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Preface


This book was developed as a textbook on the design of serious games, also called games for impact, transformative games, or games with a purpose. For this book, we will use some of these terms interchangeably. Serious games was coined by Clark C. Abt back in 1987, in his book Serious Games, to mean games beyond entertainment. We define them in this book as games that have a goal in addition to entertainment. This goal can be educating, training, solving a scientific problem through crowdsourcing, raising awareness, stimulating behavior change, increasing physical activity, enhancing team performance, or understanding underlying social, systemic, or psychological phenomena to make a societal impact.

Many great examples of serious games exist, including Darfur Is Dying, a game that was developed to shed light on the humanitarian issues in Darfur; Foldit, a game designed to crowdsource the protein-folding scientific problem; World Without Oil, a game that sought to raise awareness about the oil crisis; and DragonBox, a game designed to teach mathematical skills to kids and get them excited about math.

In this book, we specifically focus on the process of designing and developing serious games. Since these games offer value to many different fields, the process of developing and evaluating them varies from field to field and largely depends on how the team approaches the process. For example, artists or humanitarians may develop serious games to raise awareness about a political conflict; in such a case, there may be an emphasis on the narrative and depth of characters within that conflict. They may focus less on the scientific design process or assessment of the games’ impacts, which you might see in education games or citizen science games like Foldit.

In this book, we will apply an engineering and scientific process to design and development. We will focus on a user-centric design approach, emphasizing understanding the target audience before embarking on the design process. We will devote parts of the book to discussing techniques to define a game’s goals and ways to measure the games’ efficacy scientifically. It should be noted that while many companies use a similar approach, not all do, and we will note exceptions throughout the book to give the reader a broader perspective on the approaches and methods.

Understanding the different perspectives and approaches is important, as you may engage with different people from different disciplinary backgrounds when they present their work at conferences or talk with others about serious games. Understanding the diversity of methods is important when readers interact with others in this field.

In addition to the design and development process, we will discuss business models and evaluation approaches, with an emphasis on concrete examples. We will include examples from interviews with practitioners, such as game developers and designers, and provide examples from our own experience.

In this book, we will employ various instructional techniques to shed light on the process, including:


	step-by-step descriptions with examples to crystallize how specific design methods can be implemented;

	case studies of methods and their use in the design and development process;

	exercises and activities on each process and method discussed. Exercises are used to test your knowledge, while activities are meant to help you apply the concepts with examples (akin to a project-based instruction approach); and

	interviews with various game practitioners, including CEOs and founders of companies, where they discuss the vision for their company, funding models, development strategies, and the processes they use. These interviews serve as an anchor to show different perspectives and approaches to design and discuss opportunities and challenges within that domain.



Intended Audience

The book is written to serve multiple audiences. One of our intended audiences is students and researchers curious about serious games who may be interested in learning more about how to design such games. Another intended audience is educators teaching this subject in engineering, human–computer interaction, health sciences, or education. The book will include supplementary materials for teachers to use in their classes. The book also targets masters or PhD students in engineering, human–computer interaction, health sciences, or education, or those interested in using serious games as their target field of study.

In addition, the book is catered to readers who may be professional developers, entrepreneurs, or hopeful designers who want to design a serious game. It includes practical guides and interviews that contain valuable information about the design process, business models, and know-how from experts who have generously donated invaluable insights and the expertise that took them many years to acquire.

Another target audience would be any business or educator looking for gamification ideas or desiring to develop engaging training or educational environments. The methods discussed in the book will present essential elements that are useful if you are in that target audience group. Further, the book includes many case studies and examples to help contextualize and see how such methods can be applied.

How to Read or Use the Book

The book is divided into four parts. Part I introduces the topic, the business space, and the design process and defines specific approaches to designing serious games that differentiates it from designing games for entertainment. Specifically, part I is devoted to introducing the term serious games and giving the reader examples from that space. Further, it introduces the design and development process and discusses business models in the industry.

Then, parts II, III, and IV delve deeply into different parts of the process. Specifically, part II is devoted to understanding the users and target audience. This is an important part, given our emphasis on user-centered design. In this part, we will delve deeper into the psychology of the users you may be designing for, with a specific focus on the psychological processes of cognition, memory, motivation, and emotion, as well as accessibility and diversity aspects, such as issues of access and technology acceptance and use. It should be noted that this part is not meant to be a psychology primer. We discuss these concepts from a designer’s perspective and, thus, will discuss psychological phenomena relevant to design. In some cases, we will discuss some models and work at the intersection between design and psychology that have been published and discussed within the human-centered design community.

Part III is the heart of this book, focusing on the design and development process of building a serious game. This part includes examples and exercises and uses activities to engage readers in a project-based approach to design and development, allowing them to follow along as they develop their own game.

Part IV discusses measuring a game’s efficacy from a design perspective. This is an important part of the design process, given our emphasis on assessment and the scientific process of setting goals and measuring the game’s success. There are many different perspectives to measuring a game’s success. In this book, we will primarily focus on methods that assess the game’s design rather than the processes that assess the goal, such as learning, health, or behavior change. If you are building a learning game, you will need to determine the learning impact of the game. However, you also want to evaluate the design of the game.

This book will focus on the evaluation of the design and leave the larger part of evaluating the learning impact or long-term impacts of the game to another book. We made this decision for several reasons. Every field—for example, health or education—has its own sets of methods that have been developed within that field. It is important for you to use the methods within the field you are developing the game for to test for impact. Going into the methods used in different fields that serious games are designed for would be beyond the scope of any one book. However, we will discuss the evaluation of design, in terms of usability and playability, which should be your first step toward evaluation of the game as a whole. We then advise you to rely on subject matter experts (SMEs)—experts from the field you are developing the game for—to help you develop methods and processes to assess the game’s impact in the area where you are creating it.

