
Diversity and Ethics
and the culture of research.

umm?

Aspen Center for Physics restrooms, a key instigator for this presentation.



So why should we care?

“Academia is a 
meritocracy.”

Some of you might be thinking:



“Academia is a 
meritocracy.”

“It’s a generational gap; Give it 
30 years, it’ll improve.”

Are the retention rates of women and minorities the same as 
men/well-represented groups at high school, university, grad 

school, postdoc, faculty?  NO.

Then why is there so few minorities/women? Do you believe 
they are less intelligent?

Take that thought one step further...



2. Provide argument tips for those who 
struggle to defend diversity and equity 
amongst their skeptical peers.

Goals

3. Give concrete examples of how to 
enact positive change.

1. Give concrete evidence that diversity 
and ethics matter to the skeptical scientist.



2. Ethics

Outline

3. Unconscious Bias

1. Diversity & Equity

4. Concrete Recommendations.



Diversity & Equity



STEM = science, technology, engineering, mathematics

URM= “Under-represented minority”
(including black, latino, native american, native hawaiian, pacific islanders)

UREP= “Under-represented” (URM+women)

Hurtado, S., Eagan, K., & Chang, M., 2010. “Degrees of Success: Bachelor’s Degree Completion Rates Among Initial STEM Majors.” Higher 
Education Research Institute, UCLA. http://heri.ucla.edu/nih/downloads/2010 - Hurtado, Eagan, Chang - Degrees of Success.pdf 

Good news!



Degree completion rates for STEM Aspirants

Hurtado, S., Eagan, K., & Chang, M., 2010. “Degrees of Success: Bachelor’s Degree Completion Rates Among Initial STEM Majors.” Higher 
Education Research Institute, UCLA. http://heri.ucla.edu/nih/downloads/2010 - Hurtado, Eagan, Chang - Degrees of Success.pdf 



URM’s degrees Women’s degrees

URM = 31.5% of 
US population

STEM
 Fields

National Science Board, 2008. Science and Engineering Indicators 2008. Arlington, VA: National Science Foundation. http://www.nsf.gov/statistics/seind08/
Humes, K.R., Jones, N.A., & Ramirez, R.R., 2011. “Overview of Race and Hispanic Origin: 2010.” 2010 Census Briefs, US Census Bureau, http://www.census.gov/
prod/cen2010/briefs/c2010br-02.pdf
National Science Board, 2012. Science and Engineering Indicators 2012. Arlington, VA: National Science Foundation. http://www.nsf.gov/statistics/seind12/

S&E = Science & Engineering



Retention of Women/URM in STEM
~2010

Hill, C., Corbett, C., & St. Rose, A., 2010. Why So Few? Women in Science, Technology, Engineering, and Mathematics. AAUW. http://www.aauw.org/learn/research/
whysofew.cfm

National Academy of Sciences, National Academy of Engineering, and Institute of Medicine, 2011. Expanding Underrepresented Minority Participation: America’s 
Science and Technology Talent at the Crossroads. Committee on Underrepresented Groups and the Expansion of the Science and Engineering Workforce Pipeline, 
Committee on Science, Engineering, and Public Policy. Washington DC: National Academies Press. http://www.nap.edu/catalog.php?record_id=12984



Graduate Students



Women/URM Representation in Faculty



Inequities aren’t just gender/race/ethnicity 
based.

Devil’s Advocate: “The inequities in gender/
race/ethnicity trace back to socioeconomic 

inequities.  White people tend to occupy higher 
economic class than URMs, and advanced 
education scales with economic standing.  
Should the focus really be on gender/race/

ethnicity?”

Socioeconomic Class



Race/Gender/Ethnicity vs. Socioeconomic Class
Which is more critical?

National Center for Educational Statistics, US Dept. of Education, National Assessment of Educational Progress – the Nation’s Report Card. http://
nces.ed.gov/nationsreportcard/ 

Reardon, S.F., 2011. “The Widening Academic Achievement Gap between the Rich and the Poor: New Evidence and Possible Explanations,” in 
Whither Opportunity? Rising Inequality and the Uncertain Life Chances of Low-Income Children, R. Murnane & G. Duncan, eds. New York: Russell 
Sage Foundation. http://cepa.stanford.edu/content/widening-academic- achievement-gap-between-rich-and-poor-new-evidence-and-possible-
explanations 

Fixed
economic class

Fixed Race/Gender/
Ethnicity

Achievement gap ~
Race/Gender/Ethnicity

Achievement gap ~
Socioeconomic class

Socioeconomic class can be improved.
Race/Gender/Ethnicity cannot be “improved.”

