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Engendering Success in STEM (ESS) is a research partnership of social scientists, STEM experts,
and stakeholders in STEM industries and education, united by the shared goal of fostering gender
inclusion and success in STEM (Science, Technology, Engineering, and Math). We use an evidence-
based approach to break down the biases girls and women face on their pathway to success in

STEM.

Applying two decades of research, our team tests interventions that harness the power of positive
social interactions to reduce the effects of implicit gender bias. These interventions target the

distinct obstacles that are unique to each step along the path from early education to industry.

ESS and the Institute for Gender and the Economy (GATE) are excited to co-host the capstone
knowledge-sharing conference of ESS: Breaking Barriers and Building Bridges (BBBB). The
event brings together leaders from academia, industry, and government to generate new ideas
and deepen existing collaborations for evidence-based interventions to promote gender inclusion

in STEM.
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FOREWORD

Dr. Toni Schmader

ESS Director and Professor of Psychology, University of British Columbia

ur world is built and understood by engineers and scientists. These are the fields that create the
O innovation, infrastructure, and information that structure our everyday lives, fuel the economy, and work
toward solutions to some of our biggest challenges. And yet, in certain STEM fields - such as engineering and
computer science -- women continue to be underrepresented both due to lower rates of attraction and higher

rates of attrition.

An enduring obstacle to girls’ and women's full participation and success in STEM is the tendency to think
science, think male, an implicit cognitive bias embedded in our broader cultural norms and beliefs about
what men and women do best. The tendency to associate STEM more with men than women can impede girls’
and women’s advancement in STEM both by affecting how they are treated by others, the degree to which
STEM environments feel welcoming and inclusive, and by undermining their own ability to imagine themselves

in STEM careers.

ESS Research Targets Four Obstacles Along Women's Pathway to Success in STEM

Elementary School High School University Workplace

Key Obstacle: Key Obstacle: Key Obstacle: Key Obstacle:
Developing Gender Bias Lack of Perceived Fit Stereotype Threat Culture of Exclusion

PROJECT CLIMB PROJECT PRISM PROJECT SINC PROJECT RISE
Use role models to Change boys’ biases Equip men and women Create identity-safe
change STEM biases and girls’ fit to STEM with supportive coping to interactions to foster

and self-beliefs to change behavior. combat bias and threat. a sense of inclusion.

B /IVI ) | can envision | respect girls’ I accept and support | understand bias and
oys/vien: girls in STEM skills for STEM women in STEM am an ally for women

| can imagine I choose to get the I perform well and | am committed to and

Girls/Women: myself in STEM skills for STEM choose a STEM career successful in my career

With generous support from the Social Sciences and Humanities Research Council (SSHRC) and over

two dozen educational and industry partners, Engendering Success in STEM (ESS) brings together social
scientists with expertise in social, developmental, and organizational psychology with STEM outreach experts
to carry out and mobilize field-based research on gender inclusion in STEM. Working in four research teams
(Projects CLIMB, PRISM, SINC and RISE), our work seeks to create innovative and evidenced-based best
practices for increasing girls’ and women'’s participation and success in STEM along their pathway of education,

training, and professionalization.
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In this booklet, we provide a series of white papers created through the collaborative work of ESS and some

of its partnering organizations including the Institute for Gender and the Economy (GATE), WWEST, the
Association of Consulting Engineering Companies, British Columbia, and Engendering Engineering
Success, the precursor to ESS. These white papers explain the negative effects of implicit bias for both children
and adults and strategies for fostering inclusion in educational and organizational contexts. A set of papers
then summarizes other organizational best practices for achieving greater gender diversity. Finally, we end
with targeted advice for increasing everyday allyship behaviour that both counteracts bias and fosters greater
inclusion. As parents, educators, managers, and organizational leaders, we can co-create cultures of inclusion

with the help of this shared knowledge.

Evidence-based solutions for reducing the effects of implicit gender bias
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I
Implicit Biases in STEM: Negative Effects
for Children and Adults

|

The underrepresentation of women in certain STEM fields leads to an implicit tendency to associate
STEM more with men than women. The following set of white papers reveals how these implicit
gender stereotypes can affect both children and adults in subtle but profound ways. ‘Implicit
Gender Stereotypes in Engineering’ first clarifies the distinction between implicit and explicit
gender stereotypes and how each can cloud judgement and hinder equal opportunities for

women's advancement in STEM. Implicit gender stereotypes about STEM form early in childhood, as
highlighted in ‘Development of Implicit Gender Stereotypes.’ This white paper features some work
by ESS Project CLIMB that demonstrates how early development of implicit STEM stereotypes can
prevent young girls from developing a STEM identity and disrupt their performance in STEM contexts.
This latter effect is explored in more detail in ‘Stereotype Threat,’ which describes how subtle
reminders of negative stereotypes impair a person’s ability to perform up to their potential. But

such stereotypes not only affect how girls and women see themselves; they can also lead to biased
treatment. ‘Unconscious Bias’ provides evidence that more negative perceptions of women in STEM
can impair their career opportunities. Finally, ‘Does Implicit Bias Affect Hiring in Science?’ features
research by ESS Project RISE that examines these effects on women's promotion into academic
science positions. Collectively, these papers underscore the pervasive and detrimental influence

of implicit Bias in STEM, underscoring the need for proactive measures across academic and

professional contexts.

Implicit Biases in STEM: Negative Effects for Children and Adults 7
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Explicit & Implicit Stereotypes

Explicit stereotypes or attitudes are opinions
that people consciously think about and assess.
These can be shared verbally. )

Implicit stereotypes’ are automatic and
involuntary associations that people make
between a social group (i.e.“men”) and a
domain or attribute (i.e. “science” or “math”).

A person can have different implicit and explicit
stereotypes. For example, one can have conscious
beliefs that men and women are equally capable
engineers, yet may automatically associate
engineering more with men than women. The
implicit association of men with math or science
is different than sexism, or explicit stereotypes
about women’s abilities, as implicit associations
are unconscious and automatic.

In Summary

Working female engineering feel less committed
to their job and less valued by their organization
compared to their male counterparts.

Our results suggest that these gender differences
could be tied to prevalent implicit gender
stereotypes - associating engineering more with
men than women - that working engineers tend
to show regardless of their gender. A similar
pattern could also exist between feeling valued
by one’s organization and implicit stereotypes.

Since these findings are correlational, it is difficult
to infer causation. Future research needs to
explore how exactly implicit gender stereotypes
might impact working female engineers.

Copyright © EES 2016
For more information, visit: w
http://wwest.mech.ubc.ca/ees
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Implicit Gender Stereotypes
in Engineering

Employment
Experiences Study

Women are underrepresented among
working engineers. In this study,

we explored how the experience of
working as an engineer differs for men
and women. We studied professional
engineers (263 in total: 145 women,
118 men) who work in engineering
companies across North America.

All participants were trained and

employed as engineers. )

Implicit Gender
Stereotypes & Engineering

Our findings:
On average, people of 1
all genders associated

engineering more with
men than women.

When implicit
stereotypes are
. strong, women are less

committed to their job

than men.
When implicit
stereotypes are weak,
men and women are
equally committed
to their job.

This study asks how
widespread ideas about
gender and engineering
relate to women being more
likely than men to drop out of
engineering®®’.

How Implicit
Stereotypes Are Measured

The Brief Implicit Attitude Test* (bIAT)
measures implicit stereotypes and
biases.

Words flash on a computer screen.
Participants quickly decide whether
or not each word fits into one of two
categories presented on the screen.

Men Women

Engineering

L )

When people have a strong implicit
bias, they are faster to categorize
science and math words along with
words related to men but not women.

When people have no implicit bias,
its just as easy for them to categorize
science and math words with
“women” or “men.”

T1INIVERSITY (G3) UNIVERSITY OF
CGUELPH @ ALBERTA



Engendering Engineering Success
ees.research@mech.ubc.ca
A E E S http://wwest.mech.ubc.ca/ees

(ore Resources & References

1. Greenwald, A. G., & Banaji, M. R. (1995). Implicit social cognition: Attitudes, self-esteem, and stereotypes. Psychological Review, 102, 4-27.

2. Hunt, J. (2010). Why do women leave science and engineering? (NBER Working paper 15853). Cambridge, MA: National Bureau of Economic Research.
3. Nosek, B. A., Banaji, M. R., & Greenwald, A. G. (2002). Math = Male, Me = Female, therefore Math A= Me. Journal of Personality and Social Psychology,
83(1), 44-59.

4. Sriram, N. & Greenwald, A.G. (2009). The brief implicit association test. Eperimental Psychology, 56(4), 283-294.

5. Hill, C., Corbett, C., & St. Rose, A. (2013). Why so few?: Women in science, technology, engineering and mathematics. Washington, DC: AAUW.

6. Brainard, S.G., & Carlin, L. (1998). A six-year longitudinal study of undergraduate women in engineering and science. Journal of Engineering Education,
87(4),369-375.

7.Beasley, M.A., & Fisher, M.J. (2012). Why they leave: The impact of stereotype threat on the attrition of women and minorities from science, math and
engineering majors. Social Psychology of Education, 15(4), 427-448.

About Engendering Engineering Success (EES)

EES is a joint research project between the University of Alberta, the University of British Columbia, and the University of Guelph. We aim to identify
which organizational practices best predict an inclusive and supportive workplace culture that maximizes organizational commitment and productivity
for both men and women.

Copyright © EES 2016
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Implicit stereotypes -c automatic and
involuntary associations that people make
between a social group (1.e. "boys"’) and an activity
(i.e. "science’ or ‘math”).!

By age six, North American children
have implicit stereotypes associating

. o© math more strongly with boys than girls.”
This has been replicated in other
A countries.®#®

° o©

Effect on Math Self-Concept

Math self-concept is the ¢ /hich children

identify with math (c.g. me

's math achievement® and
interest.’

The more girls associate math with boys, the weaker

rtant to combat these stereotypes in order to
) a strong math self-concept.

po

Effect on Math Performance

Girls perform worse on math assessments
when they are reminded of gender
stereotypes by colouring a picture of:

A girl incorrectly
o solving a math
problem instead of

NP a picture of a boy
@ &S — o

orrectly solving the
Or even when

same problem.”
reminded of their

gender by colouring *
T

a girl instead of a
landscape®
These studies show that it is imperative
to break this negative cycle of stereotypes
undermining girls’ math performance.

Implications

It Is important to change these stereotypes as
early in development as possible to help prevent
girls from underperforming in and disidentifying
with math in early elementary school.

Early math abilities form the foundation for later
math skills and interest. To encourage more girls
to enter math-related fields |ike engineering or
computer science, caregivers and educators
need to ensure they start their math careers on an
equal footing to boys.

What Can Parents & Guardians Do About These Stereotypes?

Expose
children to
role models

-

o

Learn more about implicit gender stereotypes, what you can do to combat them, and the research in our white

paper series on our website: http://successinstem.ca/

Avoid
gendered
language

P

Copyright © ESS 2018
For more information, visit:
http:/successinstem.ca
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About Project CLIMB ©

How can we best teach young children that girls as well as boys can be good at math and science? Project
CLIMB (Changing early learning of implicit math biases) tests programs that counteract early learning of implicit
gender bias. Grades 2-7 are an important period for acquiring foundational math and science skills. Exposing
kids to positive role models can change these biases and boost girls’ math performance, without adversely
affecting boys. Project CLIMB will test the impact of long-term contact with positive role models on girls’ STEM
engagement. Working with community partners, we will identify several interventions that are effective in
changing gender bias and susceptibility to stereotype threat among boys and girls aged 7-12.

Learn more at: http://successinstem.ca/projects/climb

..........................................................................................

About Engendering Success in STEM (ESS)

Engendering Success in STEM (ESS) is a research partnership focused on evidence-based solutions. The shared
goal of our research is to foster women's inclusion and success in STEM (Science, Technology, Engineering, and
Math). We bring together social scientists, STEM experts, and stakeholders in STEM industry and education to
use an evidence-based approach to break down the biases girls and women face on their pathway to success.
Funded by the Social Sciences and Humanities Research Council.

Copyright © ESS 2018 UBC| THE UNIVERSITY UNIVERSITY OF UNIVERSITY OF
For more information, visit: W OF BRITISH COLUMBIA WATERLOO
TORONTO SIMON FRASER
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Stereotype Threat\

refers to the concern with being viewed
through the lens of a stereotype.’

Stereotyped threat is caused by cues in the
situation that remind people of negative
stereotypes.'®

Anxiety over confirming these stereotypes
can impair an individual’s ability to perform
up to their full potential.2

Research has shown that stereotype

threat negatively impacts: women'’s math
performance? (compared to men’s), White
men’s math performance* (compared to
Asian men), men’s social sensitivity® and
spatial abilities® (compared to women’s),
White athletic performance’ (compared to
Black), and Black students’verbal problem-
solving abilities' (compared to White

Qudents’). J

Stereotype threat may be a significant
factor in undermining women’s success
and persistence in engineering.”This has
important implications for STEM fields. A
simple reminder of one’s race or gender is
enough to elicit stereotype threat.™

STEM fields should consider ways to create
identity safe environments to help people
overcome stereotype threat.

By actively raising awareness about
stereotype threat, providing role models,
and encouraging self-affirmation
exercises, individuals’ performances are more

likely to match their potential. J

\_

a place of mind

BC and Yukon Region

23 W Westcoast Women in Engineering,
EST Science & Technology

Self-Awareness Increases

& Triggers

S Stereotype
= Threat

L

Physiological Stress Increases

Environment
Triggers
Don't...

... define people
by their gender,

You must
be athletic!
[ ) [ ]
... or their group,
.. or stereotype

on performance
expectations

Stereotype Threat

“Threat in the air™

Integrated process model of stereotype threat
(adapted from Schmader, Johns, & Forbes, 2008)"

How are others
seeing me?

