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According to UNICEF, over 600 million children and adolescents are unable to reach minimum proficiency levels in reading and math, even though two thirds of them are in school.
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FOREWORD

by Jon Kraft

It was a tremendous honor for me to be asked by Nolan Bushnell, the father of video games, and Dr. Leah Hanes, a lifelong educator and entrepreneur, to write the foreword to their book, Shaping the Future of Education.

My first memory of Nolan was circa 2002. I had just started Pandora Media, and Nolan was a guest speaker at the Garage Technology Ventures annual startup conference. I was in awe of his larger-than-life persona and his irreverence toward the industry that had come to dominate my world and most of Silicon Valley: venture capital. That irreverence did not come from a place of arrogance nor any disregard for the powerful kingmakers of Sand Hill Road. Rather, from the impressionable perspective of a 29-year-old entrepreneur, it came from his passion and belief in the inevitability and unstoppable positivity of great ideas and great work.

I met Leah a decade later when she was running the Two Bit Circus Foundation and their now-famous STEAM Carnival. One of my start-ups, Thrively, had set up a station at the STEAM Carnival to engage with children and families and spread awareness of our platform. While Thrively is now in over 100,000 classrooms, back then we were just getting our footing, and we loved what Leah had done with both the Carnival and the Foundation as a whole. In partnership with Nolan’s son, Brent Bushnell, she had helped make Two Bit Circus an iconic organization for unleashing in kids a relentless creativity and a deep passion for learning through their programs, events, and “Maker Spaces.”

It’s wonderful that Nolan and Leah have collaborated on this book, and I’m delighted that Nolan has started to direct his energy and passion into one of the most important domains we can impact as innovators: education. Shaping the Future of Education is in varying parts passion, vision, pragmatism, and futurism. It features vividly painted case studies to illustrate challenges, as well as detailed proposals for ways to modernize and transform the educational experience for everyone. It pops off the page as part instruction manual for impacting the current educational structure and part strategic road map to the future. Discerning which idea falls into what category is (intentionally, I believe) left to the discretion of the reader. What better way to spark debate and dialogue than to tease a bit of futurism and disruption, mixed with a series of pragmatic, near-term proposals for change, and allow people to engage in discussion about what is possible and when?

Because of the strength of Nolan and Leah’s vision, it’s easy to feel as if you’ve stumbled across the secret manuscript of a full-blown educational manifesto, with hints of revolution teased in the margins. But revolution is not what they’re calling for. Nolan and Leah understand at a deep level the critical role that schools, and specifically teachers, play in developing students’ minds. However, they also recognize that the current structure of schools leads to undue burdens and responsibilities for teachers that fall well outside of their core passions and skill sets: teaching and inspiring children.

As change accelerates in our world, the ideas of this book are less about revolution and more about providing a peek into the pockets of innovation that we will inevitably see in education, some starting now, and others developing over the next decade or two. In fact, some key innovations that they discuss are already taking shape before our eyes. Two Bit Circus has been working for years on integrating Maker Spaces into schools throughout both the Los Angeles Unified School District and Dallas Independent School District. With ExoDexa, Nolan and Leah’s new EdTech start-up, a number of districts will soon be embarking on the kind of personalization and gamification of lessons that Chapter 7 of the book discusses. And perhaps most ubiquitous of all near-term changes, AI is exploding everywhere you turn.

At its core, the book asks some fundamental questions: “What if we could personalize the learning experience for all kids?” and “What if we made a concerted effort to build optimism and enthusiasm into our curricula?” And then it also asks more provocative questions: “What if we encourage our kids to start businesses while in school?” or even, “What if we drastically reduce the structure within a school day?”

But central to everything that Nolan and Leah express in these pages is the critical role of teachers as mentors who, leveraging technology and creative spaces, educate and inspire more than they wrangle and discipline. Shaping the Future of Education paints a picture of a new era, which, with the help of tech and some creative thinking, can completely transform both the enthusiasm that children bring to school each day and the depth of knowledge and skills that they take away from it each year.

Enjoy!


INTRODUCTION

This Book Is a Manifesto

These pages constitute a blueprint for changing the world through the way we educate our children and everyone throughout life. Make no mistake, this book is a recruiting document. If we change education, we can change the world!

