
Changing of the Guard



Changing of the Guard, a documentary film produced and directed by Crystal R. Emery, chronicles the barriers and triumphs of 
marginalized communities and diverse groups in science, technology, engineering and mathematics (STEM) disciplines. Presented in 
three primary sections, past, present, and future, the film traverses time and weaves contemporary narratives of pioneering STEM 
professionals of color, women, and others who have worked to transform their respective industries to collectively demonstrate the 
progress, and enduring inequities experienced among underrepresented groups tackling some of the world’s greatest innovative and 
technical challenges. 

The film features perspectives and shares the experiences from Edward Castillo, Ph.D, Research Scientist, Beaumont Health System 
Research Institute; Juan E. Gilbert, Ph.D., Chair of the Computer & Information Science & Engineering Department at the University 
of Florida; Shirley Malcom, Ph.D., Senior Advisor and Director of SEA of Change at AAAS; Marcia McNutt, Ph.D., President of the 
National Academy of Medicine, and Richard A. Tapia, Ph.D., Maxfield-Oshman Chair in Engineering at Rice University; and Louis A. 
Martin Vega, Ph.D., Dean of Engineering at North Carolina State University.
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Additional insights are provided by trailblazers including Twyla Baker, Ph.D., President, Nueta Hidatsa Sahnish College; Quincy Brown, 
Ph.D., former Program Director for STEM Education Research at the American Association for the Advancement of Science (AAAS) 
and Senior Policy Advisor in the White House Office of Science and Technology Policy; Dr. Victor Dzau, MD, President of the National 
Academy of Sciences; Sarah Echohawk, CEO of American Indian Science and Engineering Society; Fay Cobb Peyton, Ph.D., Professor 
of Information Technology/Analytics at North Carolina State University and Program Director at the National Science Foundation (NSF) 
in the Division of Computer and Network Systems; Nicole Collins Puri, CEO, Techbridge Girls; and Teri Reed, Ph.D., Assistant Vice 
President of Faculty Research Development, University of Cincinnati. 

The film serves as a catalyst, leaving viewers inspired to take action to help change the face of STEM. 



According to the US Bureau of Labor Statistics as many as 
2.4 million STEM jobs are expected to go unfilled by 2025. 

With a median salary of $77,400, STEM workers generally earn 
higher salaries than employees in other occupations. 
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2.4 Million $77,400

A mere 1 percent of today’s 
doctoral mathematicians 
are Black and brown; only 
26 percent of doctoral 
mathematicians are women.

 

84% of working professionals 
currently in science and 
engineering jobs in the 
U.S identify as white or 
Asian males.

Twenty years into the 21st 
century, the talent pool makeup 
in STEM disciplines resembles 
a 1980s U.S. Census report.

$15,900 is the annual salary 
gap, as of 2013, between male 
and female professionals in 
STEM-related jobs.

THE PROBLEM

1% 84% 1980 $$
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The gap in America is growing. The poor are 
getting poorer and rich are getting richer. There is 
a space in between where opportunity exists to 
transform, and that space is in science, technology, 
engineering and math diversity. STEM is the 
pathway for ordinary people to do extraordinary 
things, and now is the time for the changing of the 
guard to lead us into the new frontier.

Crystal R. Emery, producer, director of Changing of the Guard

DIRECTORS STATEMENT



The Film: Changing of the Guard is a core element of URU’s multipronged initiative and educational movement created to stimulate 
growth in diversity and inclusion within the fields of Science, Technology, Engineering, and Mathematics. URU is transforming the 
demographics of STEM practitioners by encouraging black, brown, indigenous, disabled, and female children to aspire to achievement 
in STEM careers and increasing professional and public discourse on the urgency of expanding pathways and equity in STEM. 
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REMOVING BARRIERS



The Film: Changing of the Guard is produced by URU The Right to Be, Inc., a non-profit multimedia content production company.
Since 1995, URU has been a leader at the intersection of arts, humanities, science, and technology. Through national partnerships, 
URU has championed equity in STEM for unrepresented communities spanning policy, industry advocacy, training, partnerships, 
professional, and youth engagement.

Our mission is to foster communication and understanding among diverse groups of people in order to move all stakeholders toward a 
more equitable and humane world.
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WORDS OF DISTINCTION

Crystal Emery, a dynamic, determined, and 
passionate founder and CEO of URU the Right to 
Be, Inc., is at the forefront of bringing new and 
innovative ideas to increase the number of women 
and other minorities within the STEM fields.    

