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Moderador
Notas de la presentación
The presentation will include an overview of the U.S. National Science Foundation’s ADVANCE program which focuses on changing institutions of higher education to enhance gender equity of women in STEM academic careers.  The focus on systemic organizational change is purposeful and strategic for achieving long-term change within STEM academics which is a critical workforce that sets the climate and culture for STEM research and education in the U.S.  The ADVANCE program provides grants to institutions of higher education through the NSF merit review process.  ADVANCE projects address the organizational and cultural barriers at universities and colleges that negatively affect the participation and advancement of women in STEM academics and leadership.  The strategies include things like revising hiring, tenure, and promotion policies and work-life programs and policies to ensure that these are clear and consistently used by decision-makers.  After fifteen years, the program has developed promising practices that have been taken up by many institutions and organizations through partnership grants.  There remain persistent challenges such as differences across STEM disciplines and effective dissemination and scale up of promising practices.  In addition, problems of gender equity are not the same for all groups of women faculty and there is still more to learn about the strategies needed to increase the diversity of African-American women, Hispanic/Latina women, and Native American women in STEM academics.  



ADVANCE Goals
 To develop systemic approaches to increase the representation and advancement of 

women in academic STEM careers
 To contribute to and inform the knowledge base on gender equity in academic 

environments
 To create positive and sustainable change in academic climates

ADVANCE Grant Types
 Institutional Transformation projects - $3.5M over 5 years at one institution
 Adaptation projects - $1M over 3 years at one institution
 Partnership projects - $1M over 3 to 5 years among multiple institutions and 

organizations

U.S. National Science Foundation’s ADVANCE Program

Moderador
Notas de la presentación
Note that these are not about numbers – but about developing systemic/organizational change strategies to increase the numbers and advancement, building knowledge, and making positive change in academic climates.From 1980-2001 NSF programs focused on women in STEM providing direct support for research or educationPrior NSF programs with goals related to increasing the numbers of women in STEM academics (1980 to 2000)Starting with passage of Science & Technology Equal Opportunities Act of 1980Visiting Professorships for Women in Science and Engineering (1982-1997)Research Planning Grants and Career Advancement Grants for Women Scientists and Engineers (1986-1998)Faculty Grants for Women Scientists and Engineers (1990-1991)Professional Opportunities for Women in Research and Education (1997-2000)ADVANCE Fellowships (2001-2003)In 2001, ADVANCE switched to a focus on systemic change to address gender inequity in institutions of higher education. 



Systemic Change 

ADVANCE focuses on “fixing” organizations rather than “fixing” women. 

The goal is long-term change and enhanced gender equity for women in 
STEM academic careers within institutions of higher education. 

Systemic issues within institutions of higher education that impact women’s 
inclusion and success in STEM academics include:
 Unclear, inconsistent, and ambiguous recruitment, retention, tenure, and promotion policies and 

practices
 Lack of work-life balance and career flexibility policies and programs
 Gaps in salaries and access to resources
 Differential responsibility for institutional service and lack of credit for this work
 Data collection and reporting is not disaggregated or used by leadership
 Lack of accountability of institutional leadership for diversity

Moderador
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Organizations have many interrelated components that determine how the organization operates and that contribute to the culture and climate of the organization.  



Gender Equity

 Gender equity is not the same as broadening participation in STEM -
though it may serve this goal

 An example of an equity issue in STEM academics:

AAUP Faculty salary survey data U.S. doctoral institutions 2014-2015

Moderador
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For example, though there are more women faculty than ever before, they are underrepresented at the highest ranks, and even within ranks there are pay gaps.  Source: AAUP faculty salary survey: http://www.aaup.org/reports-publications/2014-15salarysurveyThe reasons are often structural – disproportionate teaching and service for women, inflexible work/family policies, difficult department or classroom climates, lack of transparency in tenure and promotion policies, and in compensation practices, etc.So while adding bodies from diverse groups is helpful, it’s not the same as equity.    