Yes, that’s a bold statement, and this is a bold undertaking, but it’s one we believe is both essential and inevitable. The way we have been doing education for the last century has only worked for a handful of students. We want something for everyone, knowing that everyone is different. And we want you to join us in this mission.

A COMPARISON OF TWO CLASSROOMS

Let us start our story with a tale of two students in two very different classrooms. “Pat” is in a typical classroom, the kind of school most of us attended, sent our children to, and perhaps teach in today. “Sam,” on the other hand, attends what we envision as the “school of the future.”

Pat’s Experience

Pat sits down for 90 minutes and slogs through math class preparing to take the test. When the teacher isn’t looking, the students are catching glimpses of Instagram or Snapchat or checking their text messages. So is Pat. If they can, they play games, take naps at their desk, whatever they can get away with while the teacher is giving the lecture.

Most of the kids were up late playing the latest release of their favorite video game so that nap feels necessary. Pat manages five- and six-minute naps when the teacher is busy at the front of the room with another student. In 90 minutes the bell is going to ring, and Pat is going to pack up that backpack and head to the next class, the second lecture of the day.

Some of the students have been able to focus, but not Pat. That was true for a little less than a third of the class. The rest are in their own heads working out something. About half of this group is thinking about school and deadlines, the rest are thinking about the next level in their favorite game, the next party, date, film, whatever gets their attention. They sit through the next 90 minutes struggling to concentrate.

Lunch is loud and energetic. There is a lot of energy in the room. Pat sits with the same group of students every day. Students know who belongs in which group relatively quickly in this school.

After lunch the pressure is on. The competition among students is high, and grades and rewards make a difference. Everyone becomes a little less friendly and a lot more secretive. None of the students want to share ideas and risk being copied, so competition brings the need for secrecy. When Pat needs help, there are teachers around, but it’s better to watch YouTube videos in isolation so you don’t risk giving away any of the details of your project. Sometimes Pat’s parents hire a tutor to help, but that is expensive, and the family doesn’t have a lot of extra money for educational backup.

Sam’s Experience

Sam and a group of energetic kids show up to the school ready to engage. Sam, who was up late playing a video game, is going to the nap room to catch an extra hour of sleep before settling into the day’s work. Sam wakes up from a nap refreshed and ready to take on the day. The sleeping pods are available for sign-up as needed. No questions or judgments. If you need a nap, you take one. That has helped Sam through more than one difficult day.

Instead of dreading a math test or leaning over to copy a neighbor’s paper, Sam eagerly pulls out the school iPad and fires up the game. Sam made it to level 6 this week. That tells us a lot. What Sam missed is the fact that there was a test buried in that game, which Sam took and passed without knowing one was being administered.

The teachers in these classrooms are there when needed. The system alerts the teacher when a student is struggling with something so they can intervene before frustration becomes overwhelming.

Sam has called on the teacher, who feels more like a mentor than a teacher, to help sort through thoughts and ideas. Sam and the other students are sitting in groups, and some are in cubicles working on their own. Most of the time they are collaborating with fellow students or mentoring younger students in a game or project. Sam says it helps anchor the learning. Sam has a good time working with the younger group, remembering how cool the older kids once seemed.

At lunch break the students are offered nutritious options for their meals. All the rationale for the meal is in their menu, tied to their life-sciences course, but no one asks about that. The kids have an app they engage to create their ideal meal plan, which leaves room for “entertainment eating,” and they know the difference. They also know how to manage their own meal system for their highest levels of performance. Calories aren’t counted for weight, they are counted for energy. Sam has always known that students in this school have the freedom to choose what to eat. Sometimes only a coffee or a candy bar is needed to get an energy boost.

The difference for Sam and the other students is that they will track and understand their body’s messages about each meal choice. Sam believes that food is fuel and should also be immensely enjoyable to the taste buds. Although nutrition was never a subject high on Sam’s radar, it now seems like a possible career, perhaps as a high-end chef. Sam is 15 years old and would be a sophomore in a typical high school, but Sam is close to completing a full course load and is now thinking about entrepreneurial projects that could be part of the next school year, for example, a food truck.

