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Diversity = willingness to learn from 
others who are not the same as we are







– J O H N  H A R R I S

“We’ve been talking about this for ten years.  
What has happened? ” 



C A N  W E  D O  B E T T E R  F O R  O T H E R S ?



Who is Doing Science? Who Isn’t? And Why?

RHIC/AGS Annual User’s Meeting 2016

Join us for a workshop and panel discussion with renowned experts 
on the status and challenges we face as we strive to promote and 
encourage diversity in STEM fields.

WHEN: June 8, 2016, from 2:00 – 6:00 PM
WHERE: Physics Large Seminar Room, Bldg. 510

WHEN: June 9, 2016 at 5:30 PM
WHERE: Lobby, Berkner Hall

Workshop

Cocktail and
Discussion

Priyamvada Natarajan
Yale University

Paul Sorensen
BNL Physics
What roles do our
attitudes play in the
composition of our field?

John Harris
Yale University
“We hire only the best”

Catherine Good
Baruch College, CUNY
Stereotype threats to
success in the sciences

Marci Lobel
Stony Brook University
Attraction, repulsion, and
other forces affecting women
in physics

Rachel Ivie
American Inst. of Physics
Data on women and under-
represented minorities in
Physics

Rosi Reed
Lehigh University

Lauren Aguilar
Stanford University
How stereotypes shape
women’s experience in STEM

Who is Doing Science, Who Isn't and Why?

All-Inclusive Physics - How to Get There



Bachelor’s in science and 
engineering earned by women

50.4%

Bachelor’s in Physics
earned by women

19.1%

Bachelor’s in Physics
awarded to URMs

9.5 %

Data taken from http://www.ngcproject.org/statistics
URM=Under Represented Minorities



Statistical	Research	Center	
June	8,	2016	
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D A TA  F R O M  N S F,  A P S ,  R H I C  U E C

39.6%
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14%





8.7%
of chemistry PhDs
 are awarded to 

women in US

14% of RHIC 
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 of physics PhDs 
are awarded to 
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Statistical	Research	Center	
June	8,	2016	
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Rachel Ivie



Statistical	Research	Center	
June	8,	2016	

Percentage	of	respondents	with	access	to	key	
resources

Less	Developed Very	Highly	Developed

Women Men Women Men

Funding 34 51 52 60

Office	space 64 74 72 77

Lab	space 42 47 46 52

Equipment 42 49 58 64

Travel	money 31 47 57 64

Clerical	support 22 38 30 43

Employees	or	students 42 53 33 43

16Rachel Ivie



T H E  I M P O R TA N C E  O F  D I V E R S I T Y  



– S T E P H E N  J AY  G O U L D

“Few tragedies can be more extensive than the stunting of 
life, few injustices deeper than the denial of an opportunity 
to strive or even to hope, by a limit imposed from without, 

but falsely identified as lying within.” 



Why	Care	about	Social	Diversity?
• Exposure	to	diversity	provokes	personal	&	group	thinking		

• Comments/criticism	from	others	who	do	not	look	like	us	are	taken	
more	seriously!		

• Improved	problem-solving	performance	for	heterogeneous	
(experience,	age,	gender,	race)	vs	homogeneous	groups	

• In	a	group	with	different	perspectives	
– people	recognize	there	are	other	views	
– changes	group	behavior	&	expectations	
– understand	each	other’s	views	&	reach	consensus	sooner	

• So,	people	work	harder	in	diverse	groups	both	socially	(more	
information	flow)	and	cognitively	–	critical	thinking,	teamwork	

• These	improve	overall	quality	of	education,	training,	&	science

BNL,	8	June	2016 19K.	Phillips	et	al,	PSPB,	Vol.	35	No.	3,	March	2009	336-350

Improves	creativity,	problem	solving,	ability	to	defend	decisions

John Harris



R E C R U I T    
B U T  A L S O   

R E TA I N



-  PA U L  S O R E N S E N

“Not everyone is going through the same field. 
We go through it differently, with different experiences”



The first step to solve any kind of problem is to to hide 
from it. So the first step to any kind of action is 

awareness. 



W H AT  B A R R I E R S  P R E V E N T  M I N O R I T I E S  
F R O M  T H R I V I N G  I N  P H Y S I C S ?