 (whatever that means)

Socioeconomic Class



Still, socioeconomic class cannot be improved 
very easily.

Both Race/Gender/Ethnicity and 
Socioeconomic Class should be focus areas 

in diversification efforts.

Socioeconomic Class
Race/Gender/Ethnicity vs. Socioeconomic Class

Which is more critical?

Socioeconomic class can be improved.
Race/Gender/Ethnicity cannot be “improved.”

 (whatever that means)



Diversity & Equity in Learning
There are multiple ways to 
learn, communicate and 

succeed.

Thanks to ISEE (Lisa Hunter, Anne Metevier, Scott Seagroves)

Visual 
Learners

Auditory
Learners

Tactile
Learners

Each learner has his/her learning method; often does not change with 
age, even though lectures converge to one learning style by college.

Lectures, auditory 
recitation ideal.

In-class demonstrations, 
videos, drawing/graphing.

Hands-on demonstrations, 
close contact with 

experimental equipment.



Diversity & Equity in Learning

Thanks to ISEE (Lisa Hunter, Anne Metevier, Scott Seagroves)

Learners’ bring goals, interests, 
values, and stereotypes to the 
classroom (or research) which 
you should strive to 
understand.

Not making an effort to understand learners’ social 
identification within STEM culture can be inadvertently 

detrimental to their success.

Outside forces are strong.
Community influences: friends, family, 

culture, religion, other teachers/
mentors, society’s stereotypes.



Ethics



Plagiarism
From the AAS:

Plagiarism is the act 
of reproducing text or 
other materials from 
other papers without 
properly crediting the 
source. Such material 
is regarded as being 
plagiarized regardless 
of whether it is cited 
literally or has been 
modified or 
paraphrased. This 
includes repeating text 
from previously 
published papers by 
the author or authors 
(i.e., "self-plagiarism").



BULLYING can thrive in academia due 
to poor/little/no training in workplace 
protocol, person-to-person 
interactions, and lack of recourse 
compared to other work environments.  
Bullying can range from unwelcome 
pressure, taunting, to threats.  
Academics have mostly not received 
the management training which could 
help form an effective response to 
bullying in an academic workplace. 

Bullying

Can often result in uneven balance 
in personality types; bully victims 
leave the field silently, often quoting 
other causes.



Bullying
Bullies are mostly unaware their behavior has 

such negative effect on others.  Often they think 
it’s humorous.

Examples of bullying in an academic workplace include:

Sending unwelcome, threatening emails.
“do ___ or there will be consequences which 

you don’t want to know.”

Not acknowledging another’s concerns.

“what? there’s no conflict of interest! don’t 

be silly”

Yelling or irrational physical behavior.

“IF YOU DON’T SHAPE UP, YOU’RE OUT!”

Sending unjustified, rude emails.

“you don’t know what you’re talking about!! 

how stupid can you be?”

Passive bullying by perpetually ignoring others’ 
time-sensitive requests.

Stereotype-driven bullying.“Oh Jane, you’re being such a girl!”



A hostile work environment exists when an employee experiences 
workplace harassment and fears going to work because of the 
offensive, intimidating, or oppressive atmosphere generated by the 
harasser.

In the USA: Unlawful harassment -- causing a hostile work 
environment -- is a form of discrimination that violates Title VII of the 
Civil Rights Act of 1964 and other federal authority (know your 
country’s law!).