Sam and the others are energetic in physical education (PE) class. The game (the place where learning is buried) has helped them understand the importance of aerobic and anaerobic movement. They track themselves for optimum output—both physical and mental. Sam has never been a fan of PE. But here it’s a little different than at any previous school Sam has attended. At this campus it is about movement and heart rate. Caring about sports is a personal choice; it’s not required. Sam chose dancing for the physical education class but wasn’t comfortable dancing in front of anyone. Not a problem, Sam can monitor any movement at home and log it onto the app to chart progress.

Art class is similarly self-directed with an artist/faculty member functioning as a sounding board or facilitator. Each student is in charge of their artistic expression. The school has supplied enough raw materials for any student to find an art form that helps them with focus, expression, and voice. Sam discovered a talent for sculpting and a keen interest in voice and music. Sam will be one to watch.

Sam loves the group projects. Most of the students collaborate within and outside of their group. At weekly meetings each of the groups present their progress and receive feedback from each other. The atmosphere is one of support. Competition may exist, but no one is focused on beating or outdoing anyone else. This group has the mindset that when one group does something well, it will positively affect other groups. They motivate each other and cheer each other on.

Sam also has a support system that goes beyond the project group. Tutors are available to help with group projects and individual needs; they are experts in their fields and are generous with their time and expertise. Sam is so far into this process that any and all advice is considered. The motivation to dig deeper comes from within, because Sam is looking for information not validation.

FOLLOWING OUR CONVERSATION

Given those two options, which do you think a middle school student would choose? High school students? We were all those students once, and I have no question about the choice the majority would make. What we’ve presented here is not a collection of random ideas but a collection of workable solutions. Every bold concept is lifted from the available research. If it has been proven and tested by rigorous and capable scientists, does that mean it’s also bold? Not always. So think of this as an execution document. How do we use all this current research in a friendly and cohesive way? A way that does not break the bank? And how do we further document and prove that our ideas work?

We start with this book. Think of it as a conversation between two speakers: a serial tech entrepreneur, Nolan Bushnell, who is the father of the video game industry; and an educator, myself, who is a leader in the field of STEAM education and environmental stewardship.

Later in this book you will find a blueprint for how we propose to change the world through changing the way we educate. We’ll show you what we mean by workable solutions.

If not now, when? If not us, who?

THE AUTHORS

Tech as a sector has disrupted and changed our world, and it has its own unique culture and language. Ideas from this world can be of tremendous benefit to educators, but they require some degree of contextualization for the rest of us in order to be understood and applied. In order to give that context, we will provide more background on the nature of Nolan’s proposal for the changes required in education through his well-considered contribution to this text.

Nolan writes not in the form of a thesis or essay, but in the form of a User Story. In the technology world, user stories are descriptions of a system or feature from the perspective of the user of the product.

USER STORIES: GRAY TEXT BOXES ARE IN NOLAN’S VOICE.


The first tech-world cultural difference we encounter is in the use of the word “product.” We educators would rarely think of education as a product. It’s not to be bought and sold according to consumer demand. It’s the mission, the efforts of our joint passion for building the next generation through engagement in their learning experience. However, a product in the context of a tech company is whatever the company’s end goal is to create, whether this is software, a service, or anything else that is designed to meet a need and create value for a group of people.

A document such as the one Nolan has written is intended to lay out the ideal experience of the end user, describe how the product meets that experience, and guide creative and technical contributors to put forward the strategies and tactics that will be used to achieve those goals.

There is one central technique you will see used again and again in this book: imagining how the end user interacts with the product. You may have heard that “the design process begins with empathy.” The first step is to build profiles of hypothetical users, based on research. Then these profiles are used to imagine how a particular subset of hypothetical users would interact with the product from beginning to end: the user journey.

What needs would bring them to the product? What might their experience be like while using it? What end results would they achieve for themselves? When you see stories about students or teachers sprinkled throughout this work, keep in mind that these are not always accounts of things that have happened. They are often journeys of imagination, which help the builders of the product work in such a way as to later achieve those desired results in real life. These users tend to be composite characters based on information gained from a wide variety of interviews, human-interest pieces, and academic research.

In the words of Carl Sagan, “dreams are maps,” and the stories you will find in this book are the dreams we will use to map our way to a better future for education.