Victor Dzau, M.D., President of the U.S. National Academy of Medicine

Crystal Emery is this dynamic, infectious, irrepressible, 
relentless force of nature. She manages to say, ‘To hell with 
all your conclusions. I’m going to have an impact on this world 
right from the place I’m sitting at.’ She’s done this nation a great 
service in terms of STEM, health careers, science and diversity.

Robert Ross, President and CEO, The California Endowment

Somewhere along the way, young black and brown students 
interested in computer science lose their way. We must 
create pathways … footprints in the sand … that show 
them exactly where to go and with whom to work. That’s 
exactly what Changing the Face of STEM does.   
 
Juan Gilbert, Andrew Banks Family Preeminence Endowed Professor & Chair, 
University of Florida

This country really cannot waste 50 percent of 
its talent. We can work collectively to change 
attitudes about minorities, including women, 
in STEM.

Rita Colwell, Senior Advisor and Emeritus, Canon US Life 
Sciences, President and CEO of CosmosID



Crystal R. Emery, is known for producing narratives 
aimed at creating a more equitable society. She 
is the Founder and CEO of URU The Right to Be, 
Inc., a non-profit content production company that 
addresses issues at the intersection of humanities, 
arts, and sciences.

Emery began her early film career under the tutelage 
of Bill Duke and Gregory Hines. A director, producer, 
and author, Emery is a member of the Producers 
Guild of America and New York Women in Film and 
Television, and is an American Association for the 
Advancement of Science IF/THEN Ambassador.

Emery is also a virtual reality game producer, having 
created the Virtual Reality Learning Experience 
“You Can’t Be What You Can’t See.” She has been 
hailed as “inspiring” by the Los Angeles Times and 
as a “leader in science and technology” by Good 
Housekeeping in its feature story “50 over 50: 
Women Who Are Changing the World.”

Emery is the author of Against All Odds: Black 
Women in Medicine, Master Builders of the Modern 
World: Reimagining the Face of STEM, and the Little 
Man children’s book series. She has written for 
TIME.com, Variety, Ms.Magazine.com, and HuffPost. 
Emery’s piece “Stat! An Action Plan for Replacing 
the Broken System of Recruitment and Retention 
of Underrepresented Minorities in Medicine” was 
published by the National Academy of Medicine.

Emery is the recipient of the Congressional Black 
Caucus Health Braintrust Leadership in Journalism 
Award and the BronzeLens Film Festival Spirit 
Award. mery has presented, moderated, and 
produced numerous panels and events, including 
a symposium on Black Creatives for Google Brand 
Studio and “Race and Ableism: The Unspoken 
Intersectionality of Diversity in Film” for the 
SlamDance Film Festival. Previous speaking 
engagements include the National Academy of 

Science, the National Organization on Disability, the 
National Security Agency, and Kaiser Permanente.

Emery’s documentary film Black Women in Medicine 
completed its theatrical run in 2016 and later aired 
on public television. It was screened in Ethiopia 
and Germany in 2018 as part of the American Film 
Showcase. Emery recently produced the historic 
“Surgeons General Roundtable: Health Disparities 
Coming to the Forefront in the Era of COVID-19.”

A New Haven area resident, Emery received her 
B.A. from the University of Connecticut, her M.A. 
in Media Studies from The New School of Public 
Engagement, and an honorary Doctorate of Letters 
from UConn in 2018.
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Edward Castillo, Ph.D.
Research Scientist, Beaumont Health System Research Institute; Adjunct Associate 
Professor, CAAM Department, Rice University.

Dr. Castillo’s parents, both nurses, met in nursing school in San Antonio, Texas. “My Dad 
came from a rough neighborhood, and he struggled in school because Spanish was his 
first language. He knew he was smart, and he didn’t want to stay poor. Nursing wasn’t 
necessarily his ‘calling,’ but he saw less competition there because he was a man.”

Castillo now works at Beaumont Health, Michigan’s largest hospital system. Castillo earned 
a bachelor’s degree in Mathematics from St. Mary’s University, and master’s and doctoral 
degrees from Rice University’s Computational and Applied Mathematics Department. 
“I’ve been looking at medical imaging problems since graduate school,” he says. His work 
focused on medical image processing, and he continued that research as a postdoctoral 
scholar in the Mathematics Department at the University of California (UC), Irvine.

