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To all the women who came before us,


All who stand beside us,


And all yet to follow.













Preface





Our story started with a question and a QR code. The question was simple: “What stories can we tell girls and women to encourage them to join us in this field?” I posed this question at the seventy-fifth annual American Physical Society Division of Fluid Dynamics (APS DFD) meeting in Indianapolis, during the Women in Fluids networking lunch. I had no idea at the time that this simple inquiry would spark a journey that would ultimately lead to the creation of this anthology.


But let me go back a little further. About a month before that meeting, I had connected with Tiffani Teachey, PhD, an inspiring woman in science, technology, engineering, and mathematics (STEM) with a contagious passion for encouraging young, underrepresented groups to pursue science and leadership. Dr. Teachey, a STEM advocate and author, had written and published a children’s book called What Can I Be? to help fill the void of diverse representation in books about STEM careers. Tiffani’s initiative struck a deep chord within me. Here was someone who saw a need, acted, and was now making a difference. I couldn’t stop thinking about what she was accomplishing—what if I could do something similar for young girls and early-career female scientists in fluid dynamics?


However, as I toyed with this idea, my impostor syndrome crept up alongside me, whispering, “Who are you to write this? Who would listen?” It was only when I gathered the courage to pose my question at the women’s networking lunch that everything began to change. In a moment of boldness, I put out a QR code asking for others to join me in this vision, and to my surprise, over forty women filled out the form! It was clear—this project resonated with many.


From that point forward, I knew this project could no longer be just an idea. Tiffani’s work was the spark, and it was the collective strength and support of the women who responded that gave life to the Stories of Women in Fluids (SOWIF) Initiative. I realized that storytelling could offer women in fluid dynamics a platform to share their unique experiences, challenges, and victories—stories that might inspire others and even shift the way people see themselves within the field.


Forming a leadership committee was the next step, and I was fortunate to be joined by an incredible group of fellow fluid dynamicists: Roni Goldshmid (Caltech/UCSD), Swathi Krishna (University of Southampton), Beverley McKeon (Stanford University), Banafsheh Seyed-Aghazadeh (University of Massachusetts Dartmouth), and Nicole Xu (University of Colorado Boulder). Together, we were able to secure funding through the APS FOEP (Forum on Outreach and Engaging the Public) Mini-Grant and the generous support of Prof. Bharath Ganapathisubramani (University of Southampton) and other anonymous in-kind donors, whom we lovingly call “Friends of SOWIF.” The final piece to the funding puzzle clicked in when we were awarded the grant from the Office of Naval Research (ONR). With all of this support, we rolled up our sleeves and set out on the path that created the anthology you’re reading today.


As we journeyed down our path, it became clear to us that our chosen medium of storytelling should be at the heart of this initiative.


The profound emotional connection created as readers step into the personal worlds of the scientists behind the work offers context for understanding their challenges and triumphs. As a mechanism to raise awareness on the current status of women in STEM, engaging people at a deeper level has the power to promote empathy and ultimately make technical fields like fluid dynamics more inclusive. Sharing not only our professional achievements but also our personal journeys can be the lifeline for other early-career scientists who might question continuing in their chosen field.


One of the most profound unanticipated outcomes of this project was the reflective journey that many of our authors experienced during the writing process. Writing personal narratives reconnected some authors with parts of themselves that they had pushed aside in pursuit of their careers. In writing “PhD(ance),” Nicole Xu reignited a passion for dance, something that she had let go as her career progressed. She now makes time to teach dance in Boulder while working as an assistant professor, fully embracing the idea that productivity and work–life balance are not mutually exclusive.


In writing “Failure Is the Only Option,” Margaret Byron found that reflecting on her professional journey has impacted how she approaches mentoring and encouraging her students. As an early-career scientist and researcher, she now sees what a surreal privilege it is to feel like she has wisdom to pass on to the next generation.


For many, the process of sharing their stories became healing, allowing them to reexamine their paths and, in some cases, rediscover passions they had long set aside.


In addition to experiencing personal growth, we formed writing clubs and accountability groups to support this project, which fostered a new community of women in science. These groups connected scientists who might never have had the opportunity to collaborate. Before being assigned her writing partner, I had met Karen Ashby Flack in meetings and shared drinks with her over the years. However, it was through our multiple Zoom sessions discussing each other’s chapters that I truly came to know her on a personal level. Now I consider her a close friend. For many of us, the shared goal of completing this project expanded our network of support and strengthened the bonds between us.