—)

Reduces
Suppress

Increases Negative Emotions & Working
4_Thoughts _>Th0ughts _’Memory ->

Capacity

Increases Negative
Emotions

€

This process does not
have to be conscious’

Impact on Coping Strategies &
STEM Alleviating the Threat

Reduced: . Role Models

Show that others have

Performance®
struggled and succeeded *%°

of women & minority
students on the SAT,
by 50 points'™

N\
‘
Job Engagement

& Organizational
Commitment

Self-Affirmation

Write about your core values?'

My Values Reframing the Situation

(reate identity safe contexts
e.g. gender-fair tests®

Learning about Stereotype Threat

Performance improves when
stereotype threat is explained 4
before a test™ "

inacademia" &in
the engineering
industry™

Attribute the anxiety to the
stereotype, not the self

THE UNIVERSITY OF BRITISH COLUMBIA
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17. Johns, M.J., Inzlicht, M., & Schmader, T. (2008). Stereotype threat and executive resource depletion: Examining the influence of emotion requlation. Journal of Experimental Psychology: General, 137,
691-705.
18. Nguyen, H.-H. D., & Ryan, A. M. (2008). Does stereotype threat affect test performance of minorities and women? A meta-analysis of experimental evidence. Journal of Applied Psychology, 93,
1314-1334.
19. Schmader, T. (2010). Stereotype threat deconstructed. Current Directions in Psychological Science, 19, 14-18.
20. Dasgupta, N., & Asgari, S. (2004). Seeing is believing: Exposure to counterstereotypic women leaders and its effect on automatic gender stereotyping. Journal of Experimental Social Psychology, 40,
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Recommended Readings
1. http://www.reducingstereotypethreat.org/
2. Dr.Toni Schmader’s website: http://schmader.psych.ubc.ca/research.html

About WWEST

Westcoast Women in Engineering, Science & Technology (WWEST) is the operating name for the NSERC Chair for Women in Science and Engineering (CWSE), BC and Yukon Region. Qur mission
is to advance engineering and science as welcoming careers that serve our world through holistic understanding and creative, appropriate and sustainable solutions. WWEST works locally and,
in conjunction with the other CWSE Chairs, nationally on policy, research, advocacy, facilitation, and pilot programs that support women in science and engineering.

About the Chairholder

The Chair is held by Dr. Elizabeth Croft, PEng., FEC, FASME. Dr. Croft is the Associate Dean, Education and Professional Development in the Faculty of Applied Science, and a Professor of Mechani-
cal Engineering at the University of British Columbia. She is also the Director of the Collaborative Advanced Robotics and Intelligent Systems (CARIS) Laboratory. Her research investigates how
robotic systems can behave, and be perceived to behave, in a safe, predictable, and helpful manner. She is the lead investigator of “Engendering Engineering Success,”a 3-year interdisciplinary
research project that aims to take an evidence-based approach to increasing the retention of women in engineering by understanding and changing aspects of workplace culture that place

women at a disadvantage.

Thank you to our sponsors

Lead Sponsors: UBC Faculty of Applied Science, BC Hydro, Dr. Ken Spencer, WorleyParsons Canada Ltd., Teck Resources Limited, Stantec Consulting, and Henry F. Man.

Contributing Sponsors: Ms. Catherine Roome, Mr. Stanley Cowdell, Division for the Advancement of Women in Engineering and Geoscience, Nemetz (S/A) & Associates Ltd., and Glotman
Simpson Consulting Engineers.

Copyright © WWEST 2014
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Unconscious Bias

NSERC Chairs for Women in Science and Engineering
CRSNG Chaires pour les femmes en sciences et en génie

Unconscious bias refers to the
assumptions and conclusions we jump
to without thinking."

An example might be assuming that
an older person walking with a child

is their grandparent. These biases do
not indicate hostility towards certain
groups; they reflect how the individual
has been socialized.

Several studies demonstrate the
impact unconscious hias can have on
the hiring process, particularly for

women. )

To be seen as equally “competent” by
reviewers, female researchers need to publish:

idesi 20 more
articles in

élfigrl’f; or specialist
journals
sl J

\"—T
than male applicants when applying for a
medical fellowship.’

“We would have to see her job talk”

“I would need to see
evidence that she had

gotten these grants and
))) publications on her own”

US science professors were asked to
evaluate a CV for a lab manager: *

$30,238.10
$26,507.94

g ¢
The male candidate was

offered a higher salary...

Q

... more mentorship

Try the Implicit
Bias test:
https://implicit.
harvard.edu/

Y

AN -

Psychology professors reviewing — —_
identical CVs were 4x more likely e .

These biases may not be intentional,

but theirimpact is severe. The

effects of unconscious bias will not be
overcome by maintaining our

current efforts to recruit and retain
more women.2

To reduce unconscious bias in hiring,
committees and individuals need to
be educated about its existence and
effects in academia and industry.

Online tools such as the Harvard
Implicit Association Test can help
identify an individual’s unconscious
biases. Sharing research and becoming
aware of your organisation’s hiring
tendencies can also help reduce
unconscious discrimination.

a place of mind

Engendering Success in STEM

to write cautionary comments
for female applicants.’

Reference letters for female medical faculty
were shorter, more vague, and placed less
emphasis on research than those for males.®

Percentage of letters that contained the phrase:

“compassionate”
oretsweit [ —
patients/staff”

“accomplishment”
and “achievement”

“successful”

The average letter length for women was 227
words, compared to 253 words for men.®

THE UNIVERSITY OF BRITISH COLUMBIA

... and was rated more “competent”
and “hireable.”

J ¥
v v

The catch? Other than the names at

the top, the CVs were identical.’
1 ] 1 ]

Women are 50%
more likely to
advanceinan
orchestra audition if
they can’t be seen.
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http://www.centralexchange.org/Repository/5/Document/NX%20Exchange%20Unconscious%20Bias%2009%2025%2012%20v4.pdf

2. Moss-Racusin, C. et al. (2012). Science faculty’s subtle gender biases favor male students. Proceedings of the National Academy of Sciences of the United States
of America, 109(41), 16474-16479.

3. Goldin, C. & Rouse, C. (2000). Orchestrating impartiality: The impact of “blind” auditions on female musicians. The American Economic Review, 90(4), 715-
741.
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Recommended Readings

1. Coorice, A. (2009). Unconscious bias in faculty and leadership recruitment: A literature review. Association of American Medical Colleges Analysis in Brief, 9(2).

2. Harvard Implicit Association Test: https://implicit.harvard.edu/

3. Bertrand, M. & Mullainathan, S. (2003). Are Emily and Greg more employable than Lakisha and Jamal? A field experiment on labor market discrimination.
The American Economic Review, 94(4), 991-1013.

4. Fine, E. & Handelsman, J. (2006). Reviewing applicants: Research on bias and assumptions. Women in Science & Engineering Leadership Institute (WISELI)
University of Wisconsin-Madison. Retrieved from: http://wiseli.engr.wisc.edu/docs/BiasBrochure_3rdEd.pdf
More resources can be found at: http://wiseli.engr.wisc.edu/

About WWEST

Westcoast Women in Engineering, Science & Technology (WWEST) is the operating name for the NSERC Chair for Women in Science and Engineering (CWSE), BCand
Yukon Region. Our mission is to advance engineering and science as welcoming careers that serve our world through holistic understanding and creative, appropriate
and sustainable solutions. WWEST works locally and, in conjunction with the other CWSE Chairs, nationally on policy, research, advocacy, facilitation, and pilot
programs that support women in science and engineering.

About the Chairholder

The Chair is held by Dr. Elizabeth Croft, PEng., FEC, FASME. Dr. Croft is the Associate Dean, Education and Professional Development in the Faculty of Applied Science,
and a Professor of Mechanical Engineering at the University of British Columbia. She is also the Director of the Collaborative Advanced Robotics and Intelligent
Systems (CARIS) Laboratory. Her research investigates how robotic systems can behave, and be perceived to behave, in a safe, predictable, and helpful manner. She is
the lead investigator of “Engendering Engineering Success,” a 3-year interdisciplinary research project that aims to take an evidence-based approach to increasing the
retention of women in engineering by understanding and changing aspects of workplace culture that place women at a disadvantage.

Thank you to our sponsors

Lead Sponsors: UBC Faculty of Applied Science, BC Hydro, Dr. Ken Spencer, WorleyParsons Canada Ltd., Teck Resources Limited, Stantec Consulting, and Henry F. Man.
Contributing Sponsors: Ms. Catherine Roome, Mr. Stanley Cowdell, Division for the Advancement of Women in Engineering and Geoscience, Nemetz (S/A) &
Associates Ltd., and Glotman Simpson Consulting Engineers.

Supporters: Karen Savage, PEng and Golder Associates Ltd.

Copyright © WWEST 2013
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Does Implicit Bias

Affect Hiring in Science?

The under-representation of women in
science, technology, engineering, and
math (STEM) is well documented."??

There is a debate about
whether implicit bias 1
plays a role in hiring.

Implicit Bias

occurs when stereotypes
that are automatically activated

bias outcomes.>®

A common automatic association is
between science and men.”® It can be
linked to differences in performance’
and participation' rates in STEM.

Can it bias decision-making in
real-world hiring contexts?

These associations sometimes

bias decisions, and sometimes do not.™
Because of this, they are especially
important to examine in decision-makers."

Explicit Beliefs About Bias

People sometimes feel justified in letting their
implicit stereotypes bias their decisions."’

If they believe bias isn't a problem, they might
not suppress their implicit stereotypes.

Implicit stereotypes can be justified
by a person’s explicit beliefs,'>'3
which can help us:

control the
effect or
of implicit bias
on behavior

increase their impact
if a person believes their
actions are rational
or objective.™

—>®eO-

ENGENDERINGSUCCESSINSTEM

Hiring Committee Study

Do implicit stereotypes and explicit beliefs predict hiring
outcomes for women in a real world STEM context?

39 committees hiring elite research positions were
tested over 2 years for their implicit stereotypes,
explicit beliefs, and selection outcomes.™

This study measured the committee average
of the following biases:

Implicit stereotypes:
science=male association

Explicit beliefs about biases:
do women face external
barriers to their success

(e.g. discrimination)?

Explicit awareness that women

face barriers to success A A A
L
Implicit \ Biased hiring
stereotypes decisions

Group norms may affect how much stereotypes
are acknowledged, set aside, or justified.

Half of the committees did not
believe gender bias is a problem.™

Habit-Breaking Interventions®

Q@

make decision- provide effective understand the
makers aware of  strategies for reducing  consequences of
implicit biases  impact of implicit biases implicit biases

To have a greater effect, education strategies should be
paired with strong accountability measures.

Learn more about implicit bias, what you can do to combat it, and our research in our white paper series o

on our website: successinstem.ca

Copyright © ESS 2020 UBC| THE UNIVERSITY
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About Project RISE @

How can we educate adults about implicit bias in a way that fosters mutual respect and creates a more
inclusive culture in the workplace? Project RISE (Realizing Identity-Safe Environments) will harness our
understanding of implicit bias, intergroup contact, and social identity threat to create a more “identity safe”
workplace culture. Interventions designed to create identity-safe contexts have been shown to narrow the
gender gap in academic performance. Project RISE aims to create positive cultural change for women and
men in science and engineering by: (1) educating participants about implicit bias, (2) fostering supportive
and respectful interactions between men and women in the organization, and (3) providing them with a
clear understanding for how to combat bias. Learn more at: successinstem.ca/projects/rise/

...........................................................................................

About Engendering Success in STEM (ESS)

Engendering Success in STEM (ESS) is a research partnership focused on evidence-based solutions to
foster positive working environments for people in STEM (Science, Technology, Engineering, and Math).
We bring together social scientists, STEM experts, and stakeholders in STEM industry and education to
use an evidence-based approach to break down barriers people face on their pathway to success.
Canada’s Social Sciences and Humanities Research Council reviewed and funded this project.
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I
Fostering Fit and Inclusion in
STEM Education

Given the pervasiveness of implicit gender stereotypes, it's important to understand how the
tendency to associate STEM more with men than women creates STEM environments that exclude
girls and women. This collection of papers delves into the challenges and solutions for enhancing
inclusivity and identity fit in STEM education. In “Gender Inclusion and Fit in STEM,’ Project RISE
research reveals that women's underrepresentation in STEM can be traced to their perceived lack
of fit, inclusion, and belonging. ‘Designing Gender Inclusive STEM Classrooms’ harnesses this
information to provide practical advice that educators can use to create more inclusive classrooms.
‘Role Models in STEM’ underscores the importance applying narratives about positive role models
from diverse backgrounds to inspire and reshape preconceived notions. Two white papers then
describe how ESS Project PRISM has tested proactive role model interventions in summer science
camps to ‘Reduce Boys’ Gender Bias and Improve Girls’ Anticipated Fit in STEM.’ Finally, a white
paper on ‘Intersectionality in STEM’ describes how women of colour often experience unique biases
and challenges that further impair their ability to succeed. Ultimately, this set of papers champions
the need to make STEM educational environments more inclusive not only for women, but also for

members of other underrepresented groups.

Fostering Fit and Inclusion in STEM Education 19
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Gender Inclusion & Fit

in STEM

Why do gender disparities persist?>* in STEM despite women's* increased involvement & interest?