So, bearing all that in mind, what you will experience in the coming chapters is a conversation between a tech entrepreneur with a vision of education and an educator with a lens on the foundations and practice of that vision.

Who Is Nolan?

Most people between 20 and 50 know Nolan as the single biggest architect of their childhoods. Many people over 70 (i.e., their parents) blame him for their kids’ addiction to video games. For the record, Nolan Bushnell is best known for founding Atari and Chuck E. Cheese and being the first person to hire Steve Jobs. A lesser-known facet of his history of innovation is that he launched one of the earliest tech incubators, the first in Silicon Valley. There he had the vision to experiment with ideas and grow the best. These experiments led to the creation of technologies that are now common but were then ahead of their time, such as the precursor to today’s GPS-based automotive navigation systems and digitized maps. Nolan saw the world and dreamed of how it could be better, inspiring an entire generation of Silicon Valley entrepreneurs.

Nolan has been thinking about the educational power of video games since the first moment video games twinkled into existence with his creation of the very first one, Computer Space, and then Pong.

When Nolan left Atari in the late 1980s, the first thing he did was create an educational computer camp for kids. Since then he’s never stopped ideating, experimenting, and dreaming about ways to improve education using the power of video games, and this book is the fruit of that lifelong obsession.

Nolan says, “I immediately found that video games were satisfying to kids; you can even call them addicting, because they represent a very tight, sensitive, and thrilling environment. Everything that we’ve thought about traditional school subjects can be set to games.”


Nolan shared his story of founding Atari in his previous book, Finding the Next Steve Jobs. In that book he also confirms what he has long believed: that we learn more from our setbacks than from our successes. He is candid about how that perspective in life helped shape his approach to both games and education.

He says, “We build challenges into the games so there are setbacks and failures that the student learns to navigate. This is how to nurture grit and help students understand what one can do to find their way to the other side of those difficult and informative experiences.”

Nolan also has “Dad” experience on his resume, with three girls and five boys, all of them now exceptional adults. Clearly, as the father to eight kids, he’s comfortable being challenged.

Who Is Leah?

For the last decade, I have worked exclusively in education. First, as executive director and now CEO of the Two Bit Circus Foundation, I have developed and conducted professional development that encourages teachers to adopt project- and problem-based learning in an effort to move teachers from lecture-style teaching to a more engaging, hands-on format. In the case of the Two Bit Circus Foundation we also add an environmental stewardship message to our programs and projects by using upcycled materials rescued from manufacturers’ waste streams. We have done this in hundreds of schools and have built 200-plus STEAM Lab Makerspaces (SLMs) filled with material and standards-aligned project books for teachers to help them work with their students to prototype their ideas.

Also during this time I worked with industry experts and educators like Russell Billings, former educator with NASA and STEM educator, and Darlene Torrez from the Department of Innovation of the Los Angeles Unified School District (LAUSD), to design the STEAM curriculum. I presided over the design of this curriculum and introduced the program into the LAUSD, one of the world’s largest and most complex school systems. This was and is a STEAM (science, technology, engineering, arts, and math) program that engages children and teaching staff. In our ongoing relationship we train their teachers to engage the students in standards-aligned, project-based learning.

We then set up a successful program to install those SLMs into other unified school districts around the country. We design curriculum, maintain the labs with fresh materials, and, most importantly, offer professional development to teachers interested in moving from traditional teaching styles to learning by doing. We have trained hundreds of LA Unified teachers, under the auspices of the district administration, for the last seven years. We have done this in dozens of school districts in California and now also in Nashville, Tennessee. These SLMs are hubs of inquiry, exploration, and collaboration.

But my story as an educator doesn’t start with “I was doing so well at everything that I decided to stop, evaluate, and redirect my life into higher education.” No, as Nolan noted earlier, struggle is where the learning takes place. My story as an educator starts with “things were no longer working for me and I needed a change.” I had been in the entertainment industry for a couple of decades. It was where I had developed many of my entrepreneurial skills; I had a few great successes and a few spectacular failures. I had learned a great deal from those failures and was considering my options. Among those options was finishing a PhD and teaching at a local university, which I did for a few years. It was a considerable change from my earlier years in education, when I was a preschool teacher.