• Biases, from explicit to implicit 

• Stereotype-threat 

• The lone-genius paradigm  

• Microaggressions 

• Impostor syndrome 



P R E J U D I C E  I S  D E E P LY  R O O T E D

Paul Sorensen



D I S C O U R A G E M E N T  O F  G I R L S

Carnegie Science Center 
October 2014 



Subliminal Queue: 
Educated 
Ignorant

→ recollection of the photo →

← recollection of the photo ←

Original Photo

S T E R E O T Y P E S  E X I S T

Ben-Zeev, Dennehy, Goodrich, Kolarik, Geisler, SAGE Open (2014) 26

Paul Sorensen



A R C H B I S H O P  D E S M O N D  T U T U  —  O N  T H E  P S Y C H O L O G I C A L  
D A M A G E  O F  A PA R T H E I D  -  N P R “ O N  B E I N G ”  M A R C H  2 0 1 4  

thanks to Sarah Demers (Yale)



W W W. I M P L I C I T. H A R VA R D . E D U

Implicit Association Test

I M P L I C I T  B I A S E S

A R E  Y O U  O B J E C T I V E ?

http://www.implicit.harvard.edu


Rosi Reed - Diversity - RHIC/AGS 2016

IAT ! Studies of  Bias

● 70-90% of people show gender and race bias 
● Across hundreds of  studies the Implicit 

Association Test (IAT) predicts judgments of  
women and people of  color. 

● Millions of  participants

29
• https://implicit.Harvard.edu/implicit/

Take the IAT free at 
implicit.Harvard.edu/implicit/ 

Rosi Reed



S M Y T H  A N D  N O S E K ,  F R O N T I E R S  I N  P S Y C H O L O G Y  2 0 1 5  

I M P L I C I T  B I A S E S
A R E  W E  B I A S E D ?

male scientists and female artists are most biased 
male artists and female scientists less so…

Paul Sorensen
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John, Ph.D.                                                                                Jennifer, Ph.D.

manscientist@gmail.com womanscientist@gmail.com

M O S S - R A C U S I N ,  H A N D E L S M A N  E T  A L ,  P N A S  V O L  1 0 9 ,  2 0 1 2



S H I F T I N G  C R I T E R I A / N O N - O B J E C T I V I T Y

UHLMAN & COHEN 2005

Shifting criteria can be 
traced to those claiming 
the most objectivity 

Job criteria shifted so the 
applicant from the desired 
group appears most qualified

G E N D E R - S T E R E O T Y P I C A L  J O B  Paul Sorensen



Rosi Reed - Diversity - RHIC/AGS 2016

Implicit Bias Example
● http://taxprof.typepad.com/taxprof_blog/2016/03/

my-brilliant-white-male-professors.html

36Student descriptions of their professors on 
RateMyProfessors.com (14M reviews)

doi:10.1371/journal.pone.0150194

Rosi Reed



– B E N  B A R R E S ,  C H A I R  O F  N E U R O B I O L O G Y  AT  S TA N F O R D

As the applause died down after his seminar at MIT, a friend 
later told him, one scientist turned to another and remarked 

what a great seminar it had been, adding,  
"Ben Barres's work is much better than his sister's."

First openly transgender scientist in the US NAS









“In the perception of society my 
athletic talents are genetic; I am 
a likely mugger-rapist; my 
academic failures are expected; 
and my academic successes 
are attributed to others.  To 
spend most of my life fighting 
these attitudes levies an 
emotional tax that is a form of 
intellectual emasculation”  
	 -Dr. Neil de Grasse Tyson	

	

Catherine Good



Unpleasant apprehension arising from 
the awareness of a negative  ability 
stereotype in a situation where the 

stereotype is relevant, and thus 
confirmable.

 
Stereotype Threat 

Steele & Aronson, 1995 
 

Catherine Good



Stereotype Threat Effects on Black Students’ Performance  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"Measuring your ability" "Not measuring your ability"

Steele	&	Aronson,	1995Catherine Good



Am I less capable 
than John?

sets up physiological response



Strategies	that	Reduce	Vulnerability	
to	Stereotype	Threat

• Encourage	Growth	Mindsets	
• Encourage	Belonging	Based	on	Effort/

Engagement

Catherine Good



Belonging	Mindsets	Reduce	Stereotype	
Threat

• Emphasizing effort (rather 
than ability) as a key 
determinant for belonging 
can 
– promote more learning 

engagement, improve 
learning  

– reduce stereotype threat  
– perhaps help eliminate the 

culture of “talent”

Catherine Good



T H E  “ L O N E - G E N I U S ” PA R A D I G M
F I E L D  S P E C I F I C  A B I L I T Y  B E L I E F

L E S L I E  E T  A L ,  S C I E N C E  V O L  3 4 7 ,  2 0 1 5

Emphasis on brilliance
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Paul Sorensen



We don’t tell stories about people working together, instead we ask: 
who was the genius behind that 
Implying the key to success is innate talent, puts an unnecessary 
psychological road-block to negatively stereo-typed groups 
Emphasizing this can be learned creates opportunities for more to 
thrive            see Catherine Good’s Talk

Paul Sorensen



YOUR BELONGING STORY

Lauren Aguilar 



FUNDAMENTAL NEED TO BELONG

Lauren Aguilar 



QUESTIONS OF BELONGING

▪ Do I belong in a physics class? 

