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INTRODUCTION


As a young boy, I often dreamed of flying into the light. Sometimes I would sit at my desk and make intricate folds in a sheet of paper, gradually forming it into what I hoped would be “the world’s fastest paper airplane.”


I experimented with the wings, gauged the width of the body, and studied how each change affected the plane’s flight. I wanted an airplane that would fly me away from the murky shores of Lake Providence, Louisiana.


I was born and raised in the America of the 1970s and 1980s, an era of advancement, coupled with stagnation and disappointment. Women’s rights increased, the Vietnam War ended, and the world seemed brighter for People of Color. Yet, even as the nation adopted legislation on the heels and hard work of the civil rights movement, those benefits seemed to be fading away.


Nonetheless, African Americans had made some progress. People of Color were achieving gains in education and economic status that their parents had never thought possible. More Black people owned homes, more graduated from high school and college, and Black workers made more money—not a lot more, but the difference seemed to indicate a degree of permanent progress.


That wasn’t true in Lake Providence. We were famous for our poverty. In 1994, Time magazine ran a story under the headline “The Poorest Place in America.” I’d managed to get out by then, but it was a narrow escape. Like every other kid there, I’d wanted to break free, but none of us knew how. We were isolated on an island of poverty in a forgotten sea. None of us had any idea what lay beyond our limited horizons.


My family was lucky enough to avoid our community’s worst poverty. By the standards of Lake Providence, we did well. We weren’t even close to rich, or even “comfortable,” but my dad had a job that paid reasonable wages, we had a roof over our heads, and we could always put food on the table. Our house should’ve been a welcome refuge from the outside world, but the town’s darkness pervaded every room. That darkness sucked all the joy from a young man’s life and promised only sadness.


I’m not sure if it was a calling or a mission or the sensation of loft under my wings, but like many boys, rich and poor, those paper airplanes introduced me to the science of aerodynamics, the technology and engineering of design, and the mathematics of geometrical proportion.


I didn’t know it at the time, but this was my opening to the world of STEM.


Looking back on it, those tasks might have been easier with a few friends. One of us might have been better at wings, while another could have concentrated on the plane’s body. Someone else might have figured out what grade of paper worked best. Maybe I could have taken on management of the project, making sure we all worked toward the same vision, each team member using his or her talents effectively.


If that had happened, it would have been my introduction to diversity as well. But it didn’t happen. Lake Providence wasn’t the kind of place where people pulled together in a spirit of cooperation. Like everyone everywhere, we gathered in schools, churches, and commercial establishments, but this never produced much community spirit. That had been lost to poverty and ignorance.


Another obstacle to diversity lay in the town’s demographics. Nearly all the kids I knew had similar backgrounds: local, Black, and poor. Still, if we had cooperated to build something, diversity would have positively impacted the results. Even when people are of the same race and come from the same town, each person has his or her own individual talents. When you put two different people together, new viewpoints emerge.


My dad once said, “It’s not about where you are from; it’s about where you are going.” That helped me understand my biggest problem: how to free myself from my childhood home.


In Lake Providence I was growing into a man’s body, but I had no clear idea of what that meant. Role models were in short supply. I didn’t know any movers, shakers, or leaders. The preachers and teachers of Lake Providence hadn’t inspired me. I wanted to grow up, be a man, and change the world, but I wasn’t even sure what that world was or how it might work. Aside from brief glimpses of Memphis, I’d never seen it.


Crime, ignorance, prostitution, and disease were my town’s daily facts of life. The only social justice I ever saw was in the impersonal processes of crime and punishment. This wasn’t really justice at all, much less social justice. It seemed like a straight line for many young men, with stops to be handcuffed, transported to a courtroom, and then assigned to a prison cell. Most of the men who went down this path never really left it. This made Lake Providence into a place where depression wasn’t a mental state; it was a reasonable response to the world around us.


This is what happens in the claustrophobic environment of such an isolated town. Children grow up ignorant, with parents too worn out to care. These communities aren’t really alive, but they can’t quite die either. As the community fails, hope, knowledge, and justice fail with it.


One thing that might return the gift of hope to towns like Lake Providence would be an inclusive STEM effort bringing everyone in the community together. This program would need to reach beyond the town’s borders and add more diverse elements and backgrounds. If an impoverished town was able to join with wealthier white communities, together they could theoretically create teams from a wider variety of backgrounds. But ideas like that never got much traction in Lake Providence.