Our ability to face failures and find a lesson without seeing the experience as defeat is essential to the long-term success of a project, an education, or a career. Few have made it to the top of a profession or an industry without firsthand experience with failure. My way of adjusting was to follow a lifelong passion for education.

Education was a passion I couldn’t afford to follow as a young woman. I was a mother at 21 and a single mom by 25. I needed to make more money than I was earning as a nursery school teacher. So, rather than finish a degree and teach, I made choices about work rather than career in order to make a difference in my income. I often joke with friends that it took me 30 years to finish my homework. For those years I was a businesswoman and considered by those who knew me to be fairly successful.

I also bring that business and entrepreneurial experience to this discussion. I come with informed questions about education from a variety of personal perspectives, including as a mother of two children who completed their education in the public school system, first in Canada, followed by middle and high school in Los Angeles. As a community member, I mourn the reality of what I see in the physical buildings we send our children to year after year. Those buildings sometimes look more like detention centers than schoolyards. Nolan’s ideas about the physical building and its use for students are both intriguing and ripe for research, as you’ll see in the coming chapters.

So many of the issues I run into in the schools we serve punctuate the need for change from the physical experience of the building and schoolyard to the way we operate in the classroom.

Educators are our rock stars. They spend every day nurturing and inspiring our children. This book is our offering to those educators as well as every parent, community member, or business leader looking for ideas for implementing new systems in a world that may not be ready for, or embrace, change.


CHAPTER 1

Why This Book?

Nolan has been talking about education and has been passionate about what could be done with a reorganized system of educating, and he took the time to write about it. Then he asked me to work with him to complete the book. He asked me to consider his proposal for a school of the future and offer an academic view from someone working in the system as it exists.

During these last dozen years working in education, I’ve become an advocate for a revolution in the way we educate our children. Nolan has taken the time to explain how that revolution could look and what it would offer students and educators. We are not alone in this desire. Others also see the need to bring about major change. But few have created a blueprint for that change the way Nolan has in this book.

The disruption caused by the global pandemic in 2020 offered the possibility of just such a revolution. Students have lost time, instruction, and the ability to gather with other students to explore ideas. But many have fought to get back to school as usual. If that is what we do, we will all have missed a significant opportunity to positively impact this generation with the promise of change. In contrast, if change is done properly, we will see progress in the trajectory of our educational system for these students and for future generations.

Nolan approaches this need for change from a business perspective and is healthily skeptical about the way it will be approached in education:

Usually in a business you say, “What’s the objective of this business?” In education it’s to educate good citizens who can be gainfully employed and to do it efficiently. Don’t waste their time. That would be the design goals of the school system. But to date, the goal seems instead to be all about protecting the performance curve and maintaining the status quo.


Are current schools meeting this objective? Sadly, we have to say the answer is largely, no.

At the Two Bit Circus Foundation, our educational nonprofit, we work with schools and remain free to set our own objectives. These include:

	Lowering the barrier of entry in STEAM fields to engage more females and students of color

	Promoting an interest in exploration

	Engaging with the students’ personal interests

	Guiding students to appreciate the value of what can be gained from a failure



We often start this process with invention competitions, asking students about their interests and encouraging them to research those interests to identify what is missing or what they could bring to that area to make it more accessible, more dynamic, or more appealing to a student. For example, during the pandemic we asked students to identify issues in their home, community, or school that they could address with their ideas and inventions. Our goal with this inquiry is to engage the students in their interests and open doors to their seeing themselves as inventors and creators—the source of valuable ideas. Nolan even proposes that students be given a voice in how the school is run— including when and how they study—and leaves room for them to explore ideas individually or in groups. In his proposal, student input is encouraged, honored, and celebrated.

Children who are encouraged in their interests more easily embrace the opportunity to learn something new. A child with less self-confidence and an underdeveloped interest in a subject or multiple subjects can be afraid to try something new. This is often because they are afraid to fail and afraid to be found lacking.

We encourage students to understand the valuable information that comes with momentary setbacks and failures, even colossal failures. We need to inspire students to think, to consider, to research their interests, and to see their ideas as valuable contributions toward solutions. This has rarely been successfully accomplished with 30 students in a class all following the same curriculum. It may be a little easier in elementary classes, but it becomes nearly impossible in middle and high school education. This is where Nolan’s proposal shines.

