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Foreword

In a faculty meeting I was at many years ago, a young professor and parent described
the academic work-life balance mechanism as “a system of rotating neglect.” The
comment drew laughter, as one might expect, as many of us, even those of us
without children, can identify with this sentiment.

The issue of how one can balance home life, which for some includes the
fulfilling yet difficult task of raising children while working in an academic setting,
is extraordinarily important to men and women alike.

The Women Chemists Committee of the American Chemical Society, which I have
had the opportunity to lead as Chair, is tasked with attracting, retaining, developing,
promoting, and advocating for women in the chemical sciences. Reasons for this
mission include the harsh reality that the pipeline for women in our field has been and
remains leaky. While nearly half of all bachelor’s degrees are earned by women in our
field, only 41% go on to earn a PhD, according to the National Center for Education
Statistics. And as Madeleine Jacobs, the former CEO and Executive Director of ACS,
once said (and I paraphrase), even if those women make it through the pipeline, they
can find themselves dumped into toxic waters with currents taking them places they
do not wish to go. According to “Women Faculty Positions Edge Up” in the
April 7, 2014, issue of Chemical & Engineering News, “At the top 50 schools in
terms of chemical R&D spending, women held just 18% of the tenured and tenure-
track positions in the 2012-13 academic year.” Although robust through the under-
graduate years, the pipeline still leaks for women from graduate school and beyond.

One source of the leaks is the difficulty of harmonizing family life with a career in
academia. Undergraduate students, graduate students, and postdoctoral fellows are
observing the dynamics of this delicate balance in the home and work lives of
women faculty, drawing their own conclusions about the possibilities of this career
path for them. According to University of California Berkeley Professor Mary Ann
Mason, who is one of the authors of the book Do Babies Matter: Gender and Family
in the Ivory Tower, 55% of tenured women professors have children compared to
74% of their male colleagues (page 80) at the 12-year mark beyond earning a
doctoral degree. Female professors are less likely to have children than their
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counterparts (women with terminal degrees) working in industry, government, law,
or medicine. The same is true for male professors when compared against male
doctors and lawyers. The environment in academia, while viewed by some as having
tremendous flexibility, poses challenges for those who wish to have a family, and
gender parity is only achieved when both professional and personal goals of raising
children can be realized.

Dr. Jennifer Graves, the Australian geneticist, in a recent opinion piece for
Financial Review (November 12, 2017), identifies these same issues and echoes
the need to find ways to address the practicalities for women balancing the demands
of motherhood and faculty careers. “It isn't that hard,” she writes. “My suggestions
are simple and not as expensive as losing half our trained workforce.” Her ideas
include providing technical help and formal, shorter work weeks.

The second edition of Mom the Chemistry Professor provides an expanded set of
stories of women who have faced hurdles and setbacks along with joy and fulfillment
in both their work and home life. Given the scarcity of role models, the compilation
of the stories in the first and now this second edition is that much more important, not
only to inform good policy but to provide guidance and inspiration to women far
before they will ever need such policies. Annotations have also been included in the
chapter focused on the reproductive safety challenges of working in chemistry
laboratories while pregnant and breastfeeding and on the career challenges of not
doing so.

I am grateful for the contributions of all these women who are sharing their
personal stories. No matter how they might describe their “rotational systems” of
focus between home and work, children and students, family members and col-
leagues, their stories can bring insight and inspiration to all of us.

Women Chemists Committee Laura Sremaniak
Raleigh, NC, USA
November, 2017



Preface

The Women Chemists Committee (WCC) of the American Chemical Society (ACS)
was first approached by Springer during the year 2012 and asked if we had interest in
publishing an English-language, US-centric version of a book similar in nature to a
book already published by Springer, Professorin und Mutter- wie geht das? (http://
www.springer.com/de/book/9783827424310). They were interested in highlighting
the challenges for women in the United States, where the maternity leave and family
support policies are poor to nonexistent.

WCC was overjoyed to be approached with this opportunity, as it fit directly with
the mission of the WCC. The mission of the WCC is to attract, retain, develop,
promote, and advocate for women to positively impact diversity, equity, and inclu-
sion in the Society and the profession. The WCC has four specific goals that address
this mission:

* Increase engagement and retention of women

* Advocate and educate within the Society on issues of importance to women
* Enhance leadership and career development opportunities for women

» Highlight contributions of women

The book project addresses the first WCC goal of increasing participation and
retention of women in the chemical sciences, specifically within academia. Addi-
tionally, it addresses the fourth WCC goal: to promote and recognize the profes-
sional accomplishments of women in the chemical sciences.

