

engineering education broad and inclusive 
(NRC, 2012)

• Social Justice (Atwater, 1999; Atwater, Butler, 
Freeman, & Parsons, 2013; Ladson Billings, 2007)
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CHARACTERIZING DIVERSITY EFFORTS

• “the better we understand how identities and power work 
from one context to another, the less likely our 
movements for change are to fracture” (Crenshaw, 2015)

• It is important to understand how change in the field 
happens.

Naming and acknowledging
Affirming Diversity
Removing Barriers
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NAMING AND ACKNOWLEDGING 
DIVERSITY

Scholarly Publications

• 2018 and 2019 Physics Education Research Conference Proceedings 
(PERC) – 15.6% of papers 

• Focused Collections

• Gender in physics in Physical Review – Physics Education Research (2016)

• Race and Physics Teaching in The Physics Teacher (2018)

• Sex, Gender, and Physics in The Physics Teacher (2020)

• Resource Letter: Gender and Physics in American Journal of Physics (Blue, 
Traxler, & Cochran, 2020)
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NAMING AND ACKNOWLEDGING: SPECIAL REPORTS

• Statistical Reports

American Institute of Physics (AIP)’ Statistical Research Center

• Task Force Reports

• American Physical Society’s Report (APS) on Climate for LGBT 
Physicists (2016)

• AIP’s Report on African American’s bachelor degree attainment 
(Team Up)

• APS and the American Association of Physics Teachers 
Membership Climate Reports

• The APS Gazette
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NAMING AND ACKNOWLEDGING DIVERSITY

Non peer-reviewed articles, blogposts, and social media engagement

• “The self-construction of Black women physicists” (Prescod-
Weinstein, 2017)

• “Reclaiming my state of mind: Why I’m leaving my PhD program 
(Rodriguez, 2019)

• ”When you love physics, but physics doesn’t love you” (Perry, 
2019)
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NAMING AND ACKNOWLEDGING:
BENEFITS

• Starts the conversation on the experiences of people marked 

by difference

• Helps to focus on actionable steps

• Brings awareness to who longs for diversity in physics and what 
markers of diversity they long for
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NAMING AND ACKNOWLEDGING:
REVEALS WHAT’S MISSING

• There are no statistical reports on LGBTQ physicists 

• There are major gaps in the literature on the 
experiences of physicists from lower socioeconomic 
backgrounds 

• Research on disability and physics was absent for 
some time, but is recently beginning to increase 

• Failure to acknowledge intragroup differences

• Pan-ethnic categorization (eg.Asian, Hispanic)

• Underrepresented Minorities
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NAMING AND ACKNOWLEDGING:
REVEALS WHAT’S MISSING

• PER subjects, as a whole, are better prepared 
mathematically and are from a narrow and 
unrepresentative subset of our intended target 
physics student populations.(Kanim & Cid, 2020)
• Oversamples white and wealthy students
• Very little research on high school students
• Very little research on students at community 

colleges (two-year colleges)

12



AFFIRMING DIVERSITY

• The terminology used in research

• "Chicano is a self-affirming and political term reflecting the culture and realities of 
urban, eco- nomically oppressed Mexican Americans in U.S. society, and it grew out 
of the 1960s Brown Power Movement"  (Nieto & Bod,  2018). 

• A Chicanx individual may choose to use the less po- litical term Mexican American, 
the self-affirming term Chi- cano, or the more affirming term Chicanx, which affirms 
both ethnic/cultural identity and various gender identities. 

• When someone who is not Chicanx uses the term, they are affirm- ing diversity. 

• not all Mexican Ameri- can activists choose to use Chicano/a/x or some may use it 
in some instances and not others 
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AFFIRMING DIVERSITY

• Following the Guidelines

• Becoming familiar with and following the 
guidelines created by people from marginalized 
and minoritized populations

• LGBT+ inclusivity in physics and astronomy:  A 
best practices guide

• Emerging Reflections from the People of Color 

at PERC Discussion Space

• People of Color in Academia
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AFFIRMING DIVERSITY

• Supporting organizations focused on Affinity Groups within Physics

• NSBP, NSHP, SACNAS, AISES

• Professional Society – Committees, Task Forces, and Resources

• Collective Statements and Actions

• #Strike4BlackLives, #ShutDownStem, #ShutDownAcademia

• Nearly 2500 physicists signed a response to the Justices of the 
Supreme Court of the United States
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CRITIQUING AFFIRMING DIVERSITY

• It can directly impact the numbers of people from marginalized groups 
participating in physics and choosing to remain in physics spaces. 

• Reveals a tension between trying to push members of the community and 
potentially losing members of the community. 

• Some physicists do not feel they should be activists and involved in political 
discussion. 