U.S. National Science Foundation’s ADVANCE Program

ADVANCE Portfolio 2001-2015

 Institutional Transformation awards 
 61 (1.8%) of non-profit IHEs in U.S.
 28% of very high research IHEs

 Adaptation and Partnership awards 
to share promising practices
 99 non-profit IHEs in U.S.
 10 STEM professional societies
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$270 M over 15 yearsPortfolio:Update: 3-28-16:  ADVANCE IHEs total 170 different IHEs have had ADVANCE funding – IT, ITC, Leadership, PAID, PLAN.  Does not include the 2016 new IT awards yet.  Plus another 14 non-profit organizations including the National Academies.Over 15 years the ADVANCE Institutional Transformation track (just one of three program tracks) has reached 1.8% of the IHEs in the U.S.  and through  the other program tracks the program has reached 4.6% of the IHEs.  (based on ~3,400 non-profit IHEs in the U.S. in 2010)Research Us in US = 108 VH  and ADVANCE has funded:31 of the very high research institutions or 28.7% This is where we see peer institutional pressure effects where institutions take steps on their own to keep up with peer and aspirational institutions on diversity areasIn addition, the movement of leadership between these institutions and high research institutions – brings ADVANCE to new locations for example the former President James Clement of West Virginia University (an ADVANCE IT awardee in 2010) moved to Clemson University in 2013 and has asked his faculty to develop an ADVANCE proposal and has articulated commitments and taken steps to enhance diversity within Clemson.95% of IT projects experience PI turnover during the project - these PIs take ADVANCE with them to new institutionsPlus another 99 IHEs and 10 professional societies that are participating in the other ADVANCE program tracks (IT-Catalyst, Leadership, PAID, or PLAN) designed to adapt strategies to new contexts and settings or to disseminate promising practices, tools and materials to others or within a STEM discipline or to catalyze change within IHEs.



 Improvement of Institutional Structures
 Institutional data collection systems; Creating expectations for public reporting of data; Establish 

processes for using data in decision making;  Review and revision of policies, practices, and processes 
(hiring, tenure, promotion and others) for transparency, clarity, and consistency

 Equitable Career Support for Individuals
 Formal mentoring programs; Faculty leadership development; Research network development; Policies 

to support faculty during life events and critical junctures

 Work Life Support Policies
 Dual career offices and policies; flexible academic career policies; dependent care policies; other 

work-life balance programs; training for leadership on the implementation of these policies and 
programs

 Empowerment of Individuals and Leaders
 Training and awareness building of gender equity issues (implicit bias, micro-aggressions, stereotype 

threat, tec.); Creating tools and resources for faculty and leadership to use in decision making; 
Creating accountability measures for leadership and decision makers; combating isolation and creating 
networks for women in STEM

Organizational Strategies that Work
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In general, the activities that have been shown to work fall into these general categories.Based on program office reviews of annual and final reports and what has been reported in the literature from ADVANCE grantees



 The University of Michigan STRIDE (Strategies and Tactics for Recruiting to Improve
Diversity and Excellence) Committee
 Provides training on the unconscious bias literature for senior STEM faculty who work with

recruitment committees and promotion and tenure committees is very effective
 Reduces influences of implicit bias on search committees and promotion and tenure committees

 Outcomes
 A significant increase in the number of women hired in science and engineering tenure track

positions (14% in 2001 – 34% in 2006)
 The committee continues to be used at Michigan 10 years after funding.
 This model has been adapted by many other institutions in the U.S. and internationally (mostly

without ADVANCE funds)
 Training and toolkits for others to use available at http://advance.umich.edu/stride.php

ADVANCE Institutional Transformation Example

Moderador
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U of Michigan IT award 0123571



ADVANCE Institutional Transformation Impact

Montana State University studies:
Department level interventions had 
impact on hiring of women
 Intervention: three stages including implicit 

bias training 
 Results compared to control departments:

 6.3 times more likely to make an offer to 
women

 Women were 5.8 times more likely to accept an 
offer 

Another 2015 study revealed the 
acceptance of implicit bias research 
differs among men and women. 