As a teenager, I knew there had to be something better. When I learned about military options, I immediately investigated them. This led me to go into the navy. There I learned about planes, ships, and rockets and what makes them run. It was my first real opportunity to see the world, and what followed more than lived up to that promise.


Once I was free of Lake Providence, I began to fulfill my potential both as a man and as a professional. The navy took what little STEM knowledge I had, added to it, refined it, and trained me to use it. That education and training has been a benefit throughout my adult life.


This was true even when I revisited Lake Providence. When I finally returned to my hometown years later, I had learned enough to recognize the problems, and I had enough training to begin the process of solving some of them.


In the pages that follow, we explore how STEM disciplines fit into our lives and communities. At the same time, we discover why STEM programs work better when they are diverse, inclusive, and accessible and when they encourage equity. We will meet many of the people who make STEM programs possible and learn what their experiences have taught them.


In this book, we concentrate on the importance of diversity, inclusion, equity, and access in STEM education and training. We look at classrooms, like the ones I attended, and see how STEM programs can transform them. We learn about minority scientists and technicians, women who’ve bucked the odds to become engineers, and Black mathematicians. These are people who have survived assaults and changed the world. Together, their stories demonstrate the promise of STEM, and our ability to fulfill that promise.


STEM is the hope of the world. I know because as I traveled through Africa, Asia, and Europe, I learned that there are isolated, impoverished communities everywhere. Many of their fundamental problems could be solved through an application of STEM methods and skills.


STEM learning might begin anytime, anywhere. With me, it was the quest for the perfect paper airplane. With another child, it might start with building sandcastles, constructing something from Legos, or peering through the lens of a toy microscope. Wherever STEM learning starts, we need to ensure that it continues. The boy who likes to analyze football statistics should be encouraged, just as we must be ready to help the girl who sees her dollhouse as an engineering problem.


Our modern world is said to hold limitless possibilities, but if we’re going to discover those possibilities, we will do it with diverse and inclusive STEM efforts.


STEM is how we got here, and STEM is our only path forward. Diversity is the key to better-quality STEM programs, and with it, we must ensure inclusion, equity, and accessibility.


The choices are clear: we can either ignore STEM disciplines and fall hopelessly behind other countries or embrace diversity in STEM education and training, and step into a better future.




 


PREFACE


THE MATH OF ROBERT MOSES





On Sunday, July 25, 2021, as this book was in the planning stages, one of America’s great civil rights activists, and a pioneer who spread STEM education into Black children’s classrooms throughout the world, died at the age of eighty-six.1 He never sought publicity, and he always told others that he wasn’t a leader.


In 1982, when Robert Moses began his Algebra Project at Lanier High School in Jackson, Mississippi, he was already known as a veteran voting-rights organizer. In the early 1960s, he had battled for Black access to the ballot across the American South.


Bob Moses had been born in Harlem in 1935, but he hadn’t understood Black influence in American society until he worked in the 1950s as a traveling tutor for the aptly named white doo-wop group Frankie and the Teenagers. The group’s members were at an age when they should have been attending school, so they hired Moses to be their tutor whenever they toured. Moses traveled with them, giving lessons, assigning homework, and administering tests.


When they traveled, the laws and taboos of segregation dictated that Moses find lodging in the Black sections of most towns, often in the homes of Black families. This experience showed him the Black urban culture that was emerging in America’s cities and towns.


Back in New York, Moses earned advanced degrees and taught algebra in New York City public schools. He did this for three years before traveling through the South, where he dealt with a different kind of math—the numbers surrounding Black voter registration. In Georgia only six out of one hundred legally qualified Black adults were registered to vote. Most of these people wanted to vote, but white officials used every trick, legal and illegal, to stop them.


Moses often had to confront his violent opponents face-to-face. According to his obituary in the New York Times, “During a voter-registration drive, a sheriff’s cousin bashed Mr. Moses’ head with a knife handle. Bleeding, he kept going, staggering up the steps of a courthouse to register a couple of Black farmers.” Only then did he seek medical attention.


It turned out that the county didn’t have a Black doctor, so law and local custom dictated that Moses “be driven to another town, where nine stitches were sewn into his head.” Nine stitches equaled two registered Black voters: that was the kind of equation Bob Moses had to solve during the civil rights movement. It was an unforgiving math with no margin for error.


In 1964 Moses was an instigator and primary orchestrator of Freedom Summer. This event drew hundreds of white and Black students to Mississippi to help register Black folks to vote, in what many considered to be the most violent and racist state in America. In their attempts to stop this effort, a “posse” of white racists in one Mississippi county—including Klan members and men in law enforcement—murdered three of these students, burying their bodies in an earthen dam that was under construction nearby.