• Others, acknowledge that addressing diversity in STEM requires addressing all 
of the issues that potential members of the community face  (Prescod-
Weinstein, 2017
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REMOVING BARRIERS

• The Graduate Record Exam (GRE) is a barrier to participation in graduate physics 

programs

• Miller & Stassun (2014)

• Typical cut-off scores

• Exclude 75% of Mexican American applicants

• Exclude 50% of  White applicants

• Exclude 25% of Asian Americans applicants

• Almost all African American applicants
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REMOVING BARRIERS
• The Graduate Record Exam (GRE) is a barrier to participation in graduate physics 

programs

• Posselt (2016)

• Shortlists created by filtering applicant polls based on

• GRE scores

• Grades, which was contextualized by undergraduate college reputation

• Applicants who made the short list were subjected to more holistic review 

(broad range of candidate qualities, personal attributes, and non-cognitive 
variables)

“First you have to be above a bar , then ask the diversity question.”
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REMOVING BARRIERS

• The Graduate Record Exam (GRE) is a barrier to participation in graduate 
physics programs

• Cochran, Hodapp & Brown, 2017
• Hindrance to students applying based on student preparation and financial 

disadvantages

• Posselt, Hernandez, Cochran, & Miller, 2020
• When controlling for GPA, and GRE general scores, the subject test is a 

significant predictor for Latinx but not Black/African American applicants’ 
placement on the shortlist. 

• When controlling for Physics GRE and undergraduate GPA and General GRE 
scores, Black/African American applicants already on the shortlist, had greater 
odds of being admitted. 
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THE GRE’S EFFECTIVENESS

• Petersen, S. L., et al (2018). Multi-institutional study of GRE scores as predictors 
of STEM PhD degree completion: GRE gets a low mark. PloS one, 13(10), 
e0206570.

• GRE Verbal and GRE Quantitative scores were similar for women who 
completed STEM PhD degrees and those who left 

• GRE scores were significantly higher for men who left than counterparts 
who completed STEM PhD degrees

• GRE scores also failed to predict time to degree or to identify students 
who would leave during the first year of their programs.
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THE GRE’S EFFECTIVENESS

• Miller, et al (2019). Typical physics Ph. D. admissions criteria limit access to 

underrepresented groups but fail to predict doctoral completion. Science 
Advances, 5(1), eaat7550.

• Physics GRE and Verbal GRE have no association with PhD completion

• Quantitative GRE only has an association with PhD completion if US 
students are looked at as a group and all students regardless of 
citizenship; not so if men and women were looked at independently
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RECENT RESEARCH ON GRADUATE EDUCATION 
IN PHYSICS

• Scherr, R. E., Plisch, M., Gray, K. E., Potvin, G., & Hodapp, T. (2017). 
Fixed and growth mindsets in physics graduate admissions. Physical 
Review Physics Education Research, 13(2), 020133.

• Qualitative study investigating the characteristics of applicants  
committees sought to admit into their program

• Results indicated that physics graduate admissions committee 
members exhibit a fixed mindset even when striving to prioritize 
diversity in admissions
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RECENT RESEARCH ON GRADUATE EDUCATION 
IN PHYSICS
• Potvin, G., Chari, D., & Hodapp, T. (2017). Investigating approaches to 

diversity in a national survey of physics doctoral degree programs: The 
graduate admissions landscape. Physical Review Physics Education 
Research, 13(2), 020142.

• National survey of grad directors of physics PhD programs

• Findings in this study indicated that many institutions rely on a narrow 
band of admissions criteria and don't consider race/ethnicity or gender 
in their admissions decisions. 
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OTHER BARRIERS
• Research Experience

• Opportunities
• Enculturation

• Undergraduate Education
• Access to courses
• Quality of courses
• GPA measurements

• Mentorship on the admissions process

• Graduate Experience
• Qualifying Exams
• Departmental Culture
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ELEVATING AND COMPLICATING DIVERSITY WORK

• There are some markers of difference that are being acknowledged and 
named, and others that are not. 

• There are tensions within the PER community and the larger physics 
community that dictate how these communities affirm diversity. 

• The physics community must track and evaluate how it engages in diversity 

efforts and its progress. 
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ELEVATING AND COMPLICATING DIVERSITY WORK

• Intersectionality – viewing the intersection of multiple markers of difference 
rather than one different at a time.

• "There is no such thing as a single- issue struggle because we do not live 
single-issue lives” (Lorde, 2007). 

• Understanding intersectionality can help those engaged in diversity work 
in PER to "identify praxis and processes that mitigate oppressive forces in 
education and the workplace (Cochran, Boveda, & Prescod-Weinstein, 
2019)." 
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ELEVATING AND COMPLICATING DIVERSITY WORK
• Disrupting tolerable differences

• The racially minoritized students who are named, affirmed, and for whom barriers 
are lifted also happen to perform to classed, abled, gendered, and Eurocentric 
expectations of what it means to do physics 

• if minoritized members of the PER com- munity are expected to explain themselves 
and their scholar- ship to reviewers who privilege traditional approaches, then those 
scholars’ marginalization will persist because the white, male, and westernized gaze 
will continue to be centered. 

• "oppressed groups are frequently placed in the situation of being listened to only if 
we frame our ideas in the language that is familiar to and comfortable for a dominant 
group. This requirement often changes the meaning of our ideas and works to elevate 
the ideas of dominant groups” (Hill Collins, 2000) 
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COLLABORATION

• There is an existing history of utilizing frameworks and interdisciplinary 

perspectives in PER and doing so with a focus on equity may enhance efforts 
to ad- dress diversity.

• Increasing and enhancing collaborations with folx who address equity 
explicitly and use methodology and frameworks that are atypical in PER -
such as scholars in multicultural education, special education, and urban 
education may be helpful. 

• The PER community may benefit from collaborating more with experts in 

feminist studies, cultural studies, and critical theories. 
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