Jessi L. Smith et al. BioScience 2015;65:1084-1087
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Montana State University ADVANCE IT award 1208831, PI Jessi SmithThe study compared intervention departments to a control group of departments - concludes that the intervention that included training on implicit bias resulted in Searches in the intervention were 6.3 times more likely to make an offer to a woman candidate, and women who were made an offer were 5.8 times more likely to accept the offer from an intervention search.  http://m.bioscience.oxfordjournals.org/content/early/2015/10/09/biosci.biv138.abstractOther research from MT State U:  Handley, I. M., Brown, E. R., Moss-Racusin, C. A., & Smith, J. L. (2015). Quality of evidence revealing subtle gender biases in science is in the eye of the beholder. Proceedings of the National Academy of Sciences, 112(43), 13201–13206. http://doi.org/10.1073/pnas.1510649112 http://www.pnas.org/content/112/43/13201.full.pdfThe acceptance of implicit bias research by men and women differs - men, especially male STEM faculty men, evaluate the quality of the research less favorably than women when the research findings include gender bias.



ADVANCE IT - Change in Percent Female Faculty

Total STEM Female Faculty Change in Representation
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Slide 4/28/14Updated 5/9/14Being above the line means that the percent women in STEM academics at the end of the project was higher than when the project started being on the line means there was no change – noting of course that IT was never about numbers it was about INSTITUTIONAL CHANGE but everyone asks about numbers – the problem is that we do not know if this is representative of trends for other institutions without ADVANCE IT projects plus there appears to be variation in the change by tenure rank (graphs on side of slide)



ADVANCE IT - Change in Faculty Climate and Culture
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STEM faculty in the

institution

Women's satisfaction with
jobs and career

Men's satisfaction with jobs
and careers

Deteriorated somewhat Little or no change

Improved somewhat Improved considerably

Cohorts 1-2 (n=19)
*Outcomes  provided by the WESTAT program 
evaluation of ADVANCE-measured in the first 19 
ADVANCE IT awardee institutions only.
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Slide 4/28/14  Updated 5/9/14First graph: Being above the line means that the percent women in STEM academics at the end of the project was higher than when the project started being on the line means there was no change – noting of course that IT was never about numbers it was about INSTITUTIONAL CHANGE but everyone asks about numbers – the problem is that we do not know if this is representative of trends for other institutions without ADVANCE IT projects plus there appears to be variation in the change by tenure rank.Second graph: Represents data on the culture and climate at IT institutions as reported by faculty on surveys.  The data shows dramatic change in overall collegiality reported by women and men.  *Other outcomes  provided by the WESTAT program evaluation of ADVANCE-measured in the first 19 ADVANCE IT awardee institutionsPublications 146 peer reviewed publications - The first cohorts of ADVANCE institutions are responsible for producing 146 peer reviewed publications on STEM gender equity and institutional transformation. Presentations 581 professional presentations - Over 500 professional presentations were delivered on gender equity and institutional transformation at national/international scientific meetings.Research Support 90% allocated research facilities and resources - 90%  of the first cohort of ADVANCE institutions (up from 26%), allocated facilities and resources to equity/diversity related functions after the life of the grant.Strategic Planning 79% inclusion of gender in strategic plans - 79% of the first ADVANCE cohorts (up from 22%), incorporated equity/diversity objectives into their strategic plansWhat works to recruit, retain, and promote women in STEM academics improves the institution for all:Issues for other underrepresented groups can also be addressedMen now enter the work force with a greater interest and expectation for work-life balanceNon-STEM disciplines benefit from institution-wide changesCost/benefits:  The cost of implementing these programs can be offset by  productivity and retention of facultyInstitutional peer pressure to remain competitive with peer institutions to recruit and retain faculty and studentsInstitutional expectations that detailed faculty data will be collected, reported, and used in decision making



Disseminating Lessons Learned from ADVANCE

 The Association for Women in Science (AWIS) worked with 18 scientific societies to 
provide implicit bias training for awards committees and review award guidelines.