Edwards considers himself an “applied,” rather than a “pure” mathematician. “I use 
the rigor of mathematics to come up with algorithms to solve an actual problem on the 
computer. In my case, that has to do with things like how sick a patient is; predicting 
whether or not the treatment will work; or making a diagnosis.” The transition from his 
undergraduate years, when he was the “best mathematician in the whole school,” to 
graduate school, where he was “barely mediocre on a good day,” was the most challenging 
thing he ever went through. He credits the mentorship and guidance of Richard Tapia, a 
mathematician and professor in the Department of Computational and Applied Mathematics 
at Rice University, with his persistence. “He looked like me. He had a similar background. 
Had it not been for him, I don’t think I would have made it. He told me I could do it, I just 
had to try harder. That lesson stayed with me.”

Juan E. Gilbert, Ph.D.
Andrew Banks Family Preeminence Endowed Professor and Chair of the Computer & 
Information Science & Engineering Department at the University of Florida

Gilbert developed his love of science while attending high school in Hamilton, Ohio. After 
graduating at the top of his class, he elected to attend Miami University (Ohio), one of 
several colleges from which he received scholarship offers. There, he majored in chemistry, 
later changing to systems analysis, which focused on using computers in problem solving. 
A summer internship at NCR Corporation gave him a taste of working in a corporate culture, 
which wasn’t what he expected. “Although I had a valuable experience, I wanted a career 
where I could control my own schedule and projects, so I began considering my options,” he 
explains. During a stochastic systems course taught by the Dean of the School of Applied 
Science – one during which he often dozed off – the instructor, Dr. David Haddad, asked 
Gilbert to see him after class. Instead of scolding him, the meeting changed his life forever. 
“Dr. Haddad told me I would make an excellent professor,” he remembers. “He told me, 
‘If you get your Ph.D. in computer science, I’ll hire you.’” Gilbert, who had never seen an 
African-American computer science professor, thought Haddad was joking. 

During his doctoral studies at OSU, his advisor failed to make tenure and he returned to 
the UC to work with Dr. Chia Y. Han. He had taken an independent study with Dr. Han in the 
Masters program at UC and Dr. Han remembered him. Dr. Han welcomed him back to UC. 
While he was finishing his PhD at UC, Dr. David Haddad, his professor at Miami University, 
offered him a visiting instructor position there in the systems analysis department. “Dr. 
Haddad kept his word” Gilbert recalls. “He gave me a job!” In 2000, Gilbert became 
the first African American to receive a Ph.D. in Computer Science from the University of 
Cincinnati. He then accepted a faculty position at Auburn University in Auburn, Alabama, in 
the Computer Science and Software Engineering Department. Looking back on his journey, 
Gilbert reflects on how key people along the way stepped in to inspire, support and guide 
him to where he is today. “Dr. Ellis paved the way; Dr. Haddad offered a goal; Dr. Purdy gave 
me the opportunity; Dr. Lawrence provided inspiration; and Dr. Han gave me the guidance,” 
he remembers. “Without these mentors, who knows where I would have landed?” 

Edward Castillo, Ph.D. Juan E. Gilbert, Ph.D.
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Shirley Malcom, Ph.D.
Senior Advisor and Director of SEA of Change at AAAS

Shirley Malcom is senior advisor and director of SEA Change at the American Association 
for the Advancement of Science (AAAS). In her more than 40-year tenure at the Association 
she has worked to improve the quality and increase access to education and careers in 
science, technology, engineering, mathematics and medicine, as well as to enhance public 
science literacy. Dr. Malcom is a trustee of Caltech and regent of Morgan State University. 
She is a former member of the National Science Board, the policymaking body of the NSF, 
and served on President Clinton’s Committee of Advisors on Science and Technology.  
Malcom, a native of Birmingham, Alabama, received her PhD in ecology from the 
Pennsylvania State University, masters in zoology from UCLA and bachelor’s with distinction 
in zoology from the University of Washington. She holds 17 honorary degrees.

Malcom serves on the boards of the Heinz Endowments, Public Agenda, National Math-
Science Initiative and Digital Promise Global.   In 2003, Malcom received the Public Welfare 
Medal of the U.S. National Academy of Sciences, the highest award given by the Academy.

