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Presenter
Presentation Notes
Abstract:In keeping with the overall conference theme on “Resilience of Chemistry”, Dr. Walker will speak to the resilience and fortitude of women academics in science and engineering disciplines. This is particularly timely as we work to recover from the disruption that the global pandemic has wrought on our research programs and professional trajectory, and most notably impacting those in caregiving roles. Dr. Walker earned degrees in environmental and chemical engineering, has been a research active faculty member in the environmental chemistry and colloidal communities, and now serves a dean of engineering.  From this vantage point, she will share observations from her experience, relevant data from the literature, and ideas and strategies for our collective, successful future. 



Moment of Gratitude and Welcome
• Organizers: Dion Dionysiou, Christie Sayes, Virender Sharma and Charifa Heijase

• Co-presenters: Janet Hering, Katherine McMahon, and Michelle Scherer

• ACS

• Welcome to our community!
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Presentation Notes
Gratitude to organizers – such a session would never have occurred when I was a studentHumbled to be presenting with and leading off this session with amazing women who have led our fieldGrateful to convene in this hybrid way.  I am grateful to the ACS for acknowledging that we are not all in a position or ready to return to in person and making virtual engagement feasible.  I have 4 children under 12 and not eligible for vaccination.  Professional societies making participation feasible for those of us with caregiving needs is fundamentally critical for our being “at the table”Welcome particularly to those who are newer members of our field.  Welcome to our community and welcome to an extraordinary sub discipline – both scientifically and personally.  I wish I could greet you in person, but know that those of us who are organizing and presenting are here to be part a resource to you 



Mentoring and Being Mentored
PhD students
• Gexin Chen
• Berat Haznedaroglu
• Hyunjung Kim
• Amy Gong
• Indranil Chowdhury
• Ian Marcus
• Ryan Honda
• Alicia Taylor
• Jacob Lanphere
• Travis Waller
• Chen Chen
• Drew Story
• Caroline Kim
• Holly Mayton
• Unnati Rao
• Daniel White
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Master students
• Olgun Zorlu
• Parham Javadinajjar
• Kelsey Whittaker
• Jessamine Quijano

Post-doctoral advisor:
• Saeed Torkzaban
• Yongsuk Hong
• David Ginsburg
• Nichola Kinsinger
• Avner Ronen

Countless undergrads…

Mentors
Massoud Pirbazari (USC)
Linwood Pendleton (USC)
Meny Elimelech (Yale)
Jon Walz (Yale)
Joe Childers (UCR)
Mark Matsumoto (UCR)

Collaborators and friends…
Grad school friends
GRC foosball and hiking buddies
AEESP, ACS, AICHE
ASEE and ELATES

Presenter
Presentation Notes
And finally, I want to acknowledge the community I gathered along the way –Grad school friendsSenior faculty friends that I have looked up to and worked with through our professional societiesFellow deans – people I see with a similar value system as they lead through ASEE



Acknowledging where we are
• 14% of National Academy of Science (NAS, 2017) are women
• In 2021 NAS elected 120 new members last year, 59 women (49%, 

highest ever) 
• 9% of the National Academy of Engineering (NAE), 2020)
• In 2021, NAE elected 128 new members, 27 are women (21%)
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Why aren’t we further along?!

Presenter
Presentation Notes
ACS does not report data with gender and race – and I did not feel comfortable looking at names or pictures and assigning a gender to get at this data.  Lets look at who is earning the degrees these days…



  

 

  

Chemistry degrees conferred 2018
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National Center for Education Statistics -  US Department of Education – most up to date data reported by them prior to the pandemicChemistry seems to be doing pretty well for degrees earned these days – much better than I remember in graduate school.  So kudos to chemistry for making this shift in the demographics of your classrooms…I’d be curious for your thoughts on what chemistry has done as a field to achieve this – at least at the BS level40% of PhDs are women