*Gender identities go beyond the binary that most research protrays; women with marginalized identities also face barriers that are similar but distinct

Root causes of STEM attrition

Many women might self-select out of STEM People’s perceptions (self & others)&'@

because the environment does not fit! Stereotypes =
Expressing one's true self (state authenticity') is a key e Preferences (activities & values) ‘
motivator to attract, engage & retain people in a field, =
as people tend to prioritize careers that are a good fit® Pursuits (of different careers) ﬁ&\

Gender stereotypes can erode women's ability to feel

>~ ] Alone these can be seen as women’s individual choices,
a sense fit & belonging in a setting

but aggregated systemic issues arise

SAFE Model & Person-Environment Fit*

'
R

')

] State , Women's & girls’ interest & advancement
4 = ™ Authenticity isasignal of one's in STEM is often a function of their ability
O-' b a Fit to the to feel a sense of fit in STEM environment

Environment

/—\ Environmental characteristics

Do cues in the environment signal...

Culturally
prevalent A oo
gender g@ § 25 & 40
stereolypes  gelf-concept fit? Goal fit? Social fit?
_ A o e,
Masculine Encouraging Cross-gender d‘ﬂ
defaults® vs. dominance vs. identity threat vs. .
gender neutral collaboration respect/acceptance STEM pursuit
& engagement
. Do /choosg,
Person State authenticity (am | able to express myself? persist, & thrive
characteristics Y ( P yself?) in STEM?
Do | have the ability,
self-confidence & interest?
This model can explain why people opt out of some settings to self-segregate ® o0 0
into others, even without sign of clear bias or discrimination a0 A0 a0 a0
How environments signal fit in STEM
Self-concept fit Goal fit Social fit

Can | express & be my authentic self here? Does this fit my career goals? My values?'

Frame work in terms of collaboration,
instead of working on things & projects®

Check institutional policies on how
work is structured & rewarded; these
may appeal more to men than women

De-emphasize the focus on brilliance®®
in STEM fields, & decrease the presence
of masculine default®in policies’,
interactions, & communication to
combat gender stereotypes’®

What does it feel like to work here?

Encourage interactions that are
supportive & inclusive of women &
people with marginalized identities "

Demonstrate discussions where all
are heard equally & not interrupted™

Overall, STEM environments can be a bad fit for women; women are not a bad fit for STEM environments.

Dismantling systemic barriers needs a multifaceted, intersectional approach to change organizational & educational cultures.
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About Project RISE

How can we educate adults about implicit bias in a way that fosters mutual respect and creates a more inclusive culture in the workplace?
Project RISE (Realizing Identity-Safe Environments) will harness our understanding of implicit bias, intergroup contact, and social identity
threat to create a more “identity safe” workplace culture. Interventions designed to create identity-safe contexts have been shown to narrow the
gender gap in academic performance. Project RISE aims to create positive cultural change for women and men in science and engineering by:
(1) educating participants about implicit bias, (2) fostering supportive and respectful interactions between men and women in the organization,
and (3) providing them with a clear understanding for how to combat bias. Learn more at: successinstem.ca/projects/rise
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About Engendering Success in STEM (ESS)

Engendering Success in STEM (ESS) is a research partnership focused on evidence-based solutions to foster positive working environments
for people in STEM (Science, Technology, Engineering, and Math). We bring together social scientists, STEM experts, and stakeholders in
STEM industry and education to use an evidence-based approach to break down barriers people face on their pathway to success. Canada’s
Social Sciences and Humanities Research Council reviewed and funded this project.
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Some girls never consider STEM as a potential career. Here are

) ) Include Women's Stories &
some ways to make your STEM class more gender-inclusive.

Histories in Curriculum®?
Kids still associate science

Use Inclusive Language*3 e Spe aetines 1o more with men than women.”
Using gen‘deredulaqguage = g & Hars ent’ Ensure teaching & coursework
or defaulting to "he” when Develop co policies & include & integrate examples of
referring to an unknown person guidelines together. Agree o women & girls, beyond one-offs
can make girls and non-binary onsequences for violations & like International Women'’s Day.
students feel excluded. are everyone. B g ca Women of colour are particularly
pa de ental hea underrepresented.
Okay, Gy -
What is In our Women
classroom _
Instead, try: ‘ A AN o &Q
) 0 A~ .
- students SCIENCE? AN Science
’ ]Egamd Include gender-inclusive
riends Force - lerati imagery, media & decorations
. folks orce = mass x acceleration in your classroom!sss

° everyone

- yall Expand Your Definition
Neutral of Science79-13

pronouns: Science is stereotyped as nerdy &

« they/them disconnected from the real world.

. one Girls choose not to pursue science
because they do not see it connected
to the goals they care about.'%®
Use activities & assignments that

De-emphasize Innate STEM Abilities® 415 demonstrate how science & math are

STEM is not “effortless” for all students. Praise everyone for integral to everyday life.
hard work & effort; emphasize mastery goals (building skills) .
over performance (performing well). Children are more likely e“aNQ\e'

to label boys as “really, really smart” than girls.™ Fof Clean water
is water

infrastructure

Expand Academic Evaluation Methods®% Baking &

Multiple choice tends to favor boys’ performance. Make sure cooking are
your coursework includes open-ended assignments that chemistry
allow girls to demonstrate understanding.

Small changes can make a difference over the long term. Learn more about
successinstem.ca gender-based stereotypes and implicit bias, what you can do to combat it, and °
our research in our white paper series on our website.
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About Project PRISM

How can we make STEM a more attractive and meaningful option for adolescent girls and boys alike? Project PRISM (Promoting Rising
Inclusion and STEM Motivation) will establish best practices for boosting girls’ belonging in STEM, while bolstering boys' respect for girls’
abilities. To combat obstacles girls may face in pursuing a STEM career, Project PRISM will test interventions that: (1) change boys' beliefs
about girls via implicit bias training and presenting real evidence that test scores underestimate girls’ abilities, (2) expose girls to successful
role models who share their values and preferences, and (3) encourage girls to identify with STEM by recognizing that a STEM career can help
them accomplish some of their most cherished goals.
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About Engendering Success in STEM (ESS)

Engendering Success in STEM (ESS) is a research partnership focused on evidence-based solutions to foster positive working environments
for people in STEM (Science, Technology, Engineering, and Math). We bring together social scientists, STEM experts, and stakeholders in
STEM industry and education to use an evidence-based approach to break down barriers people face on their pathway to success. Canada’s
Social Sciences and Humanities Research Council reviewed and funded this project.
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Role Models in STEM

Why role models?

Exposing students to role models Benefits include increasing:

is a popular intervention to - Students’ academic & social - Students’ personal identification
support recruitment & retention of sense of belonging®® with STEM (benefits
underrepresented groups in STEM'? + STEM students’ academic academic performance’)

self-efficacy*°8°
For positive effects, highlight role models™s:

Competence & success
Role models highlight career options in N Note: role models should recognize challenges

STEM & when described as competent Q 1@ including feelings of not belonging®*to

(not exceptional) can increase validate students’ experiences
student motivation & performance'

ﬂ \IIG

21N

Meaningful similarities with students & o
Connect with students by sharing hobbies & Hearing how role models defy r1
values e.g., spending time with others,#%2% & stereotypes''?'?’ can lead to higher ‘

persisting through failures & challenges®%252834 self-efficacy (e.g., “if she can do it, | can to0™)

Attainable paths & success o7’
Emphasize hard work over brilliance®??¢ — brilliance is seen as unachievable A3
If role models’ success is seen as exceptional, they use inaccessible language'®, or are ‘
seen as too stereotypic®'¢, it can backfire®?* & dissuade students & their interest in STEM

Prioritize underrepresented groupss
P 9 P Black & Latina women tend to identify

Underrepresented groups have a lack of role models® in STEM more with a role model who shares a

Underrepresented role models can have positive effects on all CLEH e E?Eh%rrou?d UEIICIE(ORE
same gender,”8414303637 however this is not

students, & reduce students’ stereotypes®’ 5
always the case™

Role models from majority groups*”* can highlight Note: avoid additional labour f
stereotypes of STEM fields that make them unwelcoming'®? ur?éee'r :'e""r'eszme'é'g'}aEMa r%ufresgironals
This can be overcome if the role model can build other by usingpvideos or readirE)g materials:
connections (e.g., contradicting STEM stereotypes®®) they are just as effective’>? :

How to bring in role models
Role models can include:

Peers Exposures do not have to be in person or long to have an effect®?
Project-based®] STEM camps®

Instructors

Can increase sense of o Speakers & Video®

belonging, motivation, Gender can matte m (
&mer?to?ship which  especially in male- X panels®® . Calls or Iearnlpg &after-sczhool
canlead dominated = Can be done virtually!'§ viewing | experiences programs

°

)

n

fields*1™13 .
o strtqnggr Industry Reading excerpts | Industry In-person | Museum
retention mentors or biographies® visits events visits®®
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While there is no noticeable difference in the effects of a role model intervention based on student age'®,
there are some age-related aspects to consider when planning a role model experience or intervention.

Considerations for school-age (K-12)

Choose role models carefully

Perceiving similarities to a role
model is important for this age';
students can be put off if they
are frightened or intimidated by
the role model*#, or find them
too stereotypic'®'74041

Influerices on stidents’
interest in STEM:
Family® Peers® Teachers®

Classroom
environment?

STEM professionals should
talk about their work in age-
appropriate & interesting ways?

Build connection through activities

Elementary student interventions with role models
often focus on activities that are'®:

Communally- Focused on real- About
oriented* W world situations** { helping people*?

Consider projects that continue over several weeks* to
build personal connections with role models'"

[
QO E Y0
.@‘.
& =Y

" "

& &N

Sixth grade students completed a difficult math test

Reflect on intended audience
High school internship programs tend to attract students
who already have a high level of STEM interest*

Consider interventions that target all students. Role models
can have the biggest effect on high achieving students?
After school programs, camps*’, hands-on activities in
school®“ can have a wider reach

increased

Considerations for post-secondary

Post secondary students & recent graduates can face
subtle gender bias in hiring & promotion, evaluation of
their scientific work, & non inclusive STEM climates?

Effect of instructor gender on
undergraduate calculus students*
With a woman professor,
- All students, regardless of gender, participated more & asked
more questions than when taught by a man*
+ Women's association with & liking of math increased

Underrepresented students in post-secondary benefit from™:

Peer networking J| Academic § Mentorship Peer study &
events? programs? § support groups’#

Mentors trained in
cultural responsiveness?'?

Hardworking role model
+ Girls & boys scored equally well - Boys outperformed girls
+ Boys' &girls’ math self-efficacy - Students did not identify

after reading about one of two role models:?®

Gifted role model

as much with them

Attributing hard work to role models’
success can increase their effect?®

Role models can have positive effects on
young women's success in STEM020.22

at all ages, especially when interventions
are intentionally facilitated*>” with a
structured program

A

Before a role model session

Ask students to reflect'® on their
similarities to the role model(s)™ 6 :

Reflection can shift students’
perceived stereotypes?*’ "
E.g., thinking about their:

“best” or
“future self”

“current instead
academic self”  of

can make a role model’s success seem
more attainable®*#/

Role models are most effective when students feel connected to them.*&'* For the greatest effect for all students,
combine a variety of interventions’?® to improve recruitment & retention of underrepresented groups in STEM.
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About Engendering Success in STEM (ESS)

Engendering Success in STEM (ESS) is a research partnership focused on evidence-based solutions to foster positive working environments for people in STEM (Science,
Technology, Engineering, and Math). We bring together social scientists, STEM experts, and stakeholders in STEM industry and education to use an evidence-based approach
to break down barriers people face on their pathway to success. Canada’s Social Sciences and Humanities Research Council reviewed and funded this project.
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Reducing Boys’ Gender Bias & —@—®-.—@—’

Improving Girls’ Anticipated Fitin STEM  enceNDERING SUCCESSINSTEM

How can we encourage girls to consider STEM as viable career paths? We research middle school students.

Theories & Data Behind Our Research?

Women have lower B Stereotyping in
STEM identity fit STEM climate

What affects identity fit? Women's fit in STEM

The SAFE Modelz is underestimated Stereotypes
by women & mens57

Extent to which self concepts

environment align with perceptions of the

environment; includes values?®,
self-concept?, & social* fit. In STEM fields, women have:

« lower participation Connections to female

Children as young as 6
associate math = boy
implicitly & explicitly®

. Concepts that are women earn 35% of STEM colleagues are
Feelings of hentreelimore trle STEM degrees seen as low value®™®
fluency desirable, achievable.? * lower completion

60% of female vs. 80% of male Girls may fear being

engineering students graduate [RCEELDAELIEIEE el
boys in STEM & girls

_ : _ * lower compensation 3
State Variable socio-emotional a 7% gender wage gap outside of STEM*

authenticity experience (vs. stable persists, even with

trait authenticity). demographic controls'

. All of these affect Our core objective is to design interventions that directly
I ICERE L OLAN 5 person's career increase girls’ identity fit & interest in STEM, & improve
CUIELENE RO UE engagement to exit. the climate by reducing boys’ stereotyping.

Our Interventions & Results®
We studied several middle school science camps (1200+ participants) over 3 summers.

For Girls For Boys
Baseline: boys' interest & current/future fitin STEM > than girls Baseline: boys stereotype girls as having lower STEM abilities
Female STEM role model shared stories of: Near peer male STEM role model shared stories of:

‘ 3 | work hard # Stereotypes
.- . | have friends in to make my can make it hard
i famil roud/ to see others’ true
- - Jass &in Art yP m abilities

] ) Value affirmation Persuasive message'®
Communal Selﬁexpressmn Inclusion by STEM (stalls potential backlash & anecdote from a
values in STEM boys & non-STEM girls or defensiveness)™ persuasive source's

Result: improved girls’ identity fit & interest in STEM Result: boosted boys’ belief in girls’ STEM competence

Next steps: distributing intervention for boys to more settings; reiterating & refining girls” intervention.
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About Project PRISM

How can we make STEM a more attractive and meaningful option for adolescent girls and boys alike? Project PRISM (Promoting Rising
Inclusion and STEM Moativation) investigates best practices for boosting girls’ belonging in STEM, while bolstering boys' respect for girls’
abilities. To combat obstacles girls may face in pursuing a STEM career, Project PRISM tests interventions that: (1) change boys' beliefs
about girls via implicit bias training and presenting real evidence that test scores underestimate girls’ abilities, (2) expose girls to successful
role models who share their values and preferences, and (3) encourage girls to identify with STEM by recognizing that a STEM career can
help them accomplish some of their most cherished goals.

