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Overview

* Why is STEM so slow to diversify?

* Challenges across the employee life cycle for members of minoritized groups

* Evidence-based strategies for change
e Shift the focus from individual solutions to systemic solutions
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Why is STEM so slow to diversify?




STEM Pipeline — Leaking Badly

In 2001, there were a bit more than 4 million

9th graders. Four years later, 2.8 million of them
graduated and 1.9 million went on to two- or four-
year college; only 1.3 million were actually ready
for college work. Fewer than 300,000 are majoring
in STEM fields and only about 167,000 are
expected to be STEM college graduates by 2011.

2199.250 1 861,501

2005 College Plans
Fall 2005

4,012,770 1.303.050
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Leaky

pipeline?

277550
Majoring in STEM

Source: NCES Digest of Education Statistics; Science & Engineering Indicators 2008
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Research in Higher Education (2020) 61:540-565
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updates

Or gau Nt | et ? Running the STEM Gauntlet: The Complicity of Four-Year
Universities in the Transfer Penalty
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Talent that wants

to stay. Learn from
& manage exits.

DEI
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ey Onboard

Employee Life
Cycle

https://www.linkedin.com/pulse/employee-life-cycle-elc-prerna-dhand-mukherjee/
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Stereotypes affect attraction to STEM

Table 3. Resulting Goal-Endorsement Factors: Agentic and
Communal Goals

* People see STEM careers as more

. . . ntic a = 87) Communal goals (o = .84)
likely to fulfill agentic goals than - —
communal goals. Recogidon Serig humanity
Mastery Working with people
Self-promotion Connection with others
Independence Arttending to others
* The more students value communal Indoiduati Caringfor ochers
goals, the less their interest in Foa on the ekt Spirtal rewards
STEM. Financial rewards
Self-direction
Demonstrating skill or competence
Competition

Note: A factor analysks of goal-endorsement Items supported two distinct

* Women, first generation students fctors: agence goals 2nd commural gols. Cronbachs Iphas ndicate high
value communal > agentic goals.

internal consistency within each scale.

Diekman et al. (2010). Psychological Science
Stephens et al. (2012). Journal of Personality and Social Psychology
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Stereotypically masculine environments
affect attraction to STEM

Stereotypic of Computer Scientist
(male-dominated field):

Star Trek poster, comics, video
game boxes, soda cans, junk food,
electronics, computer parts,
software, technical books and
magazines

Interestin computer science (standardized)

Non-stereotypic of Computer Scientist
(gender neutral):

Nature poster, art, water bottles,

Figure 1. Reported interest in computer science by women (N = 22) and h ed Ithy snacC kS, COffee m Ugs, ge nera I
men (N = 17) in Study 1 when sitting in a room with objects stereotypi- . .
cally associated with computer science or not stereotypically associated Interest bOOkS d nd maga2| nes

with computer science.
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Cheryan et al. (2009). Journal of Personality and Social Psychology




Representation affects attraction to STEM

B . . & l'g > A . -
* Black women who varied in race stigma Kace SHEmA consciaUsneis

consciousness reported anticipated trust
and belonging at a STEM company.

<
'

o
o

e N0 profile

Trust and belonging
o

. e S N S L I Bl k .
* Website featured (or did not feature) a P _ _B,:k :::a"
profile of a scientist at that company. —— White woman
0.4
0.6

* For Black women high in race stigma | SD below Race 1 SD above Race
consciousness, the presence of a Black Stgma  Sogma
Consciousness  Consciousness

woman scientist buffered threat.
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Pietri et al. (2018). Journal of Experimental Social Psychology




Women historically have had weaker

references than men

Communal

-.28* Composite -.26*

Applicant / Hireability

Gender Ratings
k Agentic %

Composite

Figure 2. Communal and agentic composites as the mediators of the
gender—hireability relationship from Study 2. Standardized estimates are
shown. Results are with control variables in the model. *p < .05.

Regardless of the gender of the letter-writer
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Table 4 Descriptive statistics for doubt raisers by applicant gender for

study 1
Type of doubt raiser Female applicants Male applicants
Mean SD Mean SD
All doubt raisers 0.12 0.69 -0.05 051
Negativity 0.18 121 —0.06 0.87
Hedging 0.13 1.09 -0.04 0.86
Faint praises 0.15 1.14 -0.04 0.90
Irrelevant information 0.10 0.93 0.05 0.84

The scores for all measures of doubt raisers are standardized z-scores, and
the means are adjusted for the covanates

“She is unlikely to become a superstar, but
she is very solid.”