Chemical engineering degrees conferred 
2018
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Chemical engineering – we have a long way to go. And I’m sad to say that chem eng is one of the better engineering disciplines in terms of recruiting women.  If we were looking at mechanical or electrical engineering, the blue bar would be a blip on the screen compared to the orange at all levels.30% of PhDs are women



Env. engineering degrees conferred 
2018
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Presentation Notes
I am proud of our environmental community for leading the way in approaching parity for degrees earned recently.  I can appreciate the n values are quite low compared to chemistry and chemical engineering that graduate 14 and 11 thousand students per year at the bachelors level vs the 1500/year in environmental engineering.  So perhaps scale makes a real difference here.�I would be interested to this groups thoughts on what makes this discipline – and the subdiscipline of env chemistry that spans all three – chemistry, chem eng and env eng – more “sticky” for women – we stick around through the PhD on similar levels as the menSo how does this translate to the professoriate?  Lets take a look at a snap shop that the National Center for Education Statistics, NCES gives us48* of PhDs are women



STEM faculty 2019
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28% of all tenured faculty – associate and full professors – are women39% of assistant professors are women40% of non-tenure track faculty are womenThis is encouraging to think that women are transitioning – although by this data being a composite of STEM it loses the important granularity that disciplines give.  Think of some life sciences that are much higher by proportion of women and then mechanical engineering that is in the single digits still…  So how does this look over time, and not just in this snapshot



Chemistry faculty over time
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Source: Open Chemistry Collaborative in Diversity Equity (OXIDE) surveys, 2019

Presenter
Presentation Notes
Here are the chemistry faculty ranks over the past 20 years.  We see that overall the percentage of women faculty has risen from 10 to 20% women.  And we see women being promoted through the ranks as well.  



Chemistry faculty 2017
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Presentation Notes
So we can look at a snapshot again for women in chemistry at the various ranks in the most up to date data we could find published in 2019.  when we dive into this we see that the proportion of women diminishes when we get to the full professor ranks.  Women only make up about 15% of the full professorsA combination of challenge with earning promotion and the fact that many senior faculty haven’t retired in departments where those most senior departments are primarily men.This issue of why women don’t advance to full professor with as much success or speed is actually the topic of a brand new NSF Advance grant that I was just awarded as PI at Drexel.  We’ll come back to that later in this talk.



Chemical engineering faculty 2020
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Chem Eng trends aren’t so different than chemistry faculty across the ranks.Women only make up about 15% of the full professors just like chemistry



Environmental engineering faculty 2020
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Presentation Notes
Even though environmental engineering has reached parity in PhD earning, we still see the faculty ranks not reflecting that.  At the assistant level women only make up a third of the total faculty and this diminishes to 15% at the senior faculty ranks.So why are we seeing women achieving 15% at the senior ranks even across these three disciplines? A combination of challenge with earning promotion and the fact that many senior faculty haven’t retired in departments where those most senior departments are primarily men.  But there are also issues of systemic bias and culture that also play roles here.This issues surrounding why women don’t advance to full professor with as much success or speed is actually the topic of a brand new NSF Advance grant that I was just awarded as PI at Drexel.  We’ll 



Chemistry faculty 2017
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Now what about our faculty from historically underrepresented groups?9% of assistant6.5% of associate ranksLess than 4% of professor ranks



Chemical engineering faculty 2020
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10% of assistant10% of associate ranks8% of professor ranks



Env. engineering faculty 2020
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8% of assistant11% of associate ranks8% of professor ranksSo again, as much as we pride ourselves on reaching such diversity in our classrooms and our labs, this has not translated to representation on our faculty – env engineering is no different than these other disciplines.  Our numbers o HUG faculty are abominable.  See how the relative % at these ranks are mostly flat?  There is a great sociological research project to be done here – to me this is indirect, but stark evidence of systemic racism. 