There was also a realization that sharing personal stories publicly—no matter how positive—felt like inviting scrutiny by identifying as a “woman scientist.” Going back to the first women in their fields, women strove to remove the adjective woman from their professional identities. We were scientists and engineers—no qualifying adjective necessary.


Within the last decade, embracing the adjective has become empowering. We are women scientists and women engineers—the use of the word now incorporating the unique perspectives we bring to our professions. Expanding our lens to include transgender women scientists and engineers, invoking the adjective signals and honors a deeply personal journey. This complex view of a single word reflects the challenge of navigating professional identity and gender in a male-dominated field.


As we developed this project, we came to strongly believe that our mission was to create a platform that allows women to own their narratives without fear of being diminished by this single word—woman.


As we conclude this first volume of Persevere, Survive, & Thrive, we encourage women scientists to contribute to future volumes, sharing their journeys and their wisdom. We hope that this anthology, which started with a QR code and a question, will serve as a beacon of inspiration for others. By continuing to share our stories, we can help shape a more inclusive and representative scientific community.


Whether you’re a seasoned professional or an early-career scientist, your story matters, and it has the power to inspire those who will follow in your footsteps.


—Kelli Hendrickson


Founder and Principal Instigator of the Stories of Women in Fluids Initiative













Introduction





Starting a career in science is no small feat, especially for women1 navigating male-dominated STEM fields. This anthology, Persevere, Survive & Thrive, shares the powerful and authentic stories of women working in the highly specialized area of fluid dynamics. Through candid narratives, these women reflect on the hurdles they’ve overcome, the triumphs they’ve achieved, and the strategies they’ve developed to persevere—offering hard-won wisdom and a powerful sense of belonging to all who read.


But this book is for everyone. Whether you are an early-career scientist, a peer, or a colleague, these stories offer valuable insights into the lived experiences of women in STEM. They are an invitation to not only better understand these journeys but to recognize how we can all play a role in building more inclusive and equitable scientific communities.


There are many recurring themes across the stories in this anthology—impostor syndrome, loneliness, perceived expectations, ignorance, and sexism. Yet, the details of each story and the wisdom won are as diverse as the women who share them. From professors to researchers, from early-career scientists to seasoned professionals, the contributors come from different backgrounds and bring a range of perspectives to the conversation. Despite their varied paths, common threads run through their experiences: resilience, determination, and the courage to keep finding a way forward and thrive.


From a female professor learning to stand her ground in a workplace rife with gender bias, to an international student navigating the intersections of gender, race, and nationality in a foreign country, these stories span continents, cultures, and career stages. The women in this book share how they found strength, sometimes in unexpected places, and how they navigated through—and around—systems that weren’t always designed with them in mind. These are the voices of peers and colleagues—women who have persevered through obstacles and have built or are building successful careers in STEM.


The real power of this anthology lies in its specificity. Rather than relying on generalities, the contributors have offered detailed, personal accounts that paint a vivid picture of what it means to be a woman in STEM. For instance, one author describes how she was once the only woman in a large research team and struggled with being overlooked for leadership roles despite her expertise. After advocating for herself and seeking mentorship from outside her immediate network, she was eventually recognized for her contributions and took on a prominent leadership position in a groundbreaking project. Another author details how she balanced the demands of pursuing her PhD with being a new mother, battling exhaustion, guilt, and pressure from colleagues who questioned her commitment to the field. Her story illustrates the immense difficulty many women face in balancing their professional ambitions with personal responsibilities—and how she ultimately forged a path that allowed her to succeed in both areas.


It’s important to note that some of these stories touch on difficult topics, such as sexism, racism, misogyny, and even sexual harassment. These realities, while painful, are part of the lived experiences of the authors and they share them to foster understanding and inspire meaningful change in the scientific community. We have worked carefully to balance honesty with sensitivity, softening the edges where necessary without diluting the core messages. However, we recognize that some readers may find certain sections triggering, and we encourage everyone to approach these stories with care and empathy.


We have named the anthology Persevere, Survive & Thrive because the stories represent all three scenarios. While some experiences are more one than the others, most contain an element of all three. Every career path has its unique challenges, but underrepresented groups often face additional hurdles—experiences that are rarely shared openly. Our decision to openly share these personal stories is a deliberate one. There is often pressure to stay silent about challenges—being labeled as “too sensitive” or “not a team player” is a real fear for many. Yet this silence can perpetuate the false belief that equity issues in STEM have been solved or that they have dissipated into the ether. By sharing these stories, we hope to dispel the myth that success in STEM requires suffering in silence. These stories reveal the strength and resilience required to overcome obstacles in STEM. By sharing their candid experiences, the women in this anthology demonstrate that thriving in STEM requires not only talent but the ability to navigate biases, challenges, and setbacks.