Critical thinking and problem-solving skills are in high demand and yet not plentiful in current business settings or in academic communities. Twenty years ago the social-emotional health of the culture was rarely considered. Many of our current educators older than 50 were taught to be teachers in the information-delivery method. Many of them are now asking: What is the appropriate way to teach in a socially and emotionally challenging time like the pandemic?

Teaching critical and creative thinking in the curriculum is crucial. The importance of social-emotional considerations in curriculum was mentioned only occasionally in research prior to the 1980s. Between 1980–90 there were 51 research papers that showed up in a search for social-emotional learning. In 2020 alone that same search found 5,180 research papers covering this crucial topic.

We have an education system that honors those whose skill sets include a high degree of competency in memorizing information; we need to broaden that to include the ability to reason, to communicate that reasoning, and to demonstrate competent problem-solving skills. These should count in the measurement of an effective education. However, they do not appear currently to be considered or measured. In Nolan’s vision, these skills are not just honored, they are developed, encouraged, and considered in the evaluation process.

All too often in education today, we measure what students can regurgitate in a test or final exam. We rarely see questions that allow a student to demonstrate their understanding of the material and the way they came to that understanding. This is also true of how we arrange the school day. We honor those who can thrive in a system that is organized around administration and the teachers’ desired schedules rather than one that would allow the student to best absorb material. We have research that identifies the best hours to teach elementary students and when best to teach high school students. Yet that information does not have any impact on the school day. The research is convincing and is not in dispute. Yet we keep the school day as it is, in complete disregard for what would be best for the students.

It is on us as educators to develop a system that will nurture social-emotional learning and honor the skills that create competent problem solvers. It is the difference between nurturing a growth mindset over a fixed one. It’s important to honor the natural skills of a child, their natural curiosity, and in some cases their interest in research. Perhaps their keen sense of process has them reading about a topic; we can encourage that by engaging them in subject matter they’re interested in and then asking them to research that topic. Our goal should be to help them see where their curiosity and skills can take them. Done effectively, this will encourage a growth mindset. It is much easier for a child to learn if they see themselves as evolving and capable. Critical thinking and problem-solving become second nature. These are the skills that the future will demand of them.

We often ask teachers to engage with students in new ways to develop habits that can lead to impactful life skills, but we often ask this without preparing them for how to do it. We need a curriculum that will engage both teachers and students while addressing the need for their development of critical thinking and problem-solving skills.

Much of the information delivered in education can be buried in a game that seamlessly delivers education and that requires critical thinking and problem-solving skills to acquire trophies and rewards inside the games. Escape rooms are an example of how you can make problem-solving inviting to students.


In January 2020, as CEO of the Two Bit Circus Foundation, I attended the ED Games Expo in Washington, DC. This is where participants are offered hands-on experience with the games funded by the Department of Education during the previous year. Working directly with these games helped solidify my conviction that the current thinking about games is limited and can be superseded with a fundamentally new paradigm. And my conviction that we here at ExoDexa can do better than other educational-product designers is rooted in my direct experience of the products that the Department of Education presented at the Expo.

To be able to see all those products assembled together was an experience of considerable privilege. It gave me an understanding of the state of current practice and the best elements of each of these products. It also informed my desire and passion for this collaboration with Nolan. To work with the father of video games to build out the platforms that could engage students in a deeper and more meaningful way is indeed a step in the right direction. Add to that a complete rethinking of the educational system from the ground up—which is sorely needed—and it’s clear that Nolan brings significant value to the conversation.

As educators, creating compelling games was not part of our curriculum-development training. We know what we want to teach and what thoughts we want to provoke. However, we are competing for the students’ attention with highly engaging video games. The game industry knows how to keep kids in their games and aspiring to the next level. It is our assertion that this same goal can be accomplished in education with the right parties at the table. It is hard to imagine turning a middle school student into a lifelong learner if we make those first seven or eight years of learning boring, uninteresting, or confusing.