While the first edition of Mom the Chemistry Professor was not an official project
of the WCC or ACS, the editors were all WCC members. It was released in 2014 and
contained 16 personal accounts from chemistry professor moms. The first edition of
the book also contained a chapter on perceptions with respect to chemical safety. The
response of the chemistry community identified opportunities to highlight additional
stories and to call for more reproductive health resources and policies.

This second edition is an official project of the WCC, containing accounts from
mothers who have an even wider range of backgrounds and have followed a variety
of pathways to become chemistry professors and mothers. The editorial team has

vii
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chosen to include in this edition an introductory chapter highlighting some of the
questions young women ask when considering both a family and a career in
academia. This introduction calls attention to the various challenges faced by authors
and different strategies they have used to counter these challenges. With 40 personal
accounts in this edition, the introductory chapter may help the reader select which
chapters they may most identify with or may want to read to focus on a specific
challenge. This edition also addresses more specifically the challenges of chemical
hazards and reproductive safety. The editors have added safety tips and key discus-
sion questions into Megan Grunert Kowalske’s research chapter and asked other
authors to highlight some of the safety challenges they faced and choices they have
made.

It is the hope of the editorial team and the WCC that this book will continue to not
only inspire all women considering an academic career and motherhood but also to
set the stage for more advocacy on behalf of women chemists.

Editorial Team

Mom the Chemistry Professor, Second Edition

California, PA Kimberly Woznack
Rochester, NY Amber Charlebois
Iowa City, IA Renée Cole
South Orange, NJ Cecilia Marzabadi

Greensboro, NC Gail Webster
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Check for
updates

Amber F. Charlebois, Renée Cole, Cecilia H. Marzabadi, Gail H. Webster,
and Kimberly A. Woznack

The second edition of “Mom the Chemistry Professor” features 40 women who have
indeed had the privilege to identify as both mothers and chemistry professors. Many
of the young chemists we have encountered through our daily work with students
and our professional activities feel they are facing a choice between the professoriate
and motherhood. Knowing that these roles are not diametrically opposed, we have
assembled a collection of stories from which we hope readers can find inspiration to
pursue a similar combination of career and family.

Each mother and chemistry professor navigates a unique set of circumstances and
challenges. Though we often feel alone, wrestling with how to best reach our goals,
others are asking similar questions. While editing this collection of stories, we have
identified a series of commonly asked questions. The information provided in the
introduction and the next chapter, combined with insights from others, will help
readers develop their own answers.

A. F. Charlebois
Department of Chemistry and Biochemistry, Nazareth College, Rochester, NY, USA

R. Cole
Department of Chemistry, University of lowa, lowa City, IA, USA
e-mail: renee-cole @uiowa.edu

C. H. Marzabadi
Department of Chemistry & Biochemistry, Seton Hall University, South Orange, NJ, USA
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G. H. Webster
Chemistry Department, Guilford College, Greensboro, NC, USA
e-mail: gwebster @guilford.edu

K. A. Woznack (<)

Department of Chemistry & Physics, California University of Pennsylvania, California, PA,
USA

e-mail: woznack @calu.edu
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The individual circumstances we navigate, and all the questions they raise, occur
in the broader contexts of our departments, institutions, and disciplinary communi-
ties. As current and former members of the Women Chemists Committee (WCC) of
the American Chemical Society (ACS), we also want to raise questions about the
academic landscape, providing insights about the broader contexts and inspiring the
collective work that needs to be done to support others to be mothers and professors.

How Many Women Pursue an Academic Career
in Chemistry?

This simple question is not as easy to answer as it might seem. In addition to finding
the data, there are the related questions associated with the educational pathways that
are expected for academic careers.

First we turn to the number of women earning bachelor’s degrees. The US
Department of Education houses the National Center for Education Statistics
(NCES). NCES administers the Integrated Postsecondary Education Data System
(IPEDS). The American Physical Society (APS) Education program publishes
selected IPEDS data and graphs on their website [1]. The data reveals that from
2001 to 2015, the percentage of undergraduate degrees in chemistry awarded women
ranged from 48 to 52%. Some people might look at these numbers and say that there
is no gender-based issue in chemistry, and it is just “a matter of time” until this
population of female undergraduate students proceeds through the academic ranks
and the lack of women among the ranks for full professors will disappear. Despite
the elapsed time since women achieved 50% representation among earned chemistry
bachelor’s degrees, we don’t continue to see women represented equally.

Next we consider the number of women earning PhD degrees. Each year the
National Science Foundation (NSF) collects data on the number of doctorates earned
in the United States. The Survey of Earned Doctorates (SED) results, including
graduate demographics, are shared publicly on the NSF website [2]. According to
the 2016 SED, there were 2704 doctorates awarded in the field of chemistry in 2016.
Of these only 991 (or 36.6%) were awarded to women.