...........................................................................................

About Engendering Success in STEM (ESS)

Engendering Success in STEM (ESS) is a research partnership focused on evidence-based solutions to foster positive working environments
for people in STEM (Science, Technology, Engineering, and Math). We bring together social scientists, STEM experts, and stakeholders in STEM
industry and education to use an evidence-based approach to break down barriers people face on their pathway to success. Canada’s Social
Sciences and Humanities Research Council reviewed and funded this project.
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Reducing Boys’ Stereotyping

of Girls’ STEM Ability

Our research team designed & tested an intervention’ aimed at reducing gender stereotyping in STEM
environments?#, improving the climate before girls decide whether to take STEM courses in high school®

. 1-.0 Girls & women face a “chilly climate” in  Boys have stronger associations between
N p STEM partially because of boys’ &men's  STEM success & men than women’ ", 667 boys*
1 NS gender stereotypes® that emerge early & despite girls' STEM abilities typically ages 9-15
A\ strengthen through early adolescence’?® aligning with (or exceeding) boys''>° ges9
3 STEM camp
locations
2017-2019

Intervention goal: provide evidence to boys* in late childhood to early adolescence that girls’ STEM
abilities are stronger than they appear'®. A multi-step model counteracted boys' potential defensiveness'’'®:

Facilitatin Personalizing the message

open-mindedness

Boys reflected on a self-affirming value
to reduce psychological threats'”?

Initial data collection

Used surveys to learn each
boy's perceptions & top values

Monday:
Intake survey
Control
group Survey
« Value ranking
Intervention ' D)
group )

Latent ability & perception:

Participants were invited to complete surveys & have a paired conversation with a role model

Role model described a woman peer in STEM whose abilities he had
initially underestimated”, then asked boys to consider if they had similarly
underestimated the STEM abilities of a girl in their peer group

Additional data
collection

*as self-reported
by participants

Credible evidence from a manin a
position of authority (role model)
Presented strong, credible?*?' evidence that girls’ & women's
true STEM ability is underestimated & underappreciated'’

Midweek:
Semi-structured one-on-one conversation

Friday:
Exit survey

Meant to mirror typical discussion
(e.g. favourite ca?r?p activity) @ & Survey
M « Perceptions of
STEM abilities
of girls & boys

Role model discussed a
STEM mentor & her latent

1
Role model shared
a story of why he

Boys learned about
latent ability &

chose a STEM major,
framed to connect
to each boy's
top-rated value

stereotypes, &
how they can bias
perception

Explained to boys using analogy of

a runner wearing ankle weights that
masked his true potential speed

Results
The intervention group: o Effect was stronger for younger boys
‘ o ~, thanadolescents —
A :}r- O @ © |ate childhood

Had more positive
perceptions of
girls" STEM ability

v '@ may be optimal
)
vm for bias reduction
interventions?%%

Displayed less
in-group bias

abilities; boys asked to
described a time they
underestimated a girl in their
peer group’s STEM abilities

Next steps

Future interventions should test the
longevity of these effects, if repetition
is needed, & which components of the
multi-stage intervention are essential.
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About Project PRISM

How can we make STEM a more attractive and meaningful option for adolescent girls and boys alike? Project PRISM (Promoting Rising Inclusion and STEM
Motivation) investigates best practices for boosting girls’ belonging in STEM, while bolstering boys’ respect for girls’ abilities. To combat obstacles girls
may face in pursuing a STEM career, Project PRISM tests interventions that: (1) change boys' beliefs about girls via implicit bias training and presenting real
evidence that test scores underestimate girls’ abilities, (2) expose girls to successful role models who share their values and preferences, and (3) encourage
girls to identify with STEM by recognizing that a STEM career can help them accomplish some of their most cherished goals.

About Engendering Success in STEM (ESS)
Engendering Success in STEM (ESS) is a research partnership focused on evidence-based solutions to foster positive working environments for people in
STEM (Science, Technology, Engineering, and Math). We bring together social scientists, STEM experts, and stakeholders in STEM industry and education
to use an evidence-based approach to break down barriers people face on their pathway to success. Canada’s Social Sciences and Humanities Research
Council reviewed and funded this project.
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|rl'llel"se(:ticI‘Ial.ity1 For example it is often cited that women make

less money than men. Looking closer, the data
tells a more nuanced story: White women earn
more than Black men, and Black men earn more
than Latinx and Black women.'°

Social group identities :
oy inelude Why does this matter?
& To foster inclusive work and academic
G@%,YQQ L \,bg% environments, we need to understand how
Se act N people experience these settings differently,
Xuality . U and under what conditions.

Ability - Religion

Citizenship Laﬂguage(s) An intersectional analysis

can highlight areas that
need improvement, and
offer strategies to foster
spaces where all identities
can thrive."

Impact on Workplace Climates | ,
The following explores a few areas where this

Women of colour face a analysis is useful for STEM communities.
“double jeopardy”+58°

Prejudl ces J-\_/‘ —-\,\'\xe\\)d\oeg
Stereotypes Stereotypes .
Harassment \,\’\ / Parassment Workplace Climate Case Study
Against people Against women A study of 400+ astronomers & planetary
of colour scientists found women of colour
experienced the highest rates of:
They experience prejudice and discrimination
both as a woman and as a person of colour.*567 * Harassment §
+ Assault o
The impact of “double jeopardy” can multiply when a * Other negative .
person holds many marginalized identities (e.qg. class, workplace experiences.

sexuality, having a disability, religious practice, etc).®
Women of colour also felt unsafe in

Women of colour experience more harassment the workplace because of their:
than men and White women.® Harassment is e / \ o
linked to attrition both in workplaces and gender® (40%) 7 & ““race®(28%)

academic environments. N ,
This highlights that not all women in STEM

experience work climates in the same way.

.............................................................................................

Learn more about implicit bias, what you can do to combat it, and our research in our white paper series on
our website: http://successinstem.ca/
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Intersectionality

in STEM

Harmful Stereotypes & Behaviour Patterns

Prove-It-Again'2
To be seen as equally competent as co-workers

women need to provide more evidence of their past
work, study, and achievements than men.

Look for the
intersectional
analysis in
these sections

Black women report needing to
do this more than other women.?

Tug of War'?

Gender bias can increase conflict between women.

This can appear as:
Lack of support for women employees

from women coworkers and
o [}

administrative staff t\ ,7
women's qualifications/effectiveness

Making assumptions about other
Rivalry between women.

Latinas are more likely to report challenges in
receiving support from administrative staff.’?

While some may assume personalities are the
source of these conflicts, it is often a symptom
of gender bias in the workplace.™

The Maternal Wall'2

After having a child, women are assumed to be
not as competent or committed to their work.

[ ] a
’(',\>—

(Affects women of all backgroundsﬁz)

This can lead to an identity conflict where the
person juggles the expectations of both work
and family roles.™

The Tightrope'?

Women's behaviour is often judged in the
workplace. It can be perceived as overly:

feminine @  masculine
stereotyped as: }
likeable unlikeable
incompetent effective

cold

[Asian—American women report backlash for morej

“masculine” behaviours than other women.'?

Women balance the expectation of acting
“feminine” with the stereotype that effective
scientists have masculine characteristics.

This can lead to more expectations of
women doing more “feminine” work such as
administration and mentoring.'?

Barriers to Leadership

With the impact of “double jeopardy” and additional
discrimination, women of colour's leadership potential
can be significantly reduced.” ?°

Coping mechanisms for discrimination can
include detaching from the stressor, or
internalizing the blame for the reactions.' °

Neither of these support pursing
leadership opportunities.

32 Engendering Success in STEM

Black women are perceived more
negatively in leadership positions
than Black men and White women.'®

3838

They are also disproportionately
penalized for mistakes in their role.’



Beyond Race & Gender

Ageism is also active in the workplace. It is most
common among young and older individuals, and is
experienced more by women than men.'®

For example, women academics are scrutinized
and discriminated against based on their
appearance - a combination of ageism, and
‘lookism” (stereotypes based on what the
person wears and how they appear).’”

Class is also worth consideration;'® discussions
about “culture fit" can be subtly asking for
experiences only accessible to those with plenty of
disposable income.’ Race and class also interact
and impact workers' experiences of sexism?' and
their overall health.'®

Pathways to Persistence

With the many barriers facing students of colour
in STEM programs, there are ways to support their

persistence in the field. Strategies that support women

of colour include:™

S Having
Participating in i
undergraduate Having a "

research strong STEM el e
opportunities community

Engaging Joining STEM

student

in peer

discussions organizations

For women working in STEM organizations, the
following can support their persistence and combat
negative stereotypes and their effects:®

Social &
Mentoring przl;eps:g:?al En_1p|oyee
programs capiTs i affinity groups
of isolation

—-O@C—

ENGENDERINGSUCCESSINSTEM

Impact on
Equity Processes

A study of the Equal Employment Opportunity
Commission (EEQC) in the USA found that
plaintiffs who claim discrimination against
more than one aspect of their identity were
half as likely to succeed in their case,
compared to those who

allege discrimination against @ @ @
one group (e.g. gender).? A Al 4

EEOC data reveals that
intersecting identities can also
place groups at low or high risk for
experiencing harassment; for example
disability, gender, age, and race.?

Seeking Complexity

Using an intersectional lens is critical
to understanding the work needed

to create more inclusive and safe
workplaces for all people.

While researching and proposing
solutions to challenges like
unconscious bias and stereotype
threat, consider the impact of
each policy or action from multiple
perspectives - ask (and compensate)
people from a variety of groups for
their feedback.

Intersectionality is an analytical tool
that can help to uncover specific
challenges and areas for improvement,
revealing opportunities to strengthen
our practices and environments.

Fostering Fit and Inclusion in STEM Education
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About Engendering Success in STEM (ESS)

Engendering Success in STEM (ESS) is a research partnership focused on evidence-based solutions. The shared
goal of our research is to foster women's inclusion and success in STEM (Science, Technology, Engineering, and
Math). We bring together social scientists, STEM experts, and stakeholders in STEM industry and education to
use an evidence-based approach to break down the biases girls and women face on their pathway to success.
Funded by the Social Sciences and Humanities Research Council.
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Fostering Inclusive
Organizational Cultures

Fostering inclusive organizational cultures is crucial for driving innovation, collaboration, and
sustained growth. In ‘Behavioural Insights to Cultivate Diversity and Inclusion,’ ESS Project SINC
summarizes various ways business leaders can leverage behavioural insights to make structural
changes that will increase diversity, equity, inclusion, and belonging. This perspective frames
diversity as a crucial factor for unlocking the full potential of an organization. A ‘Business Case for
Gender Diversity’ gives leaders key data about how increasing gender diversity can yield benefits
for talent and innovation as well as for governance and the bottom line. Importantly, promoting
gender-inclusive policies and practices is not only good for business, it can also foster a more
inclusive workplace culture. In ‘Gender Inclusive Policies and Practices in Engineering,’ research
by ESS Project RISE reveals that women working in organizations with more gender inclusive policies
and practices experience a more favourable climate and reduced gender identity threat. Finally,
organizations often try to promote gender inclusion through diversity training, but work at the
Institute for Gender and the Economy (GATE) asks, ‘Does Diversity Training Work?’ Although such
training can be ineffective, it does not have to be. In ‘Anti-Bias Interventions: Why They (Need Not)
Fair,” ESS Project RISE research suggests that diversity and inclusion training can be effective if it
targets an organization’s key problem. Together, these papers create a comprehensive blueprint for

organizations aspiring to build and nurture genuinely inclusive cultures.
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Applying Behavioral Insights
to Cultivate Diversity & Inclusion ENGENDERING SUCCESS INSTEM

Managers are facing increased pressure & need to ensure diversity & inclusion (D&I)
in their companies. Traditional initiatives focus on changing individuals, not systems,?
& have found limited success®*. Below are some easy-to-implement behavioral approaches
& structural interventions to improve D&I in an organization.™®

Incorporate
accountability = |jga
& transparency gender-neutral

checks language
Endorsement of
D&l by leaders Incorporate
visual cues
Communicate
& gignal growth Show your
mindset about inclusive climate
performance . .
Behavioral Insights
tion 10 to Cultivate D&l
wake the OP 1 Anonymize applicants
negotiat® exp = when appropriate
\'\Cf"‘)&\O
2 o0 699%
-
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0., \ .S I . Practice structure
A N & &S 8 & consistency
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tlon - experience ‘
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« education
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to Cultivate Diversity & Inclusion ENGENDERING SUCCESS INSTEM

Use gender-neutral language Incorporate visual cues

Male-dominated fields tend to use more masculine Include pictures of diverse employees in
language in job ads (e.g., competitive, dominant)®, job ads®™®, but only if it is an accurate depiction
which can dissuade some applicants. of your workforce™

Neutral wording can attract more women & people If diversity is low, share future plans & milestones
in general’ for diversifying

JOB AD /

/] . A A
NPT W W Bl shon yourinclusive cimate

- Specify required qualifications as . Diversity statements can attract
e €Xperience o -
concretely & objectively as possible 4~ P o Diversity minority groups'™*, but need
+ Change default on job ads to « responsibilities statement speclgcs (i-e., numeric diversity
include part-time, job share, hybrid, - compensation goals'®) Create with care & data, & test

JUBWINIda B UoIdeIY

work from home or flexible working AN multiple versions
(& make sure those options are Make sure that the values espoused
actually available) in these statements are enacted

throughout your workplace culture

Practice structure & consistenc Anonymize applicants when appropriate

Use the same questions & order for all Hide identifying demographic information on
M applicants (reduces bias & better predicts job applications, unless needed for a specific hiring goal™
Q performance’®'’), & develop a scoring system /
(] & identify hiring criteria in advance®
= BN N | .
=. - skills |- skills 3| - skills
‘3 - experience - experience - experience
e | Interview Candidate Rubric : Ii’('j"i@‘tt,S : P;"ie‘ttf : l’(’i"i‘*‘tt_S
. « education « eaucation « eaucation
" Questions Score
SE 1. Tell me about [
() yourself z
9._ 2. Interestin & q A
o position Evaluate applications as sets
3 3 BehatY'°’a' Evaluate “horizontally” (question by question across
question all applicants) & where possible hire in groups®’;
4. Analysis PP P gl

comparing candidates together shifts focus to
performance-based evaluations?