Marshall McLuhan was a media theorist in the 1960s who wrote, among other topics, about education. One of his notable comments was, “All media is educational.’’ Basically, these games are already teaching kids things: They are teaching them that Orcs are on the Horde Faction, Rogues have lockpicking ability, and to unlock level 12, you have to find the secret passage behind the palm tree—and so on and so forth. The games are teaching kids facts, strategies, and even muscle memory.

I find McLuhan’s argument stimulating because it shows that we don’t need to demonstrate that video games can teach; they already do. All media teaches. The question is, of course, what does it teach? Is it valuable to the kids, their future, and society? What we’re doing at ExoDexa is putting the right content in the game medium.

TESTS DISGUISED AS GAMES

To gain the attention of the student when we are in competition with all of the exciting, well-designed games they are playing in their free time, we need to create enjoyable distractions. These distractions can also be in the form of games that just happen to deliver education. We need games that promote creative thinking and that hone critical thinking as users progress through the game using creative problem-solving skills. And, in our case, we expect the games to instill a sense of environmental stewardship into these future adults.

These proposed games would require that the player acquire knowledge, or certain skills, to move forward. The game could inspire engagement and, if done well, encourage the student to take agency over their education. Could designers create a game that requires math equations to open levels? One that offers rewards in the game to keep the student engaged as they level up? Why not? We would know what new knowledge is gained by where the student is in the game, eliminating the need for tests. The game, in essence, becomes a test—without looking like a test or causing the anxiety commonly found around testing. Again, games that require problem-solving and creative and critical-thinking skills to beat it will educate without lectures, without traditional testing, and with the student’s full engagement.

If you put children with a diagnosis for attention deficit disorder in front of a video game they like, they can stay focused for hours. Also, academic subjects should be taught in 15-minute modules, which is in keeping with current research about attention spans for kids and adults when absorbing new information.


A perfect scenario for the future of education would look like this: Academic experts design engaging curriculum, and game designers serve this content in an engaging game format that encourages students to exhibit grit and perseverance. Students should need curiosity and a growth mindset to beat the game. It is on us as educators to pique the students’ interest and nurture the skill set of critical and creative thinking and problem-solving. We will have covered a lot of ground if this collaboration between educators and game designers can be done in this format.

In recent years, many educators have called for the gamification of as much curriculum as possible. Current offerings in educational games emerge from a spectrum of sources, most of them separate from the vibrant and highly interactive world of professionally designed games. As an educator, I see that the current generation of educational games is informed by well-structured lesson planning. Where there is considerable room for growth is in understanding what makes a game deeply compelling, perhaps even addictive. Academics don’t consider the “game loop” when designing games. This loop—the ability to draw the player through a set of deeply engaging puzzles of progressive difficulty and to gain commitment from the player—is where the professional gaming industry excels.

In order to see this kind of dynamic change through to a successful completion, we need to involve game designers. Inviting these experts to help us create games that encourage critical thinking would be an effective first step.

I encourage a relationship between education and the game-design community and would go so far as to say there should be generous tax benefits for game companies that develop games for education. (More on that later.) The immediate question is who would we most want involved in this collaboration from the video game world?

Nolan Bushnell, founder of the modern video game.

WHOSE NEEDS SHOULD COME FIRST IN THE CLASSROOM?

No society can thrive if it throws a significant portion of their citizens under the bus. Today our public school systems are doing just that. Every child who drops out of school without a meaningful set of skills will often end up costing society a substantial price in remediation or incarceration. They are unlikely to ever reach their potential. That price is too high. Efficiency is important in any activity, and those who view profit as a dirty word are probably a product of a failed school system. Without the profit motive, systems become lazy, inefficient, and bloated. The profit motive substitutes for political largesse. For some reason efficiency tends to be left out of the dialogue, as though efficiency is a dirty word as well. It is not. Efficiency is value for money. It provides the basis for continued improvement.
The effective system has to be laser focused on outcomes. We need to create the best-trained, best-educated citizens in the world. Only then can we hope to maintain a high standard of living and our ideal of equal opportunity. We cannot continue to create a permanent underclass of dysfunctional citizens who have little hope and often end up in prison or suffer an early death.
Outcomes depend on merit. Any structure that attempts to substitute another metric is less efficient and sacrifices something. In studying schools for the last 20 years, one cannot help but come to the conclusion that our current state of public schools is a direct result of creating an educational system based on political squabbles rather than on seeking long-term positive outcomes for students. Students are simply a pawn in a game that use them as a marketing ploy to continue to spend tax money extracted from a populace unwisely and inefficiently.