Determining the number of women in postdoctoral positions is more difficult.
The SED asks participants if they have postgraduation employment commitments.

e Of the male respondents earning a PhD in chemistry, 55% (939 out of 1713)
indicated that they had postgraduate employment commitments. Of those male
chemistry PhDs with commitments, 61% (n = 576) indicated that they would be
moving to a postdoctoral appointment or an academic appointment.

* Of the female respondents earning a PhD in chemistry, 50% (497 out of 991)
indicated that they had postgraduate employment commitments. Of those female
chemistry PhDs with commitments, 58% (n = 289) indicated that they would be
moving to a postdoctoral appointment or an academic appointment.
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So, fewer women than men are earning doctoral degrees in chemistry. Of that
smaller population, a slightly smaller percentage indicate by their commitments that
they are interested in going into an academic career that in most cases requires the
completion of a postdoctoral research appointment.

The question about the number of women pursuing academic careers in chemistry
can only be partially answered, due to limited data sets. The Open Chemistry
Collaborative in Diversity Equity (OXIDE) is a nationally funded initiative to
advocate for fair and inclusive treatment of faculty by reaching out to administrators
in the top research universities in the country. OXIDE collaborates with Chemical &
Engineering News (C&EN) to collect data from these PhD-granting, research-
focused departments to monitor the demographics of those faculty members
[3]. According to the C&EN article “Women crack the academic glass ceiling,”
the percentage of women among the faculty ranks at the top research institutions is
increasing across all ranks [4]. In the 2014-2015 academic year, women represent
26% of the assistant professors, 30% of associate professors, and 14% of full
professors at the top 50 universities in terms of 2014 chemical R&D spending
[4]. The higher percentage of women at the level of associate professor may suggest
that they are not being promoted to the rank of full professor at the same rate as male
faculty members.

What Are the Backgrounds of Chemistry Professors Who
Are Mothers?

Chemistry professor mothers come from a variety of backgrounds. Each has her own
combination of identities beyond gender—racial, ethnic, sexual orientation, socio-
economic, geographical, religious, etc.—a combination conveyed in the feminist
concept of intersectionality. This term was originally coined by legal scholar
Kimberlé Crenshaw [5]. “Intersectionality references the two-fold idea that people’s
identities are complex, often not fitting easily into distinct social categories of
gender, race, class, and sexuality. ..” [6]; while acknowledging all that makes each
of us unique, intersectionality highlights the challenges associated with various
identities. Intersectionality also indicates “that sexism, racism, classism, homopho-
bia, ableism, religious persecution, and nationalism are interlocking systems of
oppression that shape our lives and social institutions” [7].

As we celebrate and seek to increase the number of female chemistry professors
from different backgrounds, each of us needs to consider how our own background
influences our perspectives and behaviors. Even the most well-intentioned person
sees the world from her or his own “privileged” standpoint, which includes implicit
biases. For women who identify as coming from an underrepresented group, there
are often additional career challenges in addition to those faced by women. Women
from racial and ethnic minorities may encounter racism and stereotyping by students,
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First-generation college student _
LaeTQiA* [

0 2 4 6 & 10 12 14 16
* Lesbian, gay, bisexual, transgender, queer/questioning, intersex, and asexual
Fig. 1 Distribution of authors who identify as first-generation college students; as lesbian,

gay, bisexual, transgender, queer/questioning, intersex, or asexual; or as from a non-majority
race/ethnicity

Table 1 Guide to chapters featuring authors who identify as coming from a non-majority race or
ethnic background or identify as first-generation college students

Authors who identify as:

Being from a non-majority race or Amanda Bryant-Friedrich, Mary Crawford, Amina
ethnicity (14) El-Ashmawy, Isabel Escobar, Jani Ingram, Sherri
Lovelace-Cameron, Jin Montclare, Ingrid Montes,
Sherine Obare, Rena Robinson, Omowunmi Sadik,
Darlene Taylor, Idalis Villanueva, Leyte Winfield
LGBTQIA: lesbian, gay, bisexual, Mary Crawford, Sara Mason and Emily Niemeyer
transgender, queer/questioning,
intersex, and asexual (3)

A first-generation college student (13) | Stacey Lowery Bretz, Amber Charlebois, Mary
Crawford, Judith Iriarte-Gross, Sherri Lovelace-
Cameron, Emily Niemeyer, Patricia Redden, Rachel
Rigsby, Omowunmi Sadik, Michelle Ward, Gail Web-
ster, Leyte Winfield

fellow faculty members, and administrators. Women may also experience discrim-
ination on the basis of their gender expression or sexual orientation. It is truly
important for us each to serve as campus advocates to embrace our differences and
build a culture where we can work together to develop policies and practices on
academic campuses to minimize the impact of biases.