Data from seven societies working with AWIS for three 
years (from www.AWIS.org)

Overall the societies that worked 
with AWIS made changes to the 
language in the call for 
nominations and the selection 
process and have seen increases 
in the percent of awards made to 
women in their disciplines.
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AWIS ADVANCE PAID Award 0930073 AWIS partnered with 18 different societies and has seen an increase in the transparency of awards processes leading to more equitable recognition since the project’s inception in 2010.The seven societies in the graph are:ACS: American Chemical Society AGU: American Geophysical Union AMS: American Mathematical Society ASA: American Statistical AssociationMAA: Mathematical Association of America SfN: Society for NeuroscienceSIAM: Society for Industrial and Applied MathematicsPublication: Erin L. Cadwalader , Joan M. Herbers , Alice B. Popejoy (2014), Disproportionate Awards for Women in Disciplinary Societies, in Vasilikie Demos , Catherine White Berheide , Marcia Texler Segal (ed.) Gender Transformation in the Academy (Advances in Gender Research, Volume 19) Emerald Group Publishing Limited, pp.243 – 263Multiple factors contribute to the attrition of women from STEM (science, technology, engineering, and mathematics). A lack of recognition for scholarly contributions is one piece of the puzzle. Awards are crucial not only for recognizing achievement but also for making individuals feel that their contributions are valued. Additionally, awards for research are important for promotion to various levels within the academic hierarchy, including tenure and promotion. With a grant from the National Science Foundation (NSF), the Association for Women in Science (AWIS) has been examining the ways in which women are recognized for their achievements by professional disciplinary societies.



THANK YOU!

Dr. Jessie DeAro ADVANCE@nsf.gov
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Session: Starting a career in Exact Sciences: How to promote 

the participation of women?

ADVANCE portals created by grantees:
www.startegictoolkit.org

www.portal.advance.vt.edu/

http://www.startegictoolkit.org/
http://www.portal.advance.vt.edu/


Indicators of Transformation

Area of 
Accomplishment Accomplishment Description

STEM Women’s 
Representation

49% increase in 
women STEM
faculty

The percentage of women among STEM faculty
increased by 49% between 2001 and 2008 (from
16% to 24% of faculty). Compared to 24%
increase over same time period in SDR
comparison group (from 22% to 27% of faculty).

STEM Hiring 40% increase in 
new women 
STEM hires

The percentage of women among new STEM
hires increased by 40% in the first six years of the
grant (from 25% to 35% of new hires).

Women in 
Leadership

64% increase in 
STEM women in 
leadership

The percentage of STEM women serving in
leadership positions increased by 64% between
2001 and 2008 (from 10% to 16% of leadership).

.
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From a 2012 Program evaluation – not published



Disseminating Lessons Learned from ADVANCE

 University of Washington LEAD-it-Yourself! (LiY!) toolkit 
(PAID1310305) 
 Online open source toolkit that provides planning and instructional materials 

to enable institutions to run leadership training workshops (train the trainers).  
 Builds on work done as part of the ADVANCE IT 0123552 and PAID 

0619159
 University of Wisconsin-Madison “Bias Literacy” workshop

 With an NIH grant in 2010 WISELI created and studied the effectiveness of 
a bias literacy workshop to educate STEMM (science, technology, 
engineering, mathematics, and medicine) faculty about implicit gender bias 
in academia. The result is a “workshop in a box” that contains everything 
needed for facilitators to implement a 2.5 hour workshop.

 Builds on work done as part of the ADVANCE IT 0123666 

Moderador
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U of Washington prior ADVANCE awards:New U of Washington award 1500310 with focus on engineeringWISELI ReferencesCarnes, Molly; Patricia G. Devine; Carol Isaac; Linda Baier Manwell; Cecilia Ford; Angela Byars-Winston; Eve Fine; David Burke; and Jennifer Sheridan. 2012. “Promoting Institutional Change Through Bias Literacy.” Journal of Diversity in Higher Education. 5(2): 63-77. http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3399596/ Carnes, Molly; Patricia G. Devine; Linda Baier Manwell; Angela Byars-Winston; Eve Fine; Cecilia E. Ford; Patrick Forscher; Carol Isaac; Anna Kaatz; Wairimu Magua; Mari Palta; and Jennifer Sheridan. 2015. “Effect of an Intervention to Break the Gender Bias Habit: A Cluster Randomized, Controlled Trial.” Academic Medicine. 90(2): 221-230. 
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