Hostile Work Environment



Examples of non-sexual behavior creating a hostile work environment:

Hostile Work Environment

- use of racially derogatory words/phrases/epithets
- demonstrations of a racial/ethnic nature such as use of gestures/
pictures/drawings which would offend a particular group
- comments about an individual’s skin color or other characteristics
- making disparaging remarks about an individual’s gender
- negative comments about an employee’s religious beliefs (or lack 
thereof)
- expressing negative stereotypes regarding employee’s birthplace/
ancestry
- negative comments regarding employee’s age
- derogatory or intimidating references to an employee’s mental or 
physical impairment



“Courts and employers generally use the definition of sexual 
harassment contained in the guidelines of the U.S. Equal Employment 
Opportunity Commission (EEOC). The guidelines state:
Unwelcome sexual advances, requests for sexual favors, and 
other verbal or physical conduct of a sexual nature constitute 
sexual harassment when
1.submission to such conduct is made either explicitly or implicitly a 

term or condition of an individual's employment,
2.submission to or rejection of such conduct by an individual is used 

as the basis for employment decisions affecting such individuals, or
3.such conduct has the purpose or effect of unreasonably 

interfering with an individual's work performance or creating an 
intimidating, hostile, or offensive working environment. (29 
C.F.R. § 1604.11 [1980])

A key part of the definition is the use of the word unwelcome.  This 
relates to a victim’s perception, not necessarily the perpetrator’s 
intent.

Sexual Harassment

http://legal-dictionary.thefreedictionary.com/sexual+harassment

http://legal-dictionary.thefreedictionary.com/Equal+Employment+Opportunity+Commission
http://legal-dictionary.thefreedictionary.com/Equal+Employment+Opportunity+Commission
http://legal-dictionary.thefreedictionary.com/Equal+Employment+Opportunity+Commission
http://legal-dictionary.thefreedictionary.com/Equal+Employment+Opportunity+Commission


Sexual Harassment

http://legal-dictionary.thefreedictionary.com/sexual+harassment

- leering (staring in a sexually suggestive manner)
- making offensive remarks about looks/clothing/body parts
- touching in a way that makes employees uncomfortable (e.g. 
pinching, patting, intentional brushing against his/her body)
- telling sexual or lewd jokes/hanging sexual posters/making 
sexual gestures
- sending/forwarding or soliciting sexually suggestive letters/
notes/emails/or images
- coercing an employee/colleague on a date using deceptive 
means
- requiring or expecting sexual favors for preferential treatment 
at work (standard quid pro quo scenario)

Examples of sexual behavior creating a hostile work environment:



Stereotype Threat
“Stereotype threat refers to being at risk of 
confirming, as self-characteristic, a 
negative stereotype about one's group 
(Steele & Aronson, 1995).  This term 
was first used by Steele and Aronson 
(1995) who showed in several experiments 
that Black college freshmen and 
sophomores performed more poorly on 
standardized tests than White students 
when their race was emphasized. When 
race was not emphasized, however, Black 
students performed better and equivalently 
with White students. The results showed 
that performance in academic contexts 
can be harmed by the awareness that 
one's behavior might be viewed 
through the lens of racial stereotypes.”

Racial-based, gender-based, socioeconomic-based, culturally-based, etc.

Read more at:

http://reducingstereotypethreat.org/bibliography_steele_aronson.html
http://reducingstereotypethreat.org/bibliography_steele_aronson.html
http://reducingstereotypethreat.org/bibliography_steele_aronson.html
http://reducingstereotypethreat.org/bibliography_steele_aronson.html
http://reducingstereotypethreat.org/bibliography_steele_aronson.html
http://reducingstereotypethreat.org/bibliography_steele_aronson.html


Unconscious Bias



Unconscious Bias

• Unconscious bias: social stereotypes about certain groups of 
people that individuals form outside their own conscious 
awareness (Fiske & Taylor 1991; Valian, 1998, 1999)

• Humans are natural classifiers       almost everybody has it!
•  Compelling body of scientific evidence showing that it affects:

– Hiring
– Evaluation
– Promotions
– Selection of leaders
– Daily interactions



Unconscious Bias
• Are men more biased than 

women? 
• Is unconscious bias more 

common in some groups 
versus others?

Find out your unconscious 
biases by taking the test!

https://implicit.harvard.edu/

https://implicit.harvard.edu
https://implicit.harvard.edu


Unconscious Bias and Evaluation
Recommendation Letters
Systematic study of 312 letters (Trix & Penska, 2003)
• RESULTS:
– Letters for women were shorter, less focused on candidate’s record of 

accomplishment
– Twice as likely to have gendered terms (“intelligent young lady” or 

“insightful woman”) – such descriptors NOT present for men
– Use of standout adjectives such as “excellent”, “superb”, “outstanding”, 

and “unique” repeated more often in men’s letters, yet the use of 
grindstone adjectives “hardworking”, “conscientious”, “dependable”, 
“careful”, “meticulous” more prevalent for women.