A notable number of our authors identify as first-generation college students.
They are the first person in their immediate family to attend and graduate from
college. It is in no way a prerequisite that chemistry professors come from a family
who has family members with advanced degrees (Fig. 1; Table 1).
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When Should I Start a Family?

Each woman should decide the time that’s right for her to start a family. Women in
this volume describe having or adopting children at all stages in their professional
career: before graduate school, as graduate students, postdocs, pre-tenure faculty,
and after receiving tenure.

Potential career impacts are among the aspects to consider. In the book Do Babies
Matter? Gender and Family in the Ivory Tower [8], Mary Ann Mason states that
“For women in academia, deciding to have a baby is a career decision.” The timing
of family formation is discussed, and the book reports that the impact of an “early
baby” [baby arrives within 5 years of the completion of the PhD] is far greater when
compared to women without children and men, whereas a “late baby” [baby arrives
more than 5 years of the completion of the PhD] has a far less dramatic effect on
one’s career.

Many other aspects, personal and professional, must be considered along with the
timing and nature of potential career impacts. What are your personal priorities? Is
there a medical history or conditions that could impact your fertility? How comfort-
able are you with navigating the uncertainty of life and adjusting your anticipated
trajectory? Along with these and other questions, there are a few practical aspects to
consider.

One important consideration must be the ability to take some time off around the
birth date or adoption date. A supportive mentor and departmental/university climate
are helpful but may not always be present to support this leave request.

Also, careful considerations should be made about whether or not your laboratory
activities can continue during pregnancy and breastfeeding. This is the focus of the
next chapter “Motherhood and Academic Chemistry Laboratories: Safety and Career
Challenges from a Qualitative Study,” by Megan Grunert Kowalske. Besides con-
sulting with your physician, be sure to notify your environmental safety officer
and/or supervisor before continuing work in the lab once you have found out you are
pregnant. If possible, initiate a hazard/risk assessment process before you become
pregnant.

Many women describe the importance of a support network for helping them
manage childcare and work obligations. It is often a spouse but also includes family
and community members as well (Fig. 2; Table 2).

Will I be Able to Plan My Pregnancies, Childbirth,
or Adoptions to Occur at Just the Right Time?

Many women, not just chemistry professors, hope to have their children during a
certain stage of their life. As highlighted above, many academic women may want to
have or adopt a child during a certain career stage.
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Fig.2 Stage in their careers during which the authors had/adopted a child (the sum of the responses
is greater than the number of authors because some authors have more than one child)

Table 2 Guide to chapters based upon the career stages at which authors had/adopted a child

Authors who have/had adopted a child:

Before graduate school (6)

Pamela Brown, Mary Crawford, Judith Iriarte-Gross, Cecilia
Marzabadi, Omowunmi Sadik, Michelle Ward

During graduate school (8)

Pamela Brown, Renée Cole, Ingrid Montes, Sunghee Lee,
Saundra Yancy McGuire, Sherine Obare, Gail Webster, Leyte
Winfield

During a postdoctoral
appointment (10)

Stacey Bent, Stacey Lowery Bretz, Amber Charlebois, Jennifer
Heemstra, Mindy Levine, Nancy Levinger, Omowunmi Sadik,
Darlene Taylor, Danielle Tullman-Ercek, Idalis Villanueva

During faculty appointment
(pre-tenure) (21)

Stacey Bent, Stacey Lowery Bretz, Amanda Bryant-Friedrich,
Amber Charlebois, Elizabeth Dorland, Amina El-Ashmawy,
Cheryl Frech, Jennifer Heemstra, Margaret Kanipes, Mindy
Levine, Nancy Levinger, Sheri Lovelace-Cameron, Sara Mason,
Jin Montclare, Janet Morrow, Sherine Obare, Rachel Rigsby,
Reni Robinson, Danielle Tullman-Ercek, Idalis Vilanueva, Kim
Woznack

During faculty appointment
(post-tenure) (9)

Amber Charlebois, Isabel Escobar, Margaret Kanipes, Jin
Montclare, Janet Morrow, Emily Niemeyer, Patricia Redden,
Kim Woznack, Sherry Yennello

During faculty appointment
(tenure not applicable) (3)

Elizabeth Dorland, Amina El-Ashmawy, and Catherine Welder

Unfortunately, most institutions of higher education in the USA do not offer paid
parental leave or paid maternity leave to their faculty members. While most pro-
fessors meet the requirements of the Family and Medical Lea