Most of the guilty killers escaped justice entirely. A few were convicted and given short sentences for federal civil rights violations. Forty-one years later, in 2005, one perpetrator, Edgar Ray Killen, was convicted on three counts of manslaughter. Although it didn’t carry the kind of sentence a first-degree murder conviction would have brought, it was enough to ensure that Killen would die in prison.


Many other civil rights workers, including Moses, were threatened, beaten, shot at, and jailed. Despite these criminal attacks, Moses and his allies prevailed, and in 1965 Congress passed the Voting Rights Act. Just two years after that, in 1967, the percentage of Black adults in Mississippi who were registered to vote had increased from 6% to 57%. Robert Moses could take pride in such a welcome mathematical progression because its real-world consequences were so righteous.2


Later Moses traveled to the East African nation of Tanzania, where he spent six years teaching math to children. His work there became the basis of his Algebra Project, which he began developing in the late 1970s. Bob Moses understood the importance of STEM subjects in any worthwhile education, and he knew firsthand the difficulties Blacks faced when learning or training in STEM fields. He once told an interviewer from NPR, “Education is still basically Jim Crow as far as the kids who are in the bottom economic strata of the country. No one knows about them, no one cares about them.”


His special gift was in mathematics, so that was what he taught. He knew math literacy brought financial literacy, and with that came more wealth, better health, and a brighter future. “Bob really saw the issue of giving hope to young people through access to mathematics literacy … as a citizenship issue, as critical as the right to vote,” said Ben Moynihan, the Project’s director of operations.


Robert Moses knew that true equality—the equality that comes with real opportunities to make a better life—can only be achieved with the help of a good education. He recognized that in today’s world, the emphasis must be on STEM education. His specialty was mathematics, but he also understood that numbers and mathematical functions are the keys to technology, engineering, and the sciences.


Robert Moses put his life and work on the line so that we might learn the truth. Truth was a goal he shared with other teachers of STEM subjects. This book is dedicated to the late Robert Moses—and to all STEM teachers, living and gone.




 


CHAPTER 1


NEXT-GEN INTELLIGENCE


AI, STEM, AND THE FUTURE OF WORK





Artificial Intelligence (AI) is no longer a futuristic concept—it is shaping industries, redefining education, and becoming an essential tool in every STEM discipline. As the world transitions into an era where automation, machine learning, and data science are at the forefront, the need for AI literacy is more pressing than ever.


AI IN EDUCATION





AI is transforming education by creating personalized learning experiences, automating administrative tasks, and increasing accessibility for students from all backgrounds. Platforms powered by AI analyze student performance, adjust lesson plans in real-time, and provide targeted support to ensure academic success. Educators must integrate AI tools into their teaching strategies to prepare students for an evolving digital landscape.


Moreover, AI-powered adaptive learning is bridging gaps in education, enabling students to learn at their own pace with intelligent tutoring systems. Institutions such as MIT and Stanford are already leveraging AI for personalized course recommendations, ensuring students acquire skills aligned with their strengths and career goals.


AI IN STEM CAREERS





The future job market will be dominated by AI-related skills. From robotics and cybersecurity to biotechnology and environmental science, AI is embedded in nearly every industry. Students who gain proficiency in AI, coding, and data analysis will have a competitive edge in securing high-paying and impactful careers.


A report by the World Economic Forum predicts that 85 million jobs will be displaced by automation by 2025, but 97 million new jobs requiring AI-related skills will be created. This shift highlights the urgency of equipping students with AI literacy to remain competitive in an AI-driven economy.




 


CHAPTER 2


URGENT!


A WAKE-UP CALL FOR AMERICAN EDUCATION





Achieving quality STEM (science, technology, engineering, and mathematics) education is a worldwide goal. In every country on the planet, the big question is whether this is achievable and, if so, how. Nations, big and small, are in a global competition to find ways to bring the benefits of quality STEM learning to every child. One of the biggest obstacles to quality is the stagnation that inevitably develops in isolated societies. They may imitate some STEM successes, but ultimately they fail to grow and thrive.


We can see the effects of this competition in the paths of two nations: North Korea and China. North Korea is one of the world’s most isolated societies. Its leaders oppose diversity of any kind, eliminating any possibility of inclusion, equity, or access. As they copy foreign technologies, their scientists produce a few threatening missiles and nuclear bombs, but they can’t feed or clothe their people.