Madera et al. (2009). Journal of Applied Psychology
Madera et al. (2019). Journal of Business and Psychology




his may be changing
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Assessing Gender Bias in Particle Physics and Social Science
Recommendations for Academic Jobs

Robert H. Bernstein ¥2*(), Michael W. Macy 3, Wendy M. Williams 2(), Christopher J. Cameron 3,
Sterling Chance Williams-Ceci 4 and Stephen J. Ceci 2

check for
updates

Citation: Bernstein, Robert H.,,

1 Particle Physics Division, Fermi National Accelerator Laboratory, P.O. Box 500, Batavia, IL 60510, USA
Department of Psychology, Martha Van Rensselaer Hall, Comell University, Ithaca, NY 14853, USA;
mwmacy@comell.edu (M.W.M.); sic9@comelledu (S.]J.C.)

Department of Sociology, Uris Hall, Cornell University, Ithaca, NY 14853, USA;
wendywilliams@cornell.edu (W.M.W.); Gjc73@comell.edu (CJ.C.)

Department of Information Science, Gates Hall, Cornell University, Ithaca, NY 14853, USA;
scw222@cornell.edu

*  Correspondence: rhbob@fmal.gov

N

Abstract: We investigated gender bias in letters of recommendation as a possible cause of the under-
representation of women in Experimental Particle Physics (EPP), where about 15% of faculty are
female—well below the 60% level in psychology and sociology. We analyzed 2206 letters in EPP and
these two social sciences using standard lexical measures as well as two new measures: author status
and an open-ended search for gendered language. In contrast to former studies, women were not
depicted as more communal, less agentic, or less standout. Lexical measures revealed few gender
differences in either discipline. The open-ended analysis revealed disparities favoring women in
social science and men in EPP. However, female EPP candidates were characterized as “brilliant” in
nearly three times as many letters as were men.

Bernstein et al. (2022). Social Sciences




Despite identical credentials, STEM applicants
perceived to be women (vs. men) evaluated
more negatively by STEM faculty

5

4.5

! I
Regardless of faculty a5 -
gender I B Male Student
Female Student
2.5
1.5

Competence Hireability Mentoring

w

N

Fig. 1. Competence, hireability, and mentoring by student gender condition
(collapsed across faculty gender). All student gender differences are significant
(P < 0.001). Scales range from 1 to 7, with higher numbers reflecting a greater
extent of each variable. Error bars represent SES. Nmale student condition = 63,

Nfemale student condition = 64.

Onboard

Replicated and extended to
applicants perceived to be
Black and Latinx (Eaton et
al., 2019, Sex Roles)

Moss-Racusin et al. (2012). Proceedings of the National Academy of Science
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aelver corporate

. Reward, strategy
Women given fewer O pecopion

: Learning
and

opportunities to advance emm

* Archival study: top 50 from the * Coded the available pool of
2014 rankings by U.S. News & likely speakers

World Report * All of the faculty from the top

* 6 types of departments were 100 universities (excluding any
examined due to relative person we already had in our
gender parity speaker database)

e Each department’s “seminars e N=19,355(M 12,538; F 6,817)

and events” website reviewed
for 2013-2014

* 3,652 speakers identified

e Overall, Men (69%, n = 2,519)
gave over twice as many talks
as women (31%, n =1,133).

$& Drexel

* Departments: 22-47% F

Nittrouer et al. (2018). Proceedings of the National Academy of Science
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strategy
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Women given fewer
opportunities to advance
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Fig. 1. Study 1: Percentage of male and female speakers out of the avail-
able pool by department giving colloquium talks.

Controlling for rank, gender effect persisted: x?(1) = 18.3, p < 0.0001; 1.2:1
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Nittrouer et al. (2018). Proceedings of the National Academy of Science




Nationally representative
data from the Faculty
Survey of Student
Engagement

Women and
faculty of color

do more non-
promotable
service

Drexel

Table 1 Regression of service
hours per week on female and
controk. Saurce: FSSE, 2014

Intimtion fixed effects mcluded
Standard emrors presented below
estimates are clustered af the
imsttution level

*p<0.l; ** p <005

‘8 p <001

Service hours per week

Female

Rank (ssistant a reference group)

Associate
Full

0.60 (0.2)%++

245 (0.19)4 %+
3584 (026)%++

Race/ethnicity (Caucasian s reference group)

Native American
Asian/Asian Amencan
Black

Hispanic

Pacitic Islander

Other manority

193 (1.06)*
=076 (034)**
067 (055)
051 (0.53)
053 (143)
-050(056)

Disciplinary area (arts and humanities a5 reference group)