Read more details about these approaches in the full chapter of in the book,
Behavioral Science in the Wild'.
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Applying Behavioral Insights

to Cultivate Diversity & Inclusion
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Rethink performance rating scales

TOKQ = 6/6

Review workers on scales out of 6*' or another number; /10 or /100

Performance are associated with perfection & brilliance?, & can lead to bias??

reviews Find alternatives to self-evaluations

Use 360 peer evaluation?? of a worker's specific behaviors

instead of self-evaluations? 2«2
Promotions
Make use of “opt-out” Encourage staff Make the option to

promotions

Automatically consider all
staff past a pre-determined
qualification for promotion
unless they opt-out; opt-in can

to apply
Experiment with explicitly
encouraging employees of

different identities to apply for

opportunities

result in a gender gap?’?

Ao

Fixed mindsets can reduce
collaboration, innovation & trust,*
& cause achievement gaps®,
communicate a growth mindset
through policies, norms,

& leadership messages

Without inclusive leadership,
changing policies does not benefit

underrepresented groups®; s
leaders need to actively @ m *
endorse & enact D&I & %

Create an environment where
everyone:

negotiate explicit

Frame negotiations as asking
(neutral language)” & have
clear information about what a
good final agreement includes
& what options are available

Include accountability &
transparency checks in decisions
like hiring & advancement %40

Treat D&l like any other initiative;

include milestones, progress
checks, & metrics

+ has a chance to speak at the table®2¢
- is valued for what they bring to

the team?’
+ is safe to make mistakes &

share perspectives®

:9IN}Nd uoneziuebio

Small changes can have big results, especially when focusing on systems.
Creating lasting D&I requires commitment, experimentation, & evaluation of interventions.
Start small, but think big, from rehauling systems to on-the-ground protocols.
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Interventions designed to create identity-safe contexts have been shown to narrow the gender gap in academic performance. Project RISE aims to create positive
cultural change for women & men in science and engineering by: (1) educating participants about implicit bias, (2) fostering supportive and respectful interactions
between men and women in the organization, and (3) providing them with a clear understanding for how to combat bias. Learn more: successinstem.ca/projects/rise

About Engendering Success in STEM (ESS)

Engendering Success in STEM (ESS) is a research partnership focused on evidence-based solutions to foster positive working environments for people in STEM (Science,
Technology, Engineering, and Math). We bring together social scientists, STEM experts, and stakeholders in STEM industry and education to use an evidence-based approach
to break down barriers people face on their pathway to success. Canada’s Social Sciences and Humanities Research Council reviewed and funded this project.
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The Business Case for
Gender Diversity

40
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Over 20 years of research demonstrates
a correlation between organisations
with high gender diversity in leadership
and several measures of organisational
success.

Gender diversity is linked to employee
satisfaction,’ improved governance and
innovation. It is also associated with
financial benefits, including a positive
impact on firm value.?

While some boards do currently have
female members, discrimination still
exists as women are more likely to be

@rd members than chairs.

To benefit from gender diversity, \
organisations should avoid tokenism and
ensure there is a “critical mass” of women
represented.””2"22 This means having at
least 2-3 women, or at least 30% of the
board.

While correlation does not indicate
causation, there is a clear relationship
between an organisation’s gender
diversity and aspects of their success.
Longitudinal studies found a correlation
between promoting women to executive
positions and high profitability over 20+
years.?

In order for change to occur, a paradigm
shift is needed where organisations’
leadership values diversity, recognises the
challenge of expressing diverse opinions,

and aims to support the professional
@/elopment of all employees.™ J

aplace of mind

Engendering Success in STEM

Economic Benefits

= Bottom Quartile WBD
= Top Quartile WBD

+26% 9.1%
7.2%

Fortune 500 companies
with the most women
on board of directors
outperformed companies

= OWBD
= 3+ WBD

+84%

with the least.**67#

Return on
Invested Capital*

Return on Sales*

Similar results apply to
(anadian corporations.’

Return on
Invested Capital*

Return on Sales*

*WBD: Women Board Directors; stats from 2004-2008

Improved Governance

Gender diverse boards are more
likely to allocate effort into corporate
monitoring, and increase participation
in decision-making.'

Women directors:

improve a firm’s
ability to navigate
complex strategic
issues'
positively
influence board
strategic direction
& tasks "

Priorities

YW Y
women are more “prepared
to push the ‘tough issues’ "™

reduce conflict

on boards" &
negative corporate
social practices™

THE UNIVERSITY OF BRITISH COLUMBIA

Access to More Talent

2006 Canadian Census'®
2 47.4% of workforce

£ 21.9% of engineering
& science workforce

@)

Diverse hiring increases the recruiting
pool””and is a more effective use of talent
and leadership™

More Innovation

If a group includes more women, the
collective intelligence rises®

~

o L (@
\‘é (¢ €
[ ]

€ Gender diversity has a positive
g effect on team innovation in
radical research®

Having a critical mass of 30% or at least

2 or 3 women on a board decreases
groupthink”
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Westcoast Women in Engineering, Science & Technology (WWEST) is the operating name for the NSERC Chair for Women in Science and Engineering (CWSE), BC and Yukon Region. Our mission
is to advance engineering and science as welcoming careers that serve our world through holistic understanding and creative, appropriate and sustainable solutions. WWEST works locally and,
in conjunction with the other CWSE Chairs, nationally on policy, research, advocacy, facilitation, and pilot programs that support women in science and engineering.
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The Chair is held by Dr. Elizabeth Croft, PEng., FEC, FASME. Dr. Croft is the Associate Dean, Education and Professional Development in the Faculty of Applied Science, and a Professor of Mechani-
cal Engineering at the University of British Columbia. She is also the Director of the Collaborative Advanced Robotics and Intelligent Systems (CARIS) Laboratory. Her research investigates how
robotic systems can behave, and be perceived to behave, in a safe, predictable, and helpful manner. She is the lead investigator of “Engendering Engineering Success,”a 3-year interdisciplinary
research project that aims to take an evidence-based approach to increasing the retention of women in engineering by understanding and changing aspects of workplace culture that place
women at a disadvantage.
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Associates Ltd., and Glotman Simpson Consulting Engineers.
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Gender inclusive policies and

practices in engineering

What are the benefits of a gender inclusive workplace culture?

Our research suggests that employees’ perceptions of the inclusivity of their workplace can
have important implications for their day-to-day experiences on the job.

Key Finding #1: For women, the presence of gender inclusive
company policies is linked to reduced social identity threat’
SAFETY Does your organization have these
CHECK gender inclusive policies in place?

Cultural norms and values Physical working conditions
v that support positive working v (equipment, clothing, facilities)
relations between genders appropriate for men and women

Business advertisements that

v Company-sponsored diversity V' showcase gender diversity

Social identity threat awareness training
ocial identity threat:

i Training and mentorship pro-
an anxiety or concern v Formal workplace harrassment  , grams %hat provide opportuni-

experienced in situations : policy and training ties for equal advancement :
where one's social group

is underrepresented,

s ARTRTATANANANA

Key Finding #2: Gender inclusive policies help by creating Positive workplace
a positive social climate between men and women' . culture is a key predictor

of better organizational

performance?®
) Q
<

Inclusive i+ i Reduced
—> Positive social —_—

policies climate identity threat

SUMMARY IMPLICATIONS

Our findings suggest that female engineers’ . Women are underrepresented in STEM
perceptions of the gender inclusivity of . fields and choose to leave at a higher rate
their workplace (via the presence of gender than men.* By understanding the factors that
inclusive policies) relates to their day-to-day : contribute to gender inclusive workplace
experience of social identity threat, which in : cultures, we can bolster the representation
turn predicts levels of psychological burnout. : and retention of women in STEM.
Copyrighf@EEsz.ow y % THE UNIVERSITY W (G UNIVERSITY OF
T N ©F °RITIsH columeia HAGUELPH FALBERIA
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Gender inclusive policies and

practices in engineering
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Real outcomes in skills, knowledge and learning.
People attending a training program are more likely to
increase their knowledge/skills around diversity.

Positive effects on behavior.
An individual's attidudes over time can be impacted by
changing behaviors and knowledge.

Create a culture of change.
Training can help develop a growth mindset regarding the
malleability of diversity-related behaviors.

Unlock the potential of teams.
Encouraging individuals to take the perspectives of those
who are different from them enhances creativity.

e Take a behavioral approach.

e Use data and develop impact measurements.
e Host your training in an educational sefting.

e Make it voluntary.

* Create new norms and set examples.

e Spread out sessions over several days/weeks.

¢ Integrate with other policies and programs.

lllustrations designed by Freepik
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, and increase the knowledge,
skills, and motivation of employees.

What do we know about

] -ﬁ
) i
Are the results reliable?

Program evaluations (particularly selfassessments) don't
often correctly reflect participant’s bias/prejudice.

Worse behavior.
Diversity training can lead to worse behaviors if
participants resent being selected for the training.

Illusion of fairness.
The presence of diversity training can make a company
feel it doesn't have a problem with bias when it does.

Stereotype rebound.
In some cases, participants who are instructed to avoid
stereotypes will enact more stereotypical behaviors.

e Review hiring practices.

e Develop skills-based assessments.

® Create mentoring and sponsorship programs.
e Establish diversity committees or task forces.

Rotman



Anti-Bias Interventions W

Why they (need not) fail ENGENDERING SUCCESS INSTEM

& promote diversity, equity, & inclusion.

Anti-bias trainings are a billion dollar industry? & a popular response to address systemic bias issues o ﬁ ¢
A
They are easier to implement than structural change, but are anti-bias trainings actually effective? @

AG Pitfalls of Anti-Bias Trainings*

( Not always conducted with Y ( ﬁ Limited research evaluating
organizational buy-in training effectiveness
Mandatory trainings can spark backlash’; they Trainings are rarely subjected to peer-reviewed
work best when management & employees research aimed at improving their effectiveness
L have genuine motivation to foster inclusion ) L )y
é Assuming the primary goal is Y ( ﬁ Not using a clear h
to change BIASes definition of implicit bias
Changing associations can have short term effects’ Trainings need a nuanced understanding of
but are difficult to change in adulthood® implicit bias & how it unfolds as a reflection
i i i i H 4-6
Jh|s focus ignores many other factors affecting b|as) L of broader social contexts )y
( ﬁ Assuming awareness of implicit Y ( Focusing on educating individuals,N
biases will eliminate them ignoring the broader context
Simply being aware of biases & stereotypes does Where a person works, lives, learns affects
L not eliminate them or lead to behavioural change® ) L biases' & can counteract awareness efforts

Research on Trainings

Arigorous study’ of a 1-hour educational video on implicit bias & strategies for controlling biases led to:

A acknowledgement that gender bias exists f
A\ intention to support inclusion initiatives
AN support for women ... but did not lead to behavioural change.

To address these pitfalls, we need a clearer understanding of what implicit bias is,
& how to target trainings to effectively mitigate bias within organizations™

Beliefs Understanding Bias

‘" Implicit Attitudes
&/or Stereotypes

Bias is not a static trait nor always unconscious®; Tz
bias unfolds as a process in the moment @
Mental constructs that A%
;:"Slf;:t F;Z‘\’,er‘;;‘l’ Z‘;}:;t Bias often results from a motivated process’?, =X
y 1CVErsely but is not inevitable. Stereotypes & attitudes that
targeted individuals or ) . 21
groups come to mind can be deliberately controlled™

Copyright © ESS 2022 %
For more information visit: UBC| THE UNIVERSITY T UNIVERSITY OF UNIVERSITY OF SFU
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This typology shows how in-the-moment awareness, motivation, & efforts to regulate behaviour
shape the translation of individuals’ BIASes into behaviour within a given context

Bias Typology*

Expressions of Motivation Awareness Regulation

BIASes in behaviour Internal motivation Recognizing that we all Ability & effort to control

depend on 3 things: to be egalitarian have BIASes which can how BIASes inform
shape behaviour? behaviour in a situation

The following flow chart demonstrates the different pathways to a variety of biases & behaviours:
Bias-Relevant Event

Presence of BIASes |I

Does the person hold beliefs or

SO No Yes

implicit attitudes or stereotypes

about the group? |

Egalitarian Motives | |
In the moment, is there a N/A Yes No

motivation to be egalitarian?

| )
BIAS Awareness | | §
In the moment, is the person o
aware of their BIAS and the N vee NE Ve Vs g
harm it can do? =
w
2
7]
Effort to Regulate
Does the person make an effort N/A Down Failed No No Up

to regulate their BIAS (none, up,
down, or failed attempt)?