Acknowledging where we are
National Academies Press ––

• Master degree increase in chemistry by 35% between 2000 and 2015 (823-1109)
• 30.5% increase for men (up to 14k)

• Master degree increase in engineering by 129% between 2000 and 2015 (5342-12282)
• 91% increase for men (up to 37k)

• PhD degree increase in chemistry by 82% between 2000 and 2015 (664-1206)
• 19% increase for men (up to 1.7k)

• PhD degree increase in engineering by 190% between 2000 and 2015 (835-2426)
• 75% increase for men (up to 8k)
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Source: National Academies Graduate STEM Education for the 21st Century 

(2018 report)

Presenter
Presentation Notes
Here is something else to “chew on”….Women may be increasing in fraction, but it is against a rising tide. The number of men doing masters and PhDs overall in chemistry and engineering are going up.   Over the past 5 years alone we have seen greater numbers of degrees confired but also a  



Acknowledging COVID
• In our Universities

• Setback in the growth of representation of women in STEMM fields
• Institutional response exacerbated gender-based inequalities

• In our professional circles
• Decreased time to network and engage in collaborations because of non-work tasks
• Women, who may already feel isolated in their field, had that effect amplified by the 

pandemic

DREXEL UNIVERSITY COLLEGE OF ENGINEERING
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Source: National Academies – Impact of COVID-19 on 
the Careers of Women in Academic Sciences, 
Engineering, and Medicine (2021 report)

Presenter
Presentation Notes
So now that I have painted perhaps a less rosey picture than one would want to hear, we have to acknowledge that this is being exacerbated by COVID.  The National Academy’s report that came out earlier this year summarized in black and white what we had all been experiencing and witnessing this past year and a half.  



Acknowledging COVID
• In our personal lives

• Exacerbating work/life inequalities, leading to loss of early career female academics
• Exacerbated mental health conditions, which occur more frequently among women

• In our Departments
• Lay-offs and furloughs disproportionally affect women, due to tending to be in non-

tenured positions
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Source: National Academies – Impact of COVID-19 on 
the Careers of Women in Academic Sciences, 
Engineering, and Medicine (2021 report)



Acknowledging COVID

• In our labs
• Decreased productivity for women, less journal articles written by women 

since start of pandemic 
• Note: 4.9% less on all topics, 44.5% less first author and 15.4% less overall 

than would be anticipated on COVID based topics
• Reduced research productivity compared to men due to switching to online 

learning, and caregiving responsibilities

DREXEL UNIVERSITY COLLEGE OF ENGINEERING

19

Source: National Academies – Impact of COVID-19 on 
the Careers of Women in Academic Sciences, 
Engineering, and Medicine (2021 report)

Presenter
Presentation Notes
If there was ever a time to rally together, and to demonstrate the resilience in all of us that have gotten us to this point in our lives, the time is now.  The disparities I discussed for jobs must be addressed – so lets talk about how



Moving Forward
• Lean on our Professional Societies

• American Society of Engineering Education (ASEE)’s Diversity Recognition Program 
(begun in 2018)

• Women Chemists Committee of ACS – newsletter, books, advocacy

• Building on our strengths – Collaboration
• See National Academies report from  2021 that speaks to global cooperation and partnership as the 

way to strengthen our leadership in STEM internationally
• Future of federal research funding mandates collaboration and convergence
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Presentation Notes
We can start changing all of these trends and support the collective response and resilience of our colleagues by doing some key things. First – lean on our societies.  Mention the roots of the Gordon Conference Power hour being informal mentoring being led by amazing women in environmental chemistry like Allison MacKay and Janet Hering, Catherine PetersCollaborate with one another.   A recent academy report on global cooperation speaks to our strength in STEM and the opportunity for us still to be leading global innovators.  Build on your inherent interest in interdisciplinarity and collaborate across disciplines.  Find your supportive community not only in your personal life and workplace, but through your scholarship.  