Biological sciences
Physical sciences
Social sciences
Busmess
Communications
BElucation
Engineering
Health
Social services
Other

Constant

g

N

—1.14 (035)**+
—1.42(025)%++
=071 (02T)++
073 (036)*+
0.80 (0.51)

0.66 (0.41)
—=1.19(0.46)**
0.10 (0.45)

028 (0.71)

1.23 (0.56)*+
6.80 (0.25)%++
00

6727
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Strategic
plan det
deliver

chen

Guarino & Borden (2017). Research in Higher Education
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awareness Is
necessary...
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Evaluations of employee's competence

50

40

w
(¥

Female employee ("Elhzabeth™)
8 Male employee ("Mark™)

By = =003, P =044 (=046, D20]
. ' B yay =028, P =000 1015, (.80
Holding the Belief that Holding the Belief that
Women in the Profession Women in the Profession
Do Still Do NOT
Fase Diserimination Free [Hsanminatinn

Begeny et al. (2020). Science Advances




Evidence-based strategies for
change

...bias awareness is not sufficient for systemic change
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s STEM a masculinity contest culture?

* Show no weakness (e.g., admit no doubt or worries)

 Strength and stamina (e.g., power through adversity, work long hours)

* Put work first (e.g., don’t allow family/life to interfere with
productivity)

* Dog eat dog (e.g., destroy your rivals)

Berdahl et al. (2018). Journal of Social Issues
Glick et al. (2018). Journal of Social Issues
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Most scientists regarded the new streambined poer review proaees

ws Cquite an improymeme

THE EVDLUTION DF RCADEMIA

[N RusLisH

_ FREQUENTLY IN
—_— PuBlisd  WHEMNT  Wwedwtacr
PMAYSE
RIS PERISH g g
. \ | / PER 'SH

Lacebook . com / PeJVomics

THIS HERE IS MY ASSISTANT RESEARCHER

HE LIVES ALONE WITH HIS HAMSTER AND HAS ALMOST
COMPLETELY WORKED HIMSELF TO 1DEI’«TH

ONE MORE NERVOUS BREAKDOWN AND HE'LL BE
WELL ON HIS WAY TO PROFESSORSHIP

J
@
(7 & ﬂ
S
\%

ERRANTSCIENCE.COM

THE PATH TO BEING A PROFESSOR IS PAVED WITH EXHAUSTED RESEARCHERS




Neuroscience
L ]
35 Econi)mics
® . This relationship was
(—3 Computer Sment:e . Mame.maﬂcs stron g er amon g
g . women than men.
S Biology Chemistry o
2 Archaeology e
E 304 . * Film
% Astronomy Philosophy
2 : . .
= Education _  FSYehology
-§ th ) e Linguistics Music e
8 Geography Earth Science Anthfopology g
& A e
History  Sociology .o English Lit
2.5+ Communication , Spanish
Classics , 4 -
Art History Comparative Lit
3.0 3.5 4.0 45 5.0 55

Perceived Emphasis on Brilliance

Fig. 1. Relationship between perceived emphasis on brilliance and perceptions of a masculinity-contest culture at
the field level in the pilot study. The line indicates the best-fitting regression, and the error band represents *1 SE.

Vial et al. (2022). Psychological Science
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In an organization described as
emphasizing “brilliance,”
experimentally reducing the
perception that it also had a
masculinity contest culture

k 4
—?— eliminated gender gaps in interest,

imposter feelings, and belonging.

Vial et al. (2022). Psychological Science
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Being an

Strategy for change: teach “team science” [

employer

5
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1

independent framing collaborative framing
B women men

Figure 4. Effects of task framing and participant sex on positivity toward
science career (Study 3). Positivity toward the scientist career was rated on
scales ranging from 1 to 7.

Diekman et al. (2011). Journal of Personality and Social Psychology
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Create gender-neutral lab spaces

= Pécor Pack, 1

. \ T P 2

Less of this... ...and more of this.

(though | wonder if Star Wars has a

different effect in non-STEM classes?) https://www.gettingsmart.com/2015/08/21/applying-psychology-learning-sciences-research-

$& Drexel

developing-makerspace/




Hire with intention

https://doi.org/10.1038/s41562-022-01495-4

US universities are not succeeding
indiversifying faculty

J. Nathan Matias, Neil A. Lewis & Elan C. Hope |®| check for updates

US universities have made public
commitments to recruit and retain faculty of
colour. Analysis of three federal datasets shows
thatat current rates diversity in US faculty

will never reach racial parity. Yet, colleges

and universities could achieve parity by 2050
by diversifying their faculty at 3.5 times the
current pace.