Effect on Behavi . .
Wh:fisot'?]e EO:;’;LGHCE Bias Not Expressed Bias Expressed
on behavior? \L \L
Authentically Regulated Unintentional R[] BTV Apathetic ile
Unbiased Unbiased Bias Bias Bias

Forms of Unbiased Behavior  Implicit Forms of Bias Intentional Forms of Bias

Authentically Unbiased Unintentional Bias Apathetic Bias

Occurs when bias is not present or is Occurs when a person who is aware of, & Occurs when people who are aware of

UNIVERSITY

irrelevant in a context. Impractical goal of motivated to control their BIASes, fails to their BIASes are unmotivated to control
anti-bias trainings effectively regulate their biased behaviour, them, resulting in discriminatory behaviour
leading to discrimination or judgment or judgement
Regulated Unbiased Unconscious Bias Hostile Bias
Occurs when the expression of BIASes is Occurs when people are unaware or fail to Occurs when BIASes of one's action are
successfully inhibited.'' Realistic goal of realize the effects of their BIASes on their intentionally upregulated. It is explicit &
anti-bias trainings behaviour in a given situation, resulting in deliberate - the person feels justified in
discriminatory behaviour or judgment holding & acting on their beliefs
Copyright © ESS 2022 %
For more information visit: THE UNIVERSITY [ UNIVERSITY OF pNALERSITY OF SFU
i : OF BRITISH COLUMBIA WATERLOO
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How This Framework Can Inform Trainings & Interventions

It is important to consider systemic biases when conducting anti-bias work instead of focusing on individuals. BIASes
& their expressions are all equally harmful, whether implicit or ambiguous.® Organizations should start by identifying
which type of bias or cultural norm is of concern, & create a plan, keeping the following strategies in mind:

What to do when...

Bias-relevant event

Research supported strategies
In the moment... PP 9

Do those involved » Remove names/gender indications of applicants while hiring'®?
hold beliefs or implicit Yes - Expose staff to examples of people who contradict group stereotypes'’
attitudes or stereotypes - A sustained commitment to recruit & retain underrepresented role models
about the group? can reduced BIASes®
[
Motivation | |
Is the person Yes No
motivated to be + Frame hiring/promotion criteria to emphasize ~ + Promote benefits of diversity®"* &
egalitarian? quality of ideas not leadership record® value of multiculturalism®
! + Recognize that merit-based practices can still + Increase intrinsic motivation by
A be biased™ encouraging growth mindsets®*
Awareness |
Is the person Yes No
aware of their + Awareness by itself does not change a culture -+ Teach people what bias is & to identify
BIAS and the - Teach people to identify when their BIASes bias when it occurs (e.g., through
harm it can do? are activated & expressed videos? or interactive games®*)
o o0 + Note: people can make biased & discriminatory ~ « Communicate & model inclusive
o...'.':-o decisions even if they are aware their norms in the organization
O supervisor is prejudiced?
|
Regulation | |
Does the person Failed Regulation No Regulation Up Regulation
make an effort to + Present bias as habit to + Reflecting on core * Reduce threats that
requlate their BIAS? be broken?' e.g., replace values can make a trigger negative reactions
stereotypic thoughts with person more open to motivated BIASes
neutral ones finding common ground + Shift organizational norms
@ - Skill training & interventions with others?425%7 towards inclusivity

should be long-term®’

Changing norms can also be done through policies & practices, & does not need buy-in from everyone
in an organization.? Organizations should track, communicate & assess changes in culture over time.??
Most effective interventions create partnerships across identity lines, with a critical mass of people in an
organization working together toward the shared goal of creating an inclusive culture that fosters well being.
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How can we educate adults about implicit bias in a way that fosters mutual respect and creates a more inclusive culture in the workplace? Project RISE (Realizing Identity-Safe
Environments) will harness our understanding of implicit bias, intergroup contact, and social identity threat to create a more “identity safe” workplace culture. Interventions
designed to create identity-safe contexts have been shown to narrow the gender gap in academic performance. Project RISE aims to create positive cultural change for women
and men in science and engineering by: (1) educating participants about implicit bias, (2) fostering supportive and respectful interactions between men and women in the
organization, and (3) providing them with a clear understanding for how to combat bias. Learn more at: successinstem.ca/projects/rise

About Engendering Success in STEM (ESS.)'
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Engendering Success in STEM (ESS) is a research partnership focused on evidence-based solutions to foster positive working environments for people in STEM (Science,
Technology, Engineering, and Math). We bring together social scientists, STEM experts, and stakeholders in STEM industry and education to use an evidence-based approach to
break down barriers people face on their pathway to success. Canada’s Social Sciences and Humanities Research Council reviewed and funded this project.
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Best Practices for
Organizations
|

Beyond fostering an inclusive workplace culture, research has also yielded insights into specific

best practices that leaders can use to increase attraction and retention of women. First, ‘Measuring
Representation in Your Organization’ reminds us that you cannot change what you do not measure.
As described in ‘The Gender Equality Challenge: Would Quotas Help?’, some governments

and organizations could employ quotas to achieve their gender diversity goals. To achieve an
organization'’s targets, ‘De-biasing Job Advertisements’ can help to maximize the number of women
applying for STEM jobs. Given the new challenges of working remotely, team leaders can also realize
the greater innovation that comes from diverse teams by employing strategies detailed in ‘Leading
Remote Teams with Equity, Diversity, and Inclusion.’ Finally, leaders are reminded that ‘Mentoring
Works' and are encouraged to set up mentoring programs that create more robust social networks
that include women and members of other underrepresented groups. Together, these papers provide
STEM organizations with a holistic framework, highlighting practices and strategies that can facilitate

the ascension of women in these traditionally male-dominated fields.
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Why Measure/Assess Your Organization?

Women are consistently underrepresented in
engineering workplaces, especially in senior
management positions, and face a high attrition rate."
To address this, organizations must become aware of the
impact human resources policies and practices have on
diversity in the workforce.

Our study engaged 39 Canadian companies that employ
engineers and focused on their human resources policies
and practices. We examined the connection between the
practices and percentages of women at different levels
of the organization, pay, and tenure relative to men.

Changing Policies & Planning for the Future

In our study, women were paid less and had shorter
average tenure than men, at all career levels. Only
18.4% of engineers at the non-managerial level were
women in the 39 organizations. This percentage dropped
considerably at managerial and senior leadership levels.

Organizations that sought women for leadership
positions, and provided them with training and
mentorship, had more women leaders. Women stayed
longer at workplaces that offered paid maternity and
paternal leaves, and a culture that supported gender
diversity.

Measuring the recruitment, advancement and
retention of women in an organization demonstrates

a commitment to diversity, and provides concrete
evidence about an organization’s current situation. This
paper presents a selection of policies and practices;
implement those that make sense for your context and
workforce.

Gender-inclusive policies benefit both men and women.
Strengthening diversity requires implementing,
communicating, and supporting policies and practices at
the senior management level. Many women experience
non-linear career paths°®, and look for organizations that
can accommodate their needs. This study demonstrates
the benefits of woman-to-woman mentorship, training,
maternity/parental leaves, and fair promotion practices.

Copyright © EES 2016
For more information, visit:
http://wwest.mech.ubc.ca/ees
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Measuring Representation
in Your Organization

Metrics & Benchmarks

Assess
representation in
your organization

E.g.:% of womenin  gonchmarks include:

the following levels: 9% of recent graduates’

Non-managerial % newly licenced

engineers*
% all licenced engineers*
« % board & CEOs®

Management
Senior Management

Board Members

ﬂevels of responsibility are defined by provincial
requlatory bodies e.g. APEGGA, PEO,
APEGBC.

e.g. APEGBC publishes a responsibility

evaluation online,’ as well as a

compensation survey that compares salaries
Q{ gender at different responsibility levels’.

women's tenure
at your ( N \
organization In this study, Gender Diversity

t 3 Performance
Al p osttively The HR practices of >60% of
correlated with:

organizations in this study were
Supportive in legal compliance?, but they did
climate not use formal metrics to assess

for gender Worlclife outcomes by gender.
diversity* balance

policies

M =#of

companies

Salary of @
engineers at
non-managerial

level Paid
~—— parental
*significant in .
multiple regression leave
analysis

On-site
child care

Legal  Goals, but  Goals &
compliance not formally metrics
only measured J

a place of mind W (3] UNIVERSITY OF
THE UNIVERSITY OF BRITISH COLUMBIA lg(GUELPH ALBERTA

Review
compensation
by gender &
responsibility




AEES

Engendering Engineering Success
ees.research@mech.ubc.ca
http://wwest.mech.ubc.ca/ees

Including

* significant in multiple regression analysis

Actively . Job
women on seeking out On-site Telecommuting C;(IEE:ZZS:; sharing
interview women* child care
panels
Paid
. parental/
Blind Flexible o .
e : hours Work-Life mellternlty
Recruitment Balance -t .
- child care
Carefer Training PO!ICIES & . subsidies
planning offered to all Practices that Mentorship
errfglroal(laes employees Can Benefit uEE o
4 Gender Diversity Pey o women
) mentorship*
Encouraging
women to seek Mentorship
training for higher ~
responsibility fesource
groups for
women

Learn more at WinSETT ‘s workshop:

In our study, the most common practices were training, career

“Towards a Respectful and Indusive Workplace”™ advancement and mentorship.

The most common work-life balance policies were related to flexible work

A place for senior leaders, managers, and team leaders to learn about (telecommuting, flexible hours, compressed work week), and maternity/
the factors influencing the success of women in their organizations. parental leave.

About Engendering Engineering Success (EES)
EES is a joint research project between the University of Alberta, the University of British Columbia, and the University of Guelph. We aim to identify which organizational practices best predict an inclusive and

supportive workplace culture that maximizes organizational commitment and productivity for both men and women.

More Resources & References

1. Hunt, J. (2010). Why do women leave science and engineering? (NBER Working paper 15853). Cambridge, MA: National Bureau of Economic Research.

2. Hill, C., Corbett, C., & St. Rose, A. (2013). Why so few?: Women in science, technology, engineering and mathematics. Washington, DC: AAUW.

3. Engineers Canada. (2014). Enrolment and degrees awarded report. Retrieved from https://www.engineerscanada.ca/enrolment-and-degrees-awarded-report
4. Engineers Canada. (2015). National membership report. Retrieved from https://www.engineerscanada.ca/national-membership-report

5. Ontario Securities Commission. (2015). Staff review of women on boards and in executive officer positions. Retrieved from http://www.osc.gov.on.ca/en/SecuritiesLaw_csa_20150928_58-307_staff-

review-women-boards.htm

6. APEGBC. (2016). Employment responsibility evaluation. Retrieved from https://www.apeg.bc.ca/Careers/Compensation-Survey/Employment-Responsibility-Evaluation

7. APEGBC. (2014). Compensation survey. Retrieved from https://www.apeg.bc.ca/Careers/Compensation-Survey

8. Legal compliance refers to complying with Canadian legislation that protects workers from discrimination. Read more at: http://hrcouncil.ca/hr-toolkit/policies-human-rights.cfm
9. Hewlett, S.A. (2007). Off-ramps and on-ramps. Boston, MA: Harvard Business School Press.

10. Learn more at: http://www.winsett.ca/programs/leadership-program/leadership-program-promo-apr-2015-gen.pdf

Copyright © EES 2016
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THE GENDER EQUALITY CHALLENGE:

Would quotas help?

5% of the 500 CEOs on the 2016 Fortune 500 list
are women, a mere 27 out of 500

In Canada, despite a “comply or explain” disclosure
regime, 45% of companies still have no
women on their boards

iii Men are two to three times more likely to hold

senior management positions

<] In Canada, achieving 30% female representation
Q on boards of directors would require at least 30
years

SOMETHING MUST CHANGE... Should government or firms impose quotas?

@ Quotas WON'T work

Perceived as unjust:
Quotas may be seen as violating justice for individuals, even if the group
outcome is improved.

Potential stigma:
If women are added to boards atf token |eve|s, fhey might be seen as less
qudlified and will likely be delegitimized.

Reduced employee engagement:
Perceptions of unfairness can lead employees to disengage.

Reduced support for diversity:
Because quotas are externally imposed, managers may not be motivated to
support the godls.

Failure to address underlying discrimination:
Quotas per se do not address the under|ying bias in society.

BUT HOW? Next steps:

@ Quotas WILL work

Fears about quotas are overblown:
Countries that don't have quotas fear them, countries that do, appreciate them.

No pipeline problem:
Imposing quotas leads boards to search more creatively for new members,
increasing candidate pools.

No stigma:
Quotas achieve a critical mass of women, thus avoiding tokenism and
marginalization.

Substantial positive effects:
Diversity in leadership makes groups more effective.

A useful shock to the system:
Quotas provide a structured framework to overcome biases.

6 If you DON'T use quotas

Engage in targeted recruiting fo reach out to potential female
candidates.

Provide voluntary opportunities for diversity training.
Appoint diversity managers fo increase social accountability.
Create corporate diversity task forces.

Hold people accountable through external monitoring.

Set diversity fargets as part of compensation and reward systems.

O If you DO use quotas

Frame offirmative action plans as remedying past discrimination in
order to reduce opposition.

Establish o critical mass (30-40%) so that female members are not
tokens.

Expand your search and actively seek qualified women.
Shift your definitions of the ideal candidate.

Expect some discomfort. Any organizational change requires a
period of transition.