Louis A. Martin Vega, Ph.D.
Dean of Engineering, North Carolina State University

Dr. Louis A. Martin-Vega is the dean of engineering at North Carolina State University in 
Raleigh, North Carolina. With more than 10,000 students, 750 faculty and staff and over 
$200M in annual research expenditures, NC State’s College of Engineering is internationally 
recognized for the excellence of its research, education and outreach programs. It also 
has the distinction of being one of only two colleges of engineering leading two National 
Science Foundation (NSF) Engineering Research Centers (ERC) — the ASSIST Center and 
FREEDM Systems Center — and is among the “top 10” colleges of engineering nationwide 
in annual research expenditures.

His research and teaching interests are in production and manufacturing systems, logistics 
and distribution, operations management and engineering education. His work has been 
supported by NSF, the National Institute of Standards and Technology, the US Air Force, 
Harris Semiconductor and Hewlett-Packard, among other sources. He is a Fellow of the 
Institute of Industrial Engineers (IIE) and the Society of Manufacturing Engineers (SME) and 
a member of INFORMS, ASEE, Tau Beta Pi, Alpha Pi Mu and Sigma Xi.
Martin-Vega received a B.S. in industrial engineering from the University of Puerto Rico at 
Mayaguez, an M.S. in operations research from New York University and M.E. and Ph.D. 
degrees in industrial and systems engineering from the University of Florida.

Shirley Malcom, Ph.D. Louis A. Martin Vega, Ph.D.
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Marcia McNutt, Ph.D.
President of the National Academy of Medicine

Marcia McNutt is a geophysicist and president of the National Academy of Sciences. From 
2013 to 2016, she served as editor-in-chief of the Science family of journals. Prior to joining 
Science, she was director of the U.S. Geological Survey (USGS) from 2009 to 2013. During 
her tenure, the USGS responded to a number of major disasters, including earthquakes 
in Haiti, Chile, and Japan, and the Deepwater Horizon oil spill. McNutt led a team of 
government scientists and engineers at BP headquarters in Houston who helped contain the 
oil and cap the well. She directed the flow rate technical group that estimated the rate of oil 
discharge during the spill’s active phase. For her contributions, she was awarded the U.S. 
Coast Guard’s Meritorious Service Medal.

McNutt received a BA in physics from Colorado College and her PhD in Earth sciences at 
the Scripps Institution of Oceanography. Her honors include membership in the American 
Philosophical Society and the American Academy of Arts and Sciences. She holds honorary 
doctoral degrees from the Colorado College, the University of Minnesota, Monmouth 
University, and the Colorado School of Mines. In 1988, she was awarded the American 
Geophysical Union’s Macelwane Medal for research accomplishments by a young scientist, 
and she received the Maurice Ewing Medal in 2007 for her contributions to deep-sea 
exploration.

Richard A. Tapia, Ph.D.
Rice University Professor, Maxfield-Oshman Chair in Engineering, Professor of 
Computational and Applied Mathematics, Director of the Tapia Center for Excellence and 
Equity 

Richard Tapia was born in Los Angeles, California to parents who emigrated from Mexico. 
In 2011 he was awarded the National Medal of Science, the highest honor bestowed by 
the United States government on scientists and engineers. This award spotlighted the 
distinguished contributions he has made to the mathematical frontiers of optimization 
theory and numerical analysis, but it also brought attention to another achievement: his 
long-time work in inspiring underrepresented minority and female students in science and 
math.

Richard holds the rank of University Professor, Rice’s highest academic title awarded to 
only seven individuals in the university’s history. Among his numerous other honors are the 
National Science Board’s Vannevar Bush Award and election to the National Academy of 
Engineering, the first Hispanic to receive these honors. He holds seven honorary doctorates 
and has given commencement addresses at six major universities. Two professional 
conferences have been named in his honor: the Richard Tapia Celebration of Diversity in 
Computing Conference and the Blackwell-Tapia Mathematics Conference. Tapia served on 
the National Science Board from 1996-2002. Because of his leadership Rice University is 
recognized as a national leader in the preparation of women and underrepresented minority 
doctoral degree recipients in science, engineering, and mathematics.

Marcia McNutt, Ph.D. Richard A. Tapia, Ph.D.
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