While this anthology is dedicated to the voices of women in STEM, we encourage male readers and colleagues from all backgrounds to engage with these stories. Understanding the unique challenges your peers and colleagues may face—many of which are often invisible or unspoken—can lead to a more supportive and equitable work environment. The lessons shared here are not just for women but for anyone who values diversity, inclusivity, and the richness that different perspectives bring to science.


Understanding these challenges allows male colleagues and allies to play an active role in creating more equitable workplaces. By recognizing and addressing the often-invisible roadblocks women encounter, you can contribute to a culture where everyone—regardless of gender—has the opportunity to thrive.


As a key part of this anthology, we want to acknowledge that these stories represent the lived experiences of the authors. While each woman’s journey is unique, it’s important to recognize that the specific challenges they faced were influenced by the time, place, and context in which they occurred. The anthology does not intend to make blanket statements about any particular culture, nationality, or social context, and we encourage readers to reflect on these stories as personal narratives that offer insight into broader systemic issues. The experiences shared here reflect the world as it was—and in some cases, still is—but they also offer hope for a future where these challenges are no longer the norm.


The message of this anthology is clear: persevere, survive, and thrive. Through these candid stories, we hope to inspire and empower early-career scientists and their allies to push through the obstacles that lie ahead. Whether you are a woman in STEM facing challenges that feel insurmountable or a colleague seeking to better understand the experiences of those around you, these stories offer a road map for navigating the complex terrain of a scientific career.


To all who read this book—believe in your strength, trust your instincts, and know that you are not alone. Each of you has the power to shape the future of science. By embracing the lessons, insights, and wisdom shared here, we hope you find the inspiration and the practical tools needed to persevere, survive, and ultimately thrive—lighting the way for others to follow.


With a nod to the women who have come before us,


all who stand beside us,


and all who will come after us,


—The Stories of Women in Fluids Initiative


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


Disclaimers:




	The stories shared in this anthology represent the personal experiences of the authors. These experiences are contextual and reflect the environments in which they were lived. The anthology is not intended to comment on or critique specific countries, cultures, or institutions, as these contexts may have evolved over time.


	Many of the stories include the names of individuals, organizations, and institutions. Careful consideration has been given to including institutional names, and permission has been sought from the specific individuals. Including this information is not intended to shame, comment on, or critique specific individuals, organizations, and institutions. When the identity is not a core component to the story, authors have used creative license to alter these identities.


	Some of the topics discussed, such as sexism, misogyny, racism, and sexual harassment, may be difficult or triggering for some readers. We have made every effort to balance the raw honesty of these stories with sensitivity, ensuring the key messages remain clear while softening them, where possible, to maintain accessibility for all readers.










	1. Throughout this anthology, we use the terms “woman” and “girl” to encompass all femme-identifying scientists and young adults.
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Navigating the Choppy Waters of Being a Diversity Hire





Karen Ashby Flack


About a year after starting my academic career at the United States Naval Academy, I threatened to stage a provocative sit-in. While this got attention, I now realize this was not the best tactic. I actually needed clarity about the true issue and a thoughtful advocate to make my point heard. In the end, the institution was nudged toward culture change, and I learned some valuable lessons about representing the unrepresented.


To give some context to this period, my action came just a few years after the Tailhook scandal. In 1992, during a naval aviation conference, many women and several men were sexually assaulted. The US Navy did some soul-searching and one glaring issue identified was the culture of sexism permitted at the Naval Academy. The first class of women graduated from the Naval Academy in 1980. I have heard firsthand that the integration of women was challenging at best. An excellent book by one of these trailblazing women is First Class: Women Join the Ranks at the Naval Academy by Sharon Hanley Disher.2 While culture was and is still improving, real change is slow.


I started as an assistant professor in the Mechanical Engineering Department in 1993, fresh out of graduate school. Two other assistant professors started at the same time—another woman and a Black man. We were “diversity hires.” The institution was lucky to have us, but it was obvious that our race and gender were important in the hiring decisions.


Today, it might seem that being female shouldn’t necessarily warrant the label of “diverse.” Thankfully we’ve come a long way. I was one of the first women hired for a tenure-track engineering professor position at a military academy. Less than twenty years had passed since female students were admitted, and career options in the US Navy for these graduates were limited. Women, at least the students, were second-class citizens.