To learn more visit: http://uoft.me/Quotas
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De-biasing Job

Advertisements

o o

ENGENDERINGSUCCESS INSTEM

Language in job advertisements can
signal what kind of applicant the
organization is looking for (traits,

behaviors) & affect whether Job Ad :
a person thinks they are a m When women apply for these types of jobs, they may

good fit for the position.’'314

This is important in Science,
Technology, Engineering &
Mathematics (STEM) fields where

Job ads for male-dominated jobs tend to use more
stereotypically masculine language, which makes
women feel that they don’t belong.*

TaVAVAVAYAVAN
NNANNNN

attempt to correct for their feeling of lack of fit by
downplaying feminine language in cover letters, which
can make them less likely to get the position.” They also

may expect the hiring process to be biased against them.>°

Masculine language in job postings can

women are generally underrepresented,’

& hold fewer senior leadership positions.? perpetuate & sustain gender segregation in jobs,

& keep women out of male-dominated fields.

Effects of Language Use in Job Ads

Results from 3 studies on 575+ job ads & 30,000+ applicants, an in-organization experiment, & a lab experiment’

Agentic /
Masculine4®1°
+ entrepreneurial
+ confident, strong
+ aggressive
+ challenging
+ outspoken

+ More women apply to ads with
less masculine language''3'°

- Bigger effect on lower-level
jobs (e.g., entry level)

The impact of de-biasing job ads may go beyond attracting more
women to apply, & attract a wider variety of men to positions.

Changing job ads is
one step in diversifying
organizations;
implement with other
interventions like:

(look at
more than

* Immediate increase in
proportion of women applicants

* No decrease in men applying

+ General increase in applications;
could signal it was a more
inclusive ad for everyone

Assessing
applicants jointly

Communal /
Feminine+8-°
+ considerate
« committed
* supportive
+ understanding

De-biased*

+ willing to pursue
new & creative ideas

- competent

+ dedicated

+ Shifting to feminine language
can be heavy-handed, but could
unintentionally change job
responsibilities

* No noticeable effect on number
of women applying in this data

Note there is a
difference between
diversity efforts that

one at once)"

Making group increase representation
hiring decisions numerically, & inclusion
efforts that strive
Person H | Person J to reduce

o@o

to retain & support
underrepresented
workers.

bias™
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altering job advertisement language attracts more female applicants.

2. Landivar, L. C. (2013). Disparities in STEM employment by sex, race, and Hispanic origin American community survey
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De-bias your job ad
with these tools:
textio.com
gender-decoder.katmatfield.com
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About Project SINC

How can we ensure that young women have the mentoring support and inclusive networks they need to launch their careers
successfully? Project SINC (Shaping Inclusive Network Cultures) aims to increase integration of women in social networks as they
transition from university to the workplace. Promotion and retention at work is tied to an employee’s integration in social networks
and interactions with colleagues, but women in STEM often report subtle signs of exclusion in their interactions with others in male
dominated fields. These experiences of exclusion make women especially aware of their gender and contribute to workplace burnout.
SINC uses advanced methods to examine daily experiences and test interventions. One intervention is designed to increase belonging
and reduce stress among identity-threatened students. A second intervention will use more equitable role assignments to increase
positive interactions between men and women in the workplace.

...........................................................................................

About Engendering Success in STEM (ESS)

Engendering Success in STEM (ESS) is a research partnership focused on evidence-based solutions to foster positive working
environments for people in STEM (Science, Technology, Engineering, and Math). We bring together social scientists, STEM experts, and
stakeholders in STEM industry and education to use an evidence-based approach to break down barriers people face on their pathway
to success. Canada’s Social Sciences and Humanities Research Council reviewed and funded this project.
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Leading Remote Teams

with Equity, Diversity, & Inclusion

Working remotely brings unique challenges and opportunities.
For leaders and managers of teams, three areas to consider include:

Communication & openness are important for effectively leading a remote team. Consider:

=Ty ”’

%
As a leader:

7

PR 3
Checking in with your team

* Role model openness

about your situation &

individually about their
ability to work from home,

situation & challenges
they face. Review their work,

+ Share success stories
+ Ask for feedback

set expectations, & offer
suggestions for support.

These managing outward principles can apply to relationships
with colleagues & clients to maintain & strengthen them.

o
e
N

P

p

Holding regular check ins with your team, to
ensure they have the information they need:
+ Assignment updates
+ Schedule changes/arrangements
+ Team success stories & updates
for assurance

Sharing norms & expectations helps provide structure
for your team to succeed. Changes to work could include:

Encourage colleagues to feel
ownership of their work through:

Stress can impair decision-making abilities; providing
structure & guiding team members through problem
solving processes can offer needed support.

W juom o3 sabueys N

s Using video
Productivity tips: on calls when
- Avoid multi-tasking possible
+ Take breaks
+ Set a personal schedule
+ Be compassionate with Setting up
yourself & others online social

opportunities

Core work Communication Focusing on Modeling best
hours / shifts E expectations common goals practices

Data privacy = Team agreements / Providing access Reviewing decision-
& security ~as| charters (adjust or to needed making authority &
requirements AR | develop as needed) resources & tools processes

Support accountability through clear goals, considering
professional & personal development goals, & holding
team members responsible for their behaviour & work.

Isolation is a challenge of remote work, & can lead to disengagement & lower job performance.
Create social connections & spaces for collaboration with your team by taking steps including:

Offering
collaboration
tools

Using
icebreakers in
meetings
Asking for Actively
ideas & @ participating in
feedback meetings

Teams need leaders to provide hope & compassion in difficult times. Effectively
supporting teams collectively & individually will have enduring benefits.

Copyright © ESS & ACEC-BC 2021
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Leading Remote Teams

with Equity, Diversity, & Inclusion

For more details about these practices and tools, read the full article listed below:

References

1. Cochrane, M. (2020). Effective leadership: Equity, diversity, and inclusiveness during a time of crisis. ACEC British Colombia.
2020 https://acec-bc.ca/2020/04/effective-leadership-equity-diversity-and-inclusiveness-during-a-time-of-crisis/

...........................................................................................

About ACEC-BC

The Association of Consulting Engineering Companies British Columbia (ACEC-BC) has proudly served as the
voice of Consulting Engineering companies in BC since 1976.

We collaborate with members and industry stakeholders to advance the business interests of consulting
engineering firms in BC, serving the interests of our members through advocacy, creating opportunity for
collaboration, and building awareness of the industry’s contributions to society and innovative technical expertise.
Values unite our members and our governance. Together, we act collaboratively, promote innovative thinking, and
invest in our community.

Learn more about ACEC-BC by visiting acec-bc.ca.

...........................................................................................

About Engendering Success in STEM (ESS)

Engendering Success in STEM (ESS) is a research partnership focused on evidence-based solutions to foster
positive working environments for people in STEM (Science, Technology, Engineering, and Math). We bring
together social scientists, STEM experts, and stakeholders in STEM industry and education to use an
evidence-based approach to break down barriers people face on their pathway to success. Canada's

Social Sciences and Humanities Research Council reviewed and funded this project.
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CRSNG BCand Yukon Region

33 Westcoast Women in Engineering,
3 %T Science & Technology

® NSERc Chairfor Women in Science and Engineering

Mentoring Works

4 Why Mentoring? )

Women who have a mentor can advance
more quickly, and to higher levels, than
those who are not supported.?

Mentoring relationships can be formal or
informal, and short or long term.

Formal relationships are often arranged
by an organisation or workplace, have
pre-articulated expectations, and often
include launches, wrap-ups, and socials
to normalize expectations. Formal
mentorships create an environment
where it is easy to get involved, but may
cause concerns of time commitment and
how “visible” the relationships are.

Informal mentoring is often arranged
by individuals, so expectations are not
always pre-determined and must be

set by the mentor and mentee. They
often focus on a specific need. Time
commitments are more flexible, and
informal mentorship is less “visible.”
Difficulty establishing connections can
make it challenging to become involved.

Short term mentoring formats include
speed mentoring, project-specific
mentors, shadowing, or transition
mentors.

Long term mentoring may include
regular or ad-hoc meetings, peer
mentors, and most mentoring programs.

Online mentoring may use either format.

\_ _/

a place of mind

What is Mentoring?'

N

Advice and
modelling

Shares
knowledge and
experience

Personal support
navigating
the workplace
environment

Explores values
and uses critical
reflection

Peer

Team 1

®
]\ Group
o

0OQ
e O

Types of Mentoring

Ton1 .
Y

THE UNIVERSITY OF BRITISH COLUMBIA

Virtual Mentoring
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NSERc Chair for Women in Science and Engineering
CRSNG BCand Yukon Region

Ranked Facilitative Responses?

Reflecting &
Understanding
Feelings

Conveys you have heard and
understood their emotional
experience

Focuses the discussion; indicates
accurate hearing & understanding

Clarifying &

S"mma"zmg Indicates a desire to be accurate in

communication

Seeks information & furthers

Questioning discussion

. May dismiss the person’s feelings
Reassuring & (negative)

Supporting Indicates a belief in their

ability to solve the problem

Trying to explain behaviours or
feelings

Analyzing &

Interpreting Responses may imply what

they should think or do

Advising What you should do or feel

Evaluating Judges what you do or feel

In a mentoring relationship, how you respond
affects how the other person responds. Choosing a
response is context and relationship dependent.

58 Engendering Success in STEM
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Facilitative Conditions’

Friendliness

Understanding

Trustworthiness

6 conditions must be met to create a relationship in which a
person feels comfortable to self-disclose.’
In a mentorship, this relationship is reciprocal.

Genuine sense
of comfort
and support

Sharing
mutual
interests

Genuine
warmth

Perceive and
acknowledge their
experiences

Empathy

Personal
commitment to
the process

Personally care
about their
well-being

Value them
as a person

Right to express their own
ideas and feelings

Right to shape
their own lives

Confidentiality and security

in relationship Honesty

Accept who
they are

Respect the personal worth
and dignity of a person

Types of Questions

Effective:

« Are person-centred

+ Are open

« Ask“why” (without being

intimidating)

Ineffective:

« Completely change the focus
« Are binding

« Solicit agreement

« Force choices

« Have “no good answer”

« Areyes/no




Mentoring Works

Tools for Mentoring*>

Decide what you want to get from this experience
Determine what you can give (time, knowledge)
and what you can't (things you won't discuss)

Preparing for
Mentoring
Know your own values
Review the facilitative responses
Decide on 3 questions you want to ask

Setting

: Set & communicate expectations (meetings,
Expectations

forms of communication, etc.)

Discuss any limitations to the relationship, confidentiality,
what to do if one person wants to end the relationship

Write this into a simple agreement

Building the
Facilitative

. Find common ground (personal, professional interests)
Conditions

Leave the workplace — go for a walk, or for coffed
Use open questions & positive body language

Talk about why mentoring appeals to you,
previous valuable mentoring relationships
you've had, and how they were helpful

Tools to Explore

Choose a specific topic to focus on for each individual session

Have the mentee create a pie chart of what is important in their life,
then create one of what they spend their time on — compare & discuss

Approach issues with PEST analysis: Political, Economic, Social, Technology

Tools to Reflect Review highlights from the meeting at the end

At home, spend 15 minutes writing about what you
learned, what was helpful, what you'd like to do next time

At the end of the mentoring relationship, or yearly, reflect on how it
has contributed to your growth and development

~ Mentoring at Work

Increasing workplace diversity,
especially at the mid- and upper levels,
can be supported through diversity
mentoring programs.? Organisations
should also consider how to promote
and support a variety of forms of
mentoring, and reduce barriers to
employees’ participation.

Often, individuals who need mentoring
the most are unable to find mentors
because they are afraid to ask, or are
searching for the “perfect fit” mentor.
Informal mentoring can help resolve
this. Peer mentoring is also beneficial;
individuals with similar levels of
experience act as both mentees and
mentors to each other,” offering

advice and support in navigating the
workplace and decision-making. There
is value for employees at all levels,
including executives.*

Finding mentors outside of the
workplace can address individuals’
life satisfaction levels, and provide
outsider perspectives on work-related
issues.’ Participating in multiple
types of mentorship (peer, seniority-
based, non-work, etc.) provides more
opportunities for an individual’s
holistic personal development.®

Facilitative responses should be used as
tools for strengthening relationships,
and ensuring individuals feel
comfortable self-disclosing. Setting
expectations is key in ensuring a
successful mentoring relationship.

\_ /
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AIIysh|p and Anti-Bias
Behaviours
|

Finally, creating more diverse, equitable, and inclusive educational and organizational STEM
environments is something we can all work toward together. In ‘What is Allyship?’, ESS Project RISE
describes a typology of actions that individuals can use to either react to bias or to proactively foster
greater inclusion. Then, a trio of white papers provide a series of bias-busting strategies. ‘Bias Busting
Strategies for Individuals’ deals with the subtle biases that often permeate individual judgments
and interactions and offers strategies to counteract and challenge them at a personal level. ‘Bias
Busting Strategies for Interpersonal Interactions’ sheds light on how biases can inadvertently
influence our interactions with others and provides tools and techniques to foster genuine, inclusive
social connections. Finally, ‘Bias Busting Strategies for Institutions’ zooms out to examine systemic
biases embedded within institutions. Recognizing that individual and interpersonal efforts need to
be mirrored at the institutional level, this paper outlines frameworks and policies that can actively
dismantle ingrained biases and create an environment where allyship is not just encouraged but
integral. Collectively, these papers paint a comprehensive picture of the journey from self-awareness
to systemic change, urging readers to be active allies, challenge biases, and advocate for equity and

inclusivity at every level.

Allyship and Anti-bias Behaviours 61
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A Typology of Allyship Action ENGENDERING SUCCESS INSTEM

The meaning of allyship® is not always clear; research . q .
definitions vary & often focus on single actions We define allyship®as:

(with a few exceptions?®). Comprised of several actions (not just one) that are:

To exglore thls further, we developed a typology of Motivated by goals toll Are or would be

allyship actions. support groups that [l recognized as supportive
Allyship actions are singular actions that people take to are disadvantaged® by these groups’ &
support disadvantaged groups.” They vary in scope & scale,
& can be effective in curbing prejudice (e.g., confrontation'®?
or supporting social change initiatives').