I am acutely aware of how true Nolan’s words are in terms of how school administrators often seem to be working against the best interest of the student. But this is a difficult area to navigate from within the educational system.

A system that puts students’ needs ahead of the balance of the constituents, teachers, administrators, and support staff is a system I can get behind. We need a refresh. Teachers need to have the ability to excel when the students excel. Merit pay and metrics that help us rate teachers’ effectiveness would be welcome.

Young, energetic teachers receive low pay and minimal pension contributions, even if they teach and coach better than more senior teachers. Over half of new teachers quit teaching within five years. There are times when many older, burnedout, dysfunctional teachers—with high seniority—are massively overpaid. When a bad teacher has little or no accountability for outcomes, the classroom becomes a death sentence for the kids. The kids then have to endure or vote with their feet and leave school.


In consideration of the issues we face in education and in light of what Nolan describes in terms of rewards, I am open to considering his plan for rewarding both educators and students. There is plenty in this book to challenge your (and my) ideas about education.

I learned from Chuck E. Cheese that when it comes to kids, the laser focus has to be on them and not on anyone else. I am a father of eight children and was quick to seek a different school if I felt my kids’ needs were not being met. I was lucky because I had the means to give my family that flexibility. My older daughters went to public elementary school but attended boarding school in Hawaii for junior and senior high. All the rest of my children went to public elementary and junior high in the Portola Valley school system and then to private high schools. I realize now that Portola Valley public schools had little in common with a real public school. The area was rich, and all the parents were quite involved.
I remember several teachers who were drummed out of the school system. My wife would even sit in the classes of prospective teachers. If there were several teachers teaching that grade the following year, she would demand that our kids got the teacher that she deemed to be the best. She is someone who cannot be denied. We had clout. We held several fundraisers for the school at our home; one raised almost a quarter of a million dollars. That is a far cry from what most experience in public schools. I want everyone to have the ability to get as good an education as my kids. It is doable.


I relate to Nolan’s concern that some are getting a great education and others are being left behind. My daughter teaches at a private school, and my grandchildren go with her every day. I am a believer in public education and feel some guilt over the difference that my grandchildren experience in their school. The difference is significant. The training the teachers receive, the engagement of the parents, the expectations the teachers have for the children regarding their engagement, and their responsibility to their studies is so different from what is being offered in the public school system, except perhaps in a few high-functioning schools with extraordinary principals and support staff working with motivated teachers. It isn’t just the money involved, it is the entire system that serves the students better than the current public system. The parents of the public school students would often love to be involved but have to work too many hours to truly contribute. On top of that, public school isn’t always a welcoming environment for parents.

We can fix this. All we have to do is measure everything and let no one hide in bureaucracy or the classroom. Truth and light will allow for good decisions.
Not only can we fix this system—I believe we can do it within five years. These fixes will come in a variety of ways.


There is nothing like a deadline to motivate action. Given what I know about Nolan’s system and ExoDexa’s ability to track the full learning experience, there is hope that in five years we could address the main issues outlined in this book. Of course, implementing it in the public school system will be a challenge. In my experience, education moves more slowly than nearly any other governmental department. My confidence lies in the fact that we have an opportunity to implement more quickly than might be true in the public school system. The key will be in data collection and distribution of the findings.

We need to spend resources wisely, and if we do, the economy should be able to sustain GDP growth rates at the 5 percent to 8 percent level. The current two-tier education system in which rich kids enjoy good schools using current proven effective methods while poor kids get standards established decades ago is the pathway to a permanent underclass and a future class war. Not every student needs to go to college. Nor should every job require a college education.
In normal times, the economy naturally grows to the point that inflation causes the Federal Reserve to tighten interest rates. We will approach this dynamic in the years to come. The problem is that employee inflation always comes from a paucity of talent. The skilled get bid up in price, while there is still large unemployment of the unskilled. If we increase the supply of skilled workers, the economy can grow faster without igniting inflation. Without a good educational system, the educated rich get richer and the uneducated poor get poorer. That’s not a good situation.
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