Moving Forward
• Nicholas Donofrio – “Strengthen Innovation and Inclusion by Bringing 

Opportunity to Talent” (2020) Bridges 50th Anniversary 
• Student recruitment
• Faculty hiring

• Demand Institutional support
• NSF ADVANCE program
• COACHE - Instruments to investigate tenure equity since 2008 

(https://coache.gse.harvard.edu/history-mission)
• Become the leader – ELATES, ACE, https://drexel.edu/provost/initiatives/elates/
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Presentation Notes
Nick Donofrio – IBM Fellow Emeritus, retired exec vice president of innovation and technology of IBM and NAE member – presents the idea that we have an obligtation to take opportunity to talent, and not trying to move talent to opportunity.  In the way we’ve been trying to move talent, systemic bias has gotten in the way of progress over decades of best intentionsNick speaks of “taking opportunity to talent” – we must do this1  As a collective, higher ed must look at our approach to student recruitmentFor student recruitmentWhat fraction of BIPOC students are at HBCUs and HSIs?Reaching our BIPOC students on our campuses and elsewhereHow do we convey the impact our STEM fields can bring? And how can we ensure the culture in our classrooms and labs are truly inclusive?At Drexel our Advance Catalyst grant is kicking off study designed to evaluate current policies, procedures and practices for faculty transitioning from associate to full – to identify best practices developed through other advance programs and to develop a 5 year strategic plan towards equity in faculty promotion for women and BIPOC faculty.  Push for tools that can be used by your institution to do some introspection and really look at the culture of the organization.  COACHE is one example of an organization that can bring a survey instrument to your institution.  Faculty can be very influential and push for this sort of work.Finally, I encourage you to “tool up” – develop those leadership skills so that you are truly empowered and ready to lead change.  This does not mean you need to take the path I’ve taken towards administration.  Leadership comes in many forms and in all ranks.  Upskilling in leadership makes you a better researcher and manager of your lab group and of collaborative projects, as well as it supports and enhances your service work on campus and beyond.  But it will teach you tools that you might not have realize you need to lead change and move the needle – so that 20 years from now our conversation at this session will look very different.  I admit, I share this final point because I have benefited from excellent programs that prepared me for leadership. And I recently became the Exec director of the ELATES program which is an exec leadership program for faculty women in STEM across north America.  I encourage all of you at the associate and full prof ranks to apply for the program or reach out to me if this interests you.  



Resilience Thru Community
PhD students
• Gexin Chen
• Berat Haznedaroglu
• Hyunjung Kim
• Amy Gong
• Indranil Chowdhury
• Ian Marcus
• Ryan Honda
• Alicia Taylor
• Jacob Lanphere
• Travis Waller
• Chen Chen
• Drew Story
• Caroline Kim
• Holly Mayton
• Unnati Rao
• Daniel White
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Master students
• Olgun Zorlu
• Parham Javadinajjar
• Kelsey Whittaker
• Jessamine Quijano

Post-doctoral advisor:
• Saeed Torkzaban
• Yongsuk Hong
• David Ginsburg
• Nichola Kinsinger
• Avner Ronen

Countless undergrads…

Mentors
Massoud Pirbazari (USC)
Linwood Pendleton (USC)
Meny Elimelech (Yale)
Jon Walz (Yale)
Joe Childers (UCR)
Mark Matsumoto (UCR)

Collaborators and friends…
Grad school friends
GRC foosball and hiking buddies
AEESP, ACS, AICHE
ASEE and ELATES

It is through this rich and powerful community of colleagues, mentors, students, and friends that we can be resilient…  

Presenter
Presentation Notes
So I would like to finish by where I started – in acknowledging the wonderful people who have been part of my journey as a mentor, friend, colleague, and student.  It is through this rich and powerful community that we can be resilient.  And in final words of encouragement to those of you watching who are contemplating academia – please know that these statistics do not define your fate.  Surround yourselves with a supportive community – with the ACS Env Chem Division, in your lab, in your personal network and so on – and you will not be a statistic.  Know that this is indeed a truly satisfying and impactful field to be in.  So be resilient.  Show fortitude.  And persist.  Our field needs you and our world needs you.
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