• Study suggests that recommendation letters associate women’s 
success with effort whereas men’s success is associated with 
ability.



Recommendation Letters
RESULTS:
• More doubt raiser comments “She worked hard on the projects she 

accepted”
• Women’s letters were significantly more likely to have references to one’s 

personal life while men’s were more focused on one’s CV, publications, 
patents and colleagues.



Unconscious Bias and Evaluation
Proportion in CANDIDATE pool
• Heilman 1980 -> 100 men and women evaluating a 

woman applicant for a managerial position
• RESULT:  Proportion of women in pool influences how 

female candidates were rated & whether they were 
recommended for hire.



• CV of a real psychologist (one at entry level and one at tenure 
level) sent to 238 randomly chosen psychologists (Steinpress 
et al. 1999)

• Each CV assigned the name  of “Brian Miller” or “Karen Miller”

• RESULTS:
–Significantly more likely to hire Brian at entry level
–At tenure level equally likely to recommend tenure but..!

• Female candidate evaluations were 4x more likely to 
contain cautionary comments

Hiring “Karen” or “Brian”

R. E. Steinpreis, K.A. Anders, D. Ritzke, Sex Roles, Vol 41, No 718, 1999



Hiring “Emily” or “Lakisha”

M. Bertrand & S. Mullainathan, 2004 NBER paper No. 9873

• Fictitious resumes (n=4,890) sent in response to 1300 actual help wanted 
ads in Boston and Chicago for sales/clerical positions (Bertrand and 
Mullianathan 2004) 

– Resumes adapted from career websites 
• 2 high quality, 2 low quality
• Names randomly assigned

RESULTS:
– Callback rate: 10.0 % for white sounding names,

                      6.6% for African-American sounding names
– 50% difference attributed solely to name manipulation
– For white sounding names, high quality resumes solicited 30% more 

callbacks whereas it was 9% for African-American sounding names.
–   No difference by “Equal Opportunity Employer” status



The Parent Trap

M. Bertrand & S. Mullainathan, 2003 NBER paper No. 9873

• Correll et al. 2007 study evaluating applications of simialarly qualified 
candidates – same gender, different parental status (192 participants)

RESULTS:
– Mothers 43% less likely than non-mothers to be recommended for hire
– Mothers rated as:

• Less competent
• Less promotable
• Less likely to be recommended for management
• Given lower recommendations for starting salaries

– Mid-level marketing position elicited 2.1x more call-backs for non-mothers.
– Fathers rated the opposite: More competent, More capable
– In lab setting, fathers were not penalized and in fact benefitted from parental 

status.



Unconscious Bias: Summary
• Scientists tend to believe they are unbiased and rational
• They also believe that given the same set of data they will 

reach the correct conclusions about such human things as 
recognition and respect

• Hard to experience/understand it if you are in the majority
• Unconscious bias is worse the more lopsided the initial playing 

field
• Looking young hurts ability to take on leadership roles, fulfilling 

a given stereotype (woman, racial identity, age, parental status, 
etc) puts you at initial disadvantage even if you might not 
perceive it



Concrete Recommendations.
Ways to be an advocate for equity that aren’t so far flung.



Advantage vs. Disadvantage
Any one slight may seem 
minor, but since small 
imbalances and disadvantages 
accrue, they can have major 
consequences in salary, 
promotion, and prestige, 
including advancement to 
leadership positions.

“Mountains are molehills piled 
one on top of the 
other.” (Valian, 1998, p. 4)

Sexual 
harassment/
bullying at work.

Enforced racial 
stereotype

Lack of support for 
raising a family, job 
retention difficulty

Imposter 
syndrome

“My work environment 
is great! I don’t know 
how anyone else could 
see it differently!”

“Screw it.  There’s no way I 
can be a physicist, I’ll find 
something better to do which 
has a more supportive culture.”