People are not allies; people do allyship.’

Typology of Allyship Action

In our typology, allyship actions can be either reactive or proactive behaviors, determined by three features:
timing, aim, & focus.

Features of allyship actions

Time Aim Focus

When does it occur in relation @ What is the immediate Who or what is the Q
to a specific bias event? goal of the action? action focused on?

Counteract / Addressing people Reactive
decrease or policies who actions
existing bias perpetuate bias

More contingent
on bias occurring

Increase feelings People or groups .
of inclusion / that will benefit Proactive
participation from the action actions

Less contingent
on bias occurring

These behaviors strive to foster equity, diversity and inclusion (EDI) by...

Reactive behaviors Proactive behaviors

Decreasing or countering bias Taking action to communicate respect for, inviting equal participation
when it occurs. from & fostering inclusion of marginalized people to promote personal

E g, speaking out 2 growth, inclusive spaces & diverse voices

against oppression'® E.g., recruiting people of color for higher ranked positions
in a company

These are tools for categorizing rather than a strict
definition. They can help decide what action may be most
impactful in a specific context.

Allyship actions can be targeted at three different levels.’
See the full paper! for examples of how actions fit into

this typology.

Reactive actions can disrupt patterns'? & discourage

problematic behaviours™?¥2?5 but people tend to avoid being Institutional

confrontational 6%

Interpersonal
Proactive actions can be more accessible®’, however need Individual
to be enacted carefully to ensure success.
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About Project RISE
How can we educate adults about implicit bias in a way that fosters mutual respect and creates a more inclusive culture in the workplace? Project RISE (Realizing Identity-Safe
Environments) will harness our understanding of implicit bias, intergroup contact, and social identity threat to create a more “identity safe” workplace culture. Interventions
designed to create identity-safe contexts have been shown to narrow the gender gap in academic performance. Project RISE aims to create positive cultural change for women
and men in science and engineering by: (1) educating participants about implicit bias, (2) fostering supportive and respectful interactions between men and women in the
organization, and (3) providing them with a clear understanding for how to combat bias. Learn more at: successinstem.ca/projects/rise
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About Engendering Success in STEM (ESS)
Engendering Success in STEM (ESS) is a research partnership focused on evidence-based solutions to foster positive working environments for people in STEM (Science,
Technology, Engineering, and Math). We bring together social scientists, STEM experts, and stakeholders in STEM industry and education to use an evidence-based approach to
break down barriers people face on their pathway to success. Canada’s Social Sciences and Humanities Research Council reviewed and funded this project.
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Bias Busting Strategies —@-@@>—

for Individuals ENGENDERING SUCCESS INSTEM

Find out what strategies (@ and actions (@ you can take to counteract implicit bias®.

You can take action against

implicit bias on three levels: Implicit bias Is the unconscious,

automatic tendency to associate

Institutional ) : .
Interpersonal certain roles or traits with one
Il social group more than another.”

What Can We Do as Individuals?

Practice replacing biased responses* Consider examples

that challenge
gender biases?

o i “Can you Think of examples of
S Why did | hel ith : "
ofood think that? h‘? p mewi people who don't fit @
f tech” this technical

O problem?” common stereotypes.@

(e.g. business leaders, A P
Recognize when your response is based on biases or people in your networks,

stereotypes, and reflect on why it occurred. How could famous people)
this be avoided in the future?@ @

Find out what makes Stay motivated+

others unique3
Acknowledge the effects of bias

Erevent 'biases fro.m and discrimination and {actively Values can motivate
influencing your views by work to set them aside. @ you to overcome
learning about people from your biases
different groups. @

. Reflect on why it's important
Learning what makes that people are treated fairly

someone unique @ and with respect.
can override implicit Q
biases.

The actions suggested here are just a few examples of steps you can take. Learn more about implicit bias, what
you can do to combat it, and our research in our white paper series and on our website: http://successinstem.ca/
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Findings & References

1. Regulating your own biased responses can facilitate the reduction of bias.

Devine, P. G, Forscher, P S, Austin, A. J., & Cox, W. T. (2012). Long-term reduction in implicit race bias: A prejudice habit-
breaking intervention. Journal of Experimental Social Psychology, 48(6), 1267-1278

2. Exposure to counterstereotypic examples effectively weakens stereotypes held about a given
group.
Dasgupta, N., & Asgari, S. (2004). Seeing is believing: Exposure to counterstereotypic women leaders and its effect on the
malleability of automatic gender stereotyping. Journal of Experimental Social Psychology, 40(5), 642-658

3. Getting to know more about people as individuals helps us evaluate members of different social
groups based on personal, rather than group-based, attributes.
Pettigrew, T. F, & Tropp, L. R. (2008). How does intergroup contact reduce prejudice? Meta analytic tests of three mediators
European Journal of Social Psychology, 38(6), 922-934.

4. Being motivated to set biases aside predicts more equitable decisions and outcome for groups
who would otherwise be disadvantaged by implicit bias.

5. Greenwald, A. G., & Banaji, M. R. (1995). Implicit social cognition: Attitudes, self-esteem, and
stereotypes. Psychological Review, 102, 4—-27.

6. Nosek, B. A, Smyth, F. L., Hansen, J. J., Devos, T, Lindner, N. M., Ranganath, K. A,, ... & Banaji, M.
R. (2007). Pervasiveness and correlates of implicit attitudes and stereotypes. European Review of
Social Psychology, 18(1), 36-88.

..........................................................................................

About Engendering Success in STEM (ESS)

Engendering Success in STEM (ESS) is a research partnership focused on evidence-based
solutions. The shared goal of our research is to foster women'’s inclusion and success in STEM
(Science, Technology, Engineering, and Math). We bring together social scientists, STEM experts,
and stakeholders in STEM industry and education to use an evidence-based approach to break
down the biases girls and women face on their pathway to success.

With funding from the Social Sciences and Humanities Research Council.
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Find out what strategies (@ and actions (@ you can take to counteract implicit bias®.

..........................................................................................

You can take action against

implicit bias on three levels: Implicit bias is the unconscious,

automatic tendency to associate

Institutional ‘ : ‘
Interpersonal certain roles or traits with one
Individual social group more than another.®

..........................................................................................

What Can We Do in Our Social Interactions?

Take the perspective Seek out opportunities to engage with

of a personina people from different social groups?@j
stereotyped group* g
: : Initiate a constructive dialogue
Listen anfd bihlevg' with someone from a diffeé%nt
stories of subtle bias background than you.
you might hear from J / @@
other women. ® Build respect for each other A A
: s : by sharing your mutual
Imagine what it might be like to experiences, concerns, and
go through their experience. @ values. @

Speak out against

Encourage . . _
women harassment and =Ko IaEUNAT (e (TS \V-34G)
to pursue subtle forms of
career-related Become an gender bias. Avoid planning social activities
opportunities. i 3 @ you know would exclude certain
@ S auy @ team members. @

Ensure women Volunteer to

are represented mentor women in
in important your field.

decisions.@ @

..........................................................................................

The actions suggested here are just a few examples of steps you can take. Learn more about implicit bias, what
you can do to combat it, and our research in our white paper series and on our website: http://successinstem.ca/
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Findings & References:

1. Perspective taking increasing psychological closeness, which decreases bias.
Galinsky, A. D., & Moskowitz, G. B. (2000). Perspective-taking: decreasing stereotype expression, stereotype accessibility,
and in-group favoritism. Journal of Personality and Social Psychology, 78(4), 708.

2. Increased contact can reduce implicit bias by changing our cognitive representations (how
we imagine a group of people) of social groups, directly improving evaluations of the group, and
fostering mutual respect between conversational partners.
Pettigrew, T. F., & Tropp, L. R. (2008). How does intergroup contact reduce prejudice? Meta analytic tests of three
mediators. European Journal of Social Psychology, 38(6), 922-934

3. Both men and women can advocate on behalf of underrepresented groups to facilitate change
and break discriminatory norms.
Paluck, E. L., & Shepherd, H. (2012). The salience of social referents: A field experiment on collective norms and
harassment behavior in a school social network. Journal of Personality and Social Psychology, 103(6), 899.

4. Because men and women can be interested in different social activities, women are often
excluded from opportunities that arise from informal networking.
De Welde, K., & Laursen, S. (2011). The glass obstacle course: Informal and formal barriers for women Ph. D. students in
STEM fields. International Journal of Gender, Science and Technology, 3(3), 571-595

5. Greenwald, A. G., & Banaji, M. R. (1995). Implicit social cognition: Attitudes, self-esteem, and
stereotypes. Psychological Review, 102, 4—27.

6. Nosek, B. A, Smyth, F. L., Hansen, J. J., Devos, T,, Lindner, N. M., Ranganath, K. A,, ... & Banaji, M.
R. (2007). Pervasiveness and correlates of implicit attitudes and stereotypes. European Review of
Social Psychology, 18(1), 36-88.

..........................................................................................

About Engendering Success in STEM (ESS)

Engendering Success in STEM (ESS) is a research partnership focused on evidence-based
solutions. The shared goal of our research is to foster women'’s inclusion and success in STEM
(Science, Technology, Engineering, and Math). We bring together social scientists, STEM experts,
and stakeholders in STEM industry and education to use an evidence-based approach to break
down the biases girls and women face on their pathway to success.

With funding from the Social Sciences and Humanities Research Council.
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Find out what strategies (@ and actions (@ you can take to counteract implicit bias”.

You can take action against

implicit bias on three levels: Implicit bias Is the unconscious,

automatic tendency to associate

Institutional ‘ : ‘
Interpersonal oe[tam roles or traits with one
Individual social group more than another®

What Can Institutions Do?

Perform a policy Use gender
“safety check™ @ inclusive imagery? @ Our Company

~ Ensure that your Policy Use gender inclusive photos & s &
institution has gender and pronouns on promotional

inclusive? policies.® [P materials.

Increase the Promote diversity @
representation of women training efforts &
in top positions: @@ accountability*
Seek out and hire women. Implement diversity

Establish a goal for women trainings and assess their
across your institution.® effectiveness. ®

Adopt anonymous @ Support outreach
evaluation practicess activities® @

Redact applicants’ — Speak at an event that inspires
names from application young girls to consider your
materials. @ STEM field as a career path.@

The actions suggested here are just a few examples of steps you can take. Learn more about implicit bias, what
you can do to combat it, and our research in our white paper series and on our website: http://successinstem.ca/
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Findings & References:

1. Women who work at companies with gender inclusive policies are less worried about experiencing
workplace sexism. These policies create a positive social climate between men and women by helping to
improve interaction quality.

Hall, W. M. (2016). Interpersonal triggers and cultural moderators of social identity threat (Doctoral dissertation). University
of British Columbia. Retrieved from https://open.library.ubc.ca/clRcle/collections/24/items/1.0307372

2. Women are more attracted to companies that use gender inclusive photos and pronouns in their

promotional materials.
Murphy M. C., Steele C. M. and Gross J. J. (2007) Signaling threat: How situational cues affect women in math, science,

and engineering settings. Psychological Science, 18(10), 879-885.

3. Having female role models in leadership positions can reduce automatic gender stereotypic beliefs. The

more frequent the exposure to these successful women, the stronger this effect becomes.
Dasqupta, N., & Asgari, S. (2004). Seeing is believing: Exposure to counterstereotypic women leaders and its effect on the

malleability of automatic gender stereotyping. Journal of Experimental Social Psychology, 40(5), 642-658

4. The percentage of women selected for positions dramatically increases when judges are unaware of the
candidate’s gender. Gender biases favoring men are likely to occur when judges are aware of the
candidate’s gender.

Moss-Racusin, C. A, Dovidio, J. F., Brescoll, V. L., Graham, M. J., & Handelsman, J. (2012). Science faculty's subtle gender
biases favor male students. Proceedings of the National Academy of Sciences, 109(41), 16474-16479.

Rouse, C. (2000) Orchestrating impartiality: The impact of ‘blind" auditions on female musicians. American Economic
Review, 90, 715-741.

5. When done well, knowledge about the importance of diversity and inclusion is powerful, especially when
it is paired with organizational structures designed to hold those in top-level positions (e.g., managers)
accountable.

Kalev, A, Dobbin, F., & Kelly, E. (2006). Best practices or best guesses? Assessing the efficacy of corporate affirmative
action and diversity policies. American Sociological Review, 71(4), 589-617.

6. Motivating women and girls to pursue careers in fields where they are highly underrepresented
(e.g., science, technology, engineering, and math) can increase the gender diversity of the field.

Diekman, A. B., Weisgram, E. S, & Belanger, A. L. (2015). New routes to recruiting and retaining women in STEM: Policy
implications of a communal goal congruity perspective. Social Issues and Policy Review, 9(1), 52-88

7. Greenwald, A. G., & Banaji, M. R. (1995). Implicit social cognition: Attitudes, self-esteem, and
stereotypes. Psychological Review, 102, 4—27.

8. Nosek, B. A, Smyth, F. L., Hansen, J. J., Devos, T, Lindner, N. M., Ranganath, K. A, ... & Banaji, M. R. (2007).
Pe(rv)asiveness and correlates of implicit attitudes and stereotypes. European Review of Social Psychology,
18(1), 36-88.
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About Engendering Success in STEM (ESS)

Engendering Success in STEM (ESS) is a research partnership focused on evidence-based solutions. The
shared goal of our research is to foster women'’s inclusion and success in STEM (Science, Technology,
Engineering, and Math). We bring together social scientists, STEM experts, and stakeholders in STEM
industry and education to use an evidence-based approach to break down the biases girls and women face
on their pathway to success. With funding from the Social Sciences and Humanities Research Council.
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