▪ Will the teacher and the other students 
respect me?

Physics Today. Aguilar, Walton & Weiman, 2014Lauren Aguilar 



Rosi Reed - Diversity - RHIC/AGS 2016

Recognize This Picture?

52

39 Pictures: 3 women (8%) and 1 non-white person (3%)

It is just one small thing, but it builds a cultural view that 
minorities do not belong here.

Rosi Reed



WOULD I BELONG?

VS.

Murphy, Steele, & Gross, 2007

Lauren Aguilar



• External doubt, inhospitable environment 

• Stereotype-threat  

• Impostor syndrome 

E F F E C T S  O F  “ L O N E  G E N I U S ” PA R A D I G M



Sooner or later,
they’ll find out I’m 
not a cow...

I M P O S T O R  S Y N D R O M E





-  M I C H E L L E  O B A M A  A B O U T  J U S T I C E  S O T O M AY O R

“despite all her success at Princeton, then she went on to Yale Law 
School where she was at the top of her class in both schools—and 
despite all of her professional accomplishments, Judge Sotomayor 

says she still looks over her shoulder and wonders if she measures up”



– M AYA  A N G E L O U

“I have written eleven books, but each time I think ‘Uh, 
oh, they’re going to find out now. I’ve run a game on 

everybody, and they’re going to find me out’” 



“The beauty of the impostor 
syndrome is you vacillate 

between extreme egomania 
and a complete feeling of: 'I'm 
a fraud! Oh God, they're on to 
me! I'm a fraud!' So you just try 

to ride the egomania when it 
comes and enjoy it, and then 

slide through the idea of fraud.” 

-  T I N A  F E Y



-  M A N Y

“You don’t look like a physicist.” 



M I C R O A G R E S I O N S

small, subtle actions/words that makes 
people feel uncomfortable, unwelcome, 
because it is just about who they are not 
what they are doing

unfortunate, misleading terminology 



R E D U C E  S T E R E O T Y P E S  
C H A N G E  P E R C E P T I O N S

http://ed.fnal.gov/projects/scientists/project.html

http://ed.fnal.gov/projects/scientists/project.html


R E D U C E  S T E R E O T Y P E S  
C H A N G E  P E R C E P T I O N S

http://ed.fnal.gov/projects/scientists/project.html

http://ed.fnal.gov/projects/scientists/project.html


Draw-a-Scientist Test
● Developed by David Wade Chambers in 1983 

● What age does the stereotypic image of  a scientist appears? 

● 4807 primary school children in 3 countries completed 
drawings - 28 girls, and no boys, drew female scientists 

● Only 20 of  the 1,600 drawings by both girls and boys depicted 
scientists of  color (Fort and Varney 1989) 

● What if  they interact with real scientists?  7th graders draw 
scientists before and after a trip to FermiLab 

● Girls à 36% portrayed a female scientist “before”, 57% 
portrayed a female scientist “after”  

● Boys à 100% portrayed a male                                 scientist 
“before”, 100% portrayed a                               male scientist in 
the “after” drawing 

● 2008 –50 % of  girls drew a female                               scientist, 
12.5% of  boys drew a female                         scientist

64Before After
https://geekfeminism.org/2010/06/23/scientists-are-normal-people-some-children-discover/ DOI: 10.1177/1075547007306508

Rosi Reed



Unpleasant apprehension arising from 
the awareness of a negative  ability 
stereotype in a situation where the 

stereotype is relevant, and thus 
confirmable.

 
Stereotype Threat 

Steele & Aronson, 1995 
 

Marci Lobel



B A D  A P P L E S



W H AT  C A N  B E  D O N E ?

• The goal should be to create an environment where all 
groups have an equal opportunity to thrive 

• Be mindful of subtle cues that negatively impact under-
represented groups: triggering stereotype-threat will 
decrease the performance of ambitious minorities 

• Be willing to question yourself and recognize your own 
biases, prejudices.  

• Emphasize the importance of learning as a process in 
challenging fields over the emphasis on innate ability



W H AT  C A N  B E  D O N E ?

• Awareness - of our biases, prejudices - we can unlearn! 

• Micro inclusions - belonging, positive reinforcement 

• Mentoring + Role models 

• Identity-safe (stereotype-safe) environment  

• Lone-genius — hard work vs innate ability, malleability 

• Call out bad behavior 

• Tell your stories - vulnerable, but powerful … 



W H AT  C A N  B E  D O N E ?

• Top Down:  

Diversity treated with same emphasis as safety   

“Sensitivity training” overhauled into an evidence-
based approach



Thank You



Thank You

with students from a school in the Bronx 



**** the end ****