North Korea’s neighbor, China, couldn’t be more different. Though China stifles dissent, prior to the COVID outbreak of 2020, they welcomed foreign participation in essential STEM ventures. Even as China locked down to control the virus, the nation’s leaders allowed some international projects to continue. When the virus subsides, they have every intention of welcoming more external expertise into their projects again. Though this can lead to the introduction of unwelcome ideas China’s leaders want to suppress, they don’t want to shut off the flow of imported STEM expertise. As China strives to become the world’s biggest, most dynamic economy, they are creating modern education facilities and training programs dedicated to producing the world’s best STEM workforce.


China’s main competitor is the United States. Of course, China will continue to advance, but that just means America must buckle down, work harder, and use its collective imagination to build the world’s best STEM workforce. The US has many of the best scientists, technicians, engineers, and mathematicians on the planet. They are all active participants in America’s STEM community. Most of them have some notion of the need for diverse teams that include members from multiple backgrounds, guaranteeing equity and access for all. This should be a global goal. We, who are members of the global STEM community, must shape policies to address that need.


THE STEM COMMUNITY: WHAT IS IT? WHO’S IN IT?





STEM has always been with us. The first human who figured out the workings of a wheel was using it, as was the first to build a hut or sow a field with seeds. In Genesis in the Bible, Noah needed STEM skills to build the ark, and later the Egyptians depended on them as they raised the pyramids.


Though you may not know it, you the reader are probably a member of the STEM community. This community includes anyone who is interested in learning more about STEM subjects. Though most STEM education efforts target young students, many of the rest of us live in STEM environments and work in STEM fields, often without even knowing it.


When we talk about jobs in STEM areas, our listeners usually imagine the same things anyone would: scientists peering intently into microscopes or telescopes or mixing chemicals in labs. Many people hear the words behind the acronym and immediately say, “That doesn’t affect me. I’m never going to be a rocket scientist!” But our future rocket scientists aren’t the only ones who need STEM skills. Even though we might not be aware of it, most of us use STEM skills every day. They make modern life possible.


If you have doubts, consider the STEM skills that go into a house. Everyone involved in the building of a house uses materials and methods developed by modern science. First, a team of surveyors and landscapers employ the latest technology to describe and grade the lot. Then an architect designs the house in accordance with the latest ideas in engineering. These plans are carried out with mathematical precision by masons, carpenters, electricians, plumbers, painters, and other STEM professionals. They put up a frame, then floors, walls, and a roof, followed by pipes, wires, communication connections, and all the other features that accompany modern life. Together these combine to create the house you or I will live in.


Another good example of STEM’s role in our communities is public sanitation. In cities or suburbs, you hear the sounds every day, as the truck engine roars and the compactor wheezes into action. You might think of those folks on the garbage truck as mere manual laborers, but as they recycle our trash and dispose of our garbage, they are using a variety of STEM skills.


The operators of a public sanitation system must follow scientific principles when choosing from various specially designed truck models, each employing a different set of technologies.


The planners must consult with drivers and loaders (primary workers: the ones who empty cans and dumpsters) to engineer efficient methods and routes, locate dumps and recycling facilities, and tie everything together with mathematically expressed measurements.


All of this is required to create a complete sanitation system. Then the truck drivers and loaders (those primary STEM workers) roll down streets and alleys performing functions that make all our lives much healthier. That’s what it takes to operate the system that gets rid of the things we don’t want.


Many of the people doing these jobs aren’t even aware that they are using their STEM educations. No one used the term “STEM” when they were in school. Nonetheless, they learned enough to do their work competently, building our homes and keeping our neighborhoods clean. Nowadays some of them are taking advanced STEM courses to sharpen their skills. They know that the more they learn about these fields, the better they will do their jobs.


Once people grasp what the STEM acronym stands for and consider the skills involved, almost everyone sees the importance of STEM education. Most people also understand the links between these four fields and a little about how they work together. They realize that scientists use technology and engineering to develop new products. These products are often defined in mathematical terms. We see this everywhere, from lists of nutrition content on food items to measurements of screen sizes on windows. Together, all STEM skills serve one purpose: they help us build a better world.


A similar principle applies to the people who study and work in STEM occupations. They come from different backgrounds, and each one has specialized training, but when they combine their efforts, they perform much better than they would if each were working alone. That’s because innovative teams that embrace AI and emerging technologies can develop groundbreaking solutions by combining different skill sets and perspectives. In these circumstances, the whole is always greater than the sum of its parts.
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