I also doubt the term diversity hire would be communicated so directly now—inferred, assumed, but not spoken aloud. At the time, my institution showcased the hiring of three faculty from underrepresented groups as an enlightened achievement. The provost even introduced us as such at social functions. Unfortunately, once I was given a label that represented something other than the aptitude, experience, and expertise I brought to the position, I doubted my aptitude, experience, and expertise. It was hard not to feel like an impostor.


A month or so into my first semester, the women’s and men’s restrooms on the faculty office floor were temporarily swapped for a few days. Paper signs were taped on the doors to indicate the facility’s status. The reason for the swap? The women’s restroom was across the hall from the large conference room that was filled with US Navy admirals for the annual flag officers’ meeting. Both men’s restrooms were inconveniently located down the hall on the other side of the building. I resentfully used the other women’s room, on a different floor.


The next year when I learned the bathroom swap was going to happen again, I promptly marched into the department chair’s office. I told him that the restrooms should not be switched, and if necessary, I would move my desk into the women’s room in protest. I guess I was still furious. He asked me why I was so opposed to using the men’s restroom and, if this was the case, why I couldn’t just use the women’s room on another floor. Why was I so upset? There were other restroom options.


I responded with outrage. It was not the use of the men’s room that offended me, it was the message that was being broadcast. There were obviously no important women in that conference room.


I am not sure what happened next, but the male admirals ended up using the men’s room facilities down the hall.


Over the years, I have thought a lot about this experience—why was I heard and why did the institution adjust based on my feedback?


Unfortunately, I suspect that you will still encounter sexism—change is infuriatingly slow. But you can take these encounters and influence the people and institutions around you in ways that reduce sexist behavior. I recognize that the following advice may not fit all situations. Some circumstances are more difficult than others and I had some advantages. I am white, heterosexual, and married.


These identifiers surely worked in my favor. Also, I wasn’t alone—I had two other diverse colleagues and supportive advocates. The institution recently had a reckoning and was motivated to change.


That said, here are the lessons and strategies that I carried forward:




	
Cool off. Take some time to form a thoughtful strategy for addressing the issue—take a few deep breaths, go outside for a walk, get a cup of coffee, sleep on it. Going in as hot, full-protest Karen could have backfired. Flying off the handle and threatening to stage a sit-in so early in my career probably wasn’t my best move. It could have sabotaged my chances of being taken seriously in the future. We all learn from previous experiences and part of that maturation is learning to pick your battles and what tactics to employ. Cool off. You almost always have minutes/hours/days to address the issue in a timely manner. Take time to be your best self—for yourself.



	
Figure out the real issue. Get some perspective on why the encounter or event was offensive. Sometimes this isn’t immediately clear. Maybe it is just the nth time you encountered a similar situation. Sometimes it opens an old wound. In this occurrence, I had a year to consciously or unconsciously figure it out. I was able to clearly articulate the message, and it was powerful. The women in the conference room, if there were any, were not valued as much as the men. This was personal. As a new and diverse member of the department, I was demanding to be valued equally. I was not a second-class citizen or an impostor.



	
Assume good intent and start with grace. Most people want to do the right thing. I worked with reasonable people who were willing to evolve. The restroom swap wasn’t done with the sole purpose of slighting women. They likely hadn’t even given this a thought—they wanted a convenient restroom. Maybe there was another reason that I was not made aware of. Historically, there hadn’t been women in the room or even in my building. The times had changed but institutional behavior had not. Given more information, they acted differently.



	
Have that conversation. Explaining your perception and your experiences, in a collegial and timely manner, can truly change behavior and make the workplace environment better for everyone. Have that conversation—even if it is hours/days/months later. Otherwise, you carry the weight of a grudge. Get rid of it. Vent to your friends and trusted colleagues and then create the opportunity for learning. Don’t hold on to it. Don’t have a shelf full of compartmentalized slights. Eventually, your shelf will be full. I was willing to walk (or possibly storm) into the department chair’s office and have that conversation. He disarmed me, and we were able to have a fruitful dialogue. He was and continues to be one of my biggest cheerleaders.

You are likely to work with the same people for many years, and it is much more enjoyable to go to work when you like and respect your colleagues. Get to know them. Accept that invitation to lunch or coffee. I ate lunch several times a week with the “old guys” for a number of years. This made it easier to have honest, constructive dialogue, occasionally in a casual setting. Sometimes I was the offensive one and they had that conversation with me.