Merton (1948) Antioch Review, 8, 193-210 and (1968) 
Science, 159, 56-63.
Valian (1998) Why So Slow? The Advancement of Women. 
Cambridge: MIT Press, p. 280.



Retention of URM at Undergrad
Example: “ARCC: Arecibo Remote Command Center” 
University of Texas at Brownsville

- High school, undergrads, grads 
involved in search for radio pulsars: no 
prior experience necessary
- Paid research job in lieu of low-paying 
restaurant/industry job
- ARCC is one of the top producers 
of Hispanic physicists in the US
- Funded by NSF (PI Frederick Jenet)

The ARCC lab (left & top), ARCC alum Rossina 
Miller presents at AAS as a high school student 
(bottom right).  Photos courtesy of Frederick Jenet



Values Affirmation
Simple exercise for teachers which can 

lessen achievement gaps between 
UREP groups and the majority.

Good news!

Get to know your students as unique 
people with different values and they 

will feel less threatened.



Diversity in Learning

If you are a lecturer/research mentor, have you always 
taught or mentored in a certain way? What is that based 

off of, personal experience?

How can you improve your interaction with students/
learners to accommodate more diverse learning styles?
Introduce hands-on material (mini-research projects) or a mix 

of lectures, demonstrations, group work, individual work, 
presentations, and informal discussions. 



Bullying & Harassment
Have I bullied or harassed others in the past and not 
realized it?  Have I noticed other colleagues actively 
bullying others?

Have I harassed others?  Have I seen harassment at my 
institution?  What are my ethical duties in reporting it/
trying to enact change?

What can I do to make positive change?
Say or do something.  Talk to the victims in a supportive way, 
and seek conflict resolution with the perpetrator but also be 
aware of victim’s wishes.  The worst thing you can do is 
nothing.



Unconscious bias
Have my recommendation letters been biased for 
female/minority students?
Analyze the use of adjectives in your recommendation 
letters.  Are you reluctant to call a female/minority student 
“brilliant” ?

How does your belief in an academic 
meritocracy impact hiring decisions?
Does your selection criteria currently follow merit alone? Is it 
attune to the unconscious bias of the letter writers? 
Stereotype threat within your candidate pool?



Hiring Committee Recommendations
Recruitment of applicant pool
oActively work to increase representation of UREP groups in 
applicant pool

How deliberations are completed
oDecrease ambiguity in criteria and know impact of criteria on 
applicant pool

oIncrease/document knowledge of candidates
oRely on evidence
oAvoid use of global judgments

e.g. do you require 5 years experience for the job? does that cut out 
any qualified applicants by mistake? could rewording criteria (e.g. 
desired experience vs. required) help?

e.g. recruit year-round, wide range of “feeder” sources, specific UREP 
group contacts, use more open search criteria (broad vs. narrow) 



Hiring Committee Recommendations
• Widen the range of institutions from which you recruit.
• Consider candidates, including women and minorities, who may currently 

be thriving at less well-ranked institutions. They may be there because 
of: early career decisions based on factors other than ranking of institution, past 
discrimination by top tier institutions, candidate’s own internalization of schemas

• Consider implications of the job description:  search as broadly as 
possible.

• Work with a single search committee for all positions, to allow 
opportunities for people with unusual backgrounds to emerge.

• Bringing in more than one female and/or minority candidate can 
disproportionately increase the likelihood that a woman and/or minority 
will be hired (include search committee members dedicated to 
diversity, equity, and excellence, whether they be from UREP 
groups or not!).

Heilman , 1980, Organizational Behavior and Human Performance, 26: 386-95.
Hewstone et al., 2006, Group Processes & Intergroup Relations, 9(4): 509–532.
Huffcutt & Roth, 1998, Journal of Applied Psychology, 83(2): 179-189.
Van Ommeren et al., 2005, Psychological Reports, 96: 349-360.



Your turn...

What will you do 
make positive change 

in our science 
culture?

Thanks to:
Aspen Center for Physics, “The Obscured Universe” Summer 
Program 2013, where this information was compiled and originally 
presented by Caitlin Casey (cmcasey.astro@gmail.com) and 
Kartik Sheth (astrokartik@gmail.com).

mailto:astrokartik@gmail.com
mailto:astrokartik@gmail.com