$& Drexel

Unhired UR PHDs
g
1
Y

25,0004 e

203 2014 2015 2016 2017 2018 2019 2020
Year

Fig. 2| Increase in unhired PhDs from underrepresented groups. Between
2013 and 2020, the estimated cumulative number of unhired PhDs from
underrepresented groups in the USAincreased by 3,394 on average per year
(P<0.0001,R*=0.99,[3,311,3,478]).

Matias et al. (2022). Nature Human Behaviour




Talent that wants
to stay. Learn from
o & manage exits.

Ensure equity in policies and -~ PN
procedures

plan designed to
gl deliver corporate
strategy

Learning

e  Transparency: Departments have widely visible information about faculty work activities available for department

members to see.
e  Clarity: Departments have clearly identified and well-understood benchmarks for faculty work activities.
*  Credit: Departments recognize and reward faculty members who are expending more effort in certain areas.

e  Norms: Departments have a commitment to ensuring faculty workload is fair and have put systems in place that

reinforce these norms.
*  Context: Departments acknowledge that different faculty members have different strengths, interests, and
demands that shape their workloads and offer workload flexibility to recognize this context.

e  Accountability: Departments have mechanisms in place to ensure that faculty members fulfill their work obliga-

tions and receive credit for their labor.

$& Drexel

American Council on Education (2021). Equity-minded faculty workloads
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Table 4. Effect of participation on pre- to post- change scores, matched respondents.

Constructs Survey Item Standardized regression j =
coefficients i A
Department -011 catered for Davelc
Conditions °
R I t f d . d There is awareness of implicit bias .142*
€SUlLs OT a randomize Work Practices Transparent work activity data is published .138*
control study of intervention Action Readiness 265"
. h . . d d . Faculty know strategies to improve fairness .165**
Wlt eq u Ity_m Inae pra Ctlces Faculty have concrete steps to ensure equity .181**
Faculty can use data to initiate discussions about 2517
workload
Faculty can create benchmarks for work activities .142*
Perception of Fairness | Distribution of teaching and service work is fair 228"
overall
Self-Advocacy .164**
Faculty feel they can say no to requests .189**
Faculty feel comfortable asking for additional .133*
resources

Regression analysis was performed on survey items and constructs controlling for gender, race, rank, and discipline.
Significant items at *p < .05. **p < .01.***p < .001.

https:/doi.org/10.1371/joumal.pone.0207316.1004

O’Meara et al. (2018). PLoS ONE
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Create more inclusive work cultures

3 major initiatives in ADVANCE Project TRACS:

1. Enhanced research capacity and opportunity through
dedicated grant support staff and grant-writing
bootcamp

2. Enhanced work-life integration by hiring dedicated
family advocate for faculty to navigate caregiving
resources

3. Enhanced cultural attunement through bias education,
hiring of equity advocates, and toolkit for faculty
searches

$& Drexel

Positive Changes in Overall
Psychological Need
Satisfaction One year from
Faculty Gender Baseline
X ———
STEM/NonSTEM ,“Autonomy N
[ Competence
Positive
Reported Change in Job
Involvement | ccccccccccccccccccccccccccccsssmsmem—————————— +| Satisfaction
with ADVANCE Two Years
from Baseline

Figure 2. The indirect effect of involvement with Project TRACS on changes in job
satisfaction among faculty over time. Standardized B coefficients are included to depict the
strength and direction of the association of the given direct pathway (solid line). The greater
the Beta value, the greater the impact of the preceding variable on the following variable, with
*p < .05 and *** p < .001. Faculty gender was coded as 1 = female, 0 = male and STEM
field was coded as 1 = STEM and 0 = non-STEM. Results show a significant indirect effect
between Project TRACS involvement, no matter the person’s gender or field of study, and Job
Satisfaction (dotted line, bootstrapped, 95% CI .0006 to .108). STEM = science, technology,
engineering, and mathematics; TRACS = Transformation through Relatedness Autonomy and
Competence Support; CI = confidence interval.

Smith et al. (2018). Journal of Diversity in Higher Education




Allport (1954) got it right

1. Ensure equal status and value of individuals through fair, THE NATURE OF
equitable practices PREJUDICE
2. Espouse common goals to solve shared problems through GORDON W. ALLPORT
inclusion in decision-making

3. Encourage cooperation and teamwork, especially in ways that
promote friendship potential, by recognizing people as individuals
rather than cogs in the machine

4. Institutional support from the top-down to set the norms for
behavior
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