Maybe you think I let people off easily. I didn’t. There were very few times that I was not satisfied with the outcome of the conversation. The few times I wasn’t, I had different conversations. Over the years, I had built up a reputation for being level-headed and willing to have difficult but important conversations without holding grudges. This definitely allowed me to be taken seriously when the stakes were higher.




	
Own your identity. If you go to an interview, look around, and say to yourself, “I think I might be a diversity hire,” you are likely a diversity hire. Honestly, if you do not want any part of this responsibility, do not take the job. If you do . . . own your identity and use your diversity superpowers for good.

I know that this label can make you feel like an impostor, since you were possibly given some advantage in the hiring process. I promise you were hired for your abilities, credentials, and potential to contribute. But you also bring an additional, incredibly valuable asset—a new and different perspective. Institutions and corporations desperately need this and thankfully have recognized the need. Take advantage of this opportunity and own it. Use it as a superpower. You have the ability to create culture change. That’s impactful!







I knew that taking an engineering faculty position at the Naval Academy in 1993 meant I was going to encounter sexist behavior. I encountered much less than I expected, but when I did, it was my responsibility to speak up. I knew I was a diversity hire. One of the reasons I took the position was to be a role model. Initially I thought that my main contribution was that I was going to be a positive presence for the small minority of female engineering students. I am sure I was, but I probably had a larger impact on the men.


A competent, confident, collegial colleague who is willing to challenge the norms is a very powerful person.


Looking back, I realize that it took several years before being diverse felt like a superpower, because so often it feels like an additional weight. Fending off assignments to the diversity seat on an institutional committee and managing microaggressions takes work. One of my favorite examples came from a friend who was speaking at a Saturday evening Women in Engineering event.


A participant asked, “Do you feel like you are asked to do additional work just because you are a woman?”


Her response: “Do you think this is how I usually spend my Saturday night?”


Sometimes it is glaringly obvious that representing the underrepresented is part of your job. Is this exhausting? Yes. I’m still tired from it, but it is more exhausting to be angry. Does it always work? No, or sometimes not immediately. I’ve had colleagues come back to me and thank me years later. I’ve had colleagues apologize to me years later. I’ve apologized to colleagues years later. Has culture changed at my institution? Yes. Have I contributed to positive change? Yes. Am I proud of these contributions? Yes. Am I respected for my contributions? Yes. Has it changed enough? No.


It probably hasn’t changed enough where you are (or where you are going) either. Do not despair. You can build a team of advocates and practice techniques that help navigate and calm the, hopefully occasional, choppy waters. Confidently represent. Your diverse aptitudes, experience, and expertise are extremely valuable.


And what if they kept swapping bathrooms? I had friends on deck to help me move my desk.







	2. Sharon Hanley Disher, First Class: Women Join the Ranks at the Naval Academy (Annapolis, MD: Naval Institute Press, 2013).
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Breaking Barriers





Banafsheh Seyed-Aghazadeh


From a young, ambitious engineer in Iran to an award-winning professor in the US, my journey is a testament to the transformative power of perseverance and self-belief. As I share my story, I hope to spark a flame of inspiration in international students and early-career professionals, especially women and other underrepresented groups, urging them to recognize their own potential and overcome the obstacles in their paths.


Every journey is unique, and no two paths are the same. We each carve out our own route with grit and bravery. Join me as I recount how I shattered barriers, tackled challenges head-on, and navigated my way to success. My story is not just about achieving my dreams but also about empowering others to reach for their own. Through my experiences, I aim to help others turn their aspirations into reality and achieve the career heights they’ve always dreamed of.




The Turning Point


My heart raced as I followed my supervisor down the narrow hallway of the factory. I had been looking forward to this day for weeks—the day when I would finally get a chance to see the production lineup close. As we approached the heavy metal door leading to the factory floor, I could feel the anticipation bubbling inside me.


Suddenly, he stopped in his tracks and turned to face me. “I’m sorry, Banafsheh, but you won’t be able to join us on the factory floor today,” he said, his face blank. “It’s not suitable for a young girl like you. Go back to your desk and work on the computer. We’ll discuss the production process with flowcharts and prints later.”


I felt like I had been punched in the stomach. All my hard work and anticipation seemed to crumble in that moment because I was a woman. My cheeks burned with a mix of disappointment and embarrassment.


As an intern at one of the biggest factories in my hometown, I had been eagerly awaiting this chance to see how the theories we learned in school were put into practice. But that chance was snatched away from me in an instant. My heart sank as I walked back to my desk, feeling the weight of missed opportunities.
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