We recommend that all readers read part I. After reading part I, readers can read or jump to the part they want to read more about. Since developing such games is usually a group endeavor, we do not expect all team members to focus on all aspects of game design and development. Depending on your role, you should focus on one part more than the others. However, reading all parts of this book will give you a well-rounded view of the process, enabling you to communicate with your team and better understand their roles and responsibilities.

Interviews

In this book, we focus on design and development. However, we also wanted to keep you informed of other perspectives to be more inclusive in our discussion of the design and development process in such a broad field. To be inclusive, we have included quotes and discussions from the twenty-one interviews we conducted, the content of which is assimilated into different parts of this book. We are indebted to all the colleagues and transformational game gurus who agreed to do an interview and graciously share their experience with us. The lessons from these interviews are an essential cornerstone of understanding transformational games’ design and development processes and the business of developing such games.

We interviewed representatives from twenty-one companies. The companies we interviewed are as follows (in alphabetical order); more information on the companies and interviewees is in the “Meet the Experts” section of this preface:


	BrainQuake1: interview with Keith Delvin,2 Emeritus Professor at Stanford University and cofounder and president of BrainQuake.

	BreakAway Games3: interview with Doug Whatley, founder and CEO.

	Carbon Counts4: interview with Nicole Rustad, COO and chief impact officer, and Cody Vigue, creative director.

	CCP Games5: interview with Hjalti Leifsson, senior software engineer.

	Designing Digitally6: interview with Andrew Hughes, CEO.

	FableVision7: interview with Sarah Ditkoff, vice president of strategic partnership, and Gary Goldberger, president.

	Filament Games8: interview with Jennifer Javornik, vice president, partnerships and business development.

	Foldit9: interview with Firas Khatib,10 associate professor at University of Massachusetts Dartmouth.

	Games for Change11: interview with Susanna Pollack, president.

	Grendel Games12: interview with Jan-Jaap Severs, founder and CEO and, Tim Laning, founder and commercial director.

	Health Impact Studios13: interview with Mary P. Metcalf, president.

	The Inspiracy14: interview with Noah Falstein,15 owner.

	iThrive Games16: interview with Jane Lee, senior director of operations and mental health, and Susan Rivers, executive director and chief scientist.

	La Molleindustria17: interview with Paolo Pedercini,18 associate professor of art at CMU and founder and CEO of La Molleindustria.

	MPS Interactive19: interview with Dinesh Warrier, SVP and head of experiential learning design.

	The Octalysis Group20: interview with Yu-kai Chou, CEO of Octalysis Group.

	Prisms21: interview with Anurupa Ganguly, founder and CEO.

	Schell Games22: interview with Jesse Schell, CEO, and Brooke Morrill, senior director of education.

	ST Math (Mind Research Institute)23: interview with Matt Feldmann, VP of product, and Ki Karou, senior director of product.

	Take Action Games24: interview with Susana Ruiz, assistant professor of film and digital media, University of California, Santa Cruz, and founder of Take Action Games.

	TERC25: interview with Elizabeth Rowe, senior researcher, and David Libby, CTO.

	Norhan Zahran, gamification designer.



Book Structure

As discussed earlier, the book is composed of four parts. Below, we discuss these parts in more detail.

Part I: An Introduction

Part I is an introduction. Our focus here is to introduce the concept of serious games, show examples, and discuss the complex process of developing, designing, and evaluating a serious game. Further, we will discuss business models and markets. This part comprises several chapters:


	Chapter 1: Serious Games: An Introduction. This chapter introduces the concept of serious games and discusses examples of such games. We will also introduce terms such as: transformational games, games for change, and gamification.

	Chapter 2: Designing and Developing Serious Games. This chapter discusses the design process of a serious game, specifically showing how such a process differs from entertainment games. We will take a user-centered engineering approach to the design process. It should be noted that people use various methods to design serious games, so we will discuss our approach in this book while highlighting the different methods discussed in our interviews.

	Chapter 3: What Is Impact? This chapter introduces a framework for the evaluation of a game’s impact. This is an important concept, as research methods are required to show the game’s impact and success. The chapter starts with discussing a framework for evaluation that helps position the types of assessments discussed in this book. It should be noted that this book is not focused on helping you advance a field, such as psychology or sociology, through the development of a serious game, as such an endeavor requires more research beyond the scope of this book. The chapter discusses these concepts and foreshadows the concepts discussed in part IV.

	Chapter 4: The Business of Serious Games. This chapter presents and discusses the various business models of this broad industry, mainly through the interviews we conducted. The list of business models is not meant to be exhaustive but shows how big and broad this industry is.



Part II: Users and Stakeholders

Part II is devoted to understanding the target audience. The chapters in this part were written with the assumption that you are developing your own serious game. To help you along, it will include activities to walk you through that process. You can read the chapters without engaging in these activities; they will, however, give you a better depth of the materials discussed.

This part comprises two chapters:


	Chapter 5: Understanding Users. This chapter will delve into the psychology of players, discussing aspects of perception, memory, motivation, personality, social aspects, and technology use and acceptance. All these are well-studied phenomena within psychology and design. We will also provide references on where to read more about these concepts.

	Chapter 6: Defining the Target Audience. This chapter discusses methods you would use to understand your users and ways to consider including such information in the design process through the development of personas, a user-centered design approach where designers create personalized fictional characters to represent user types. These characters can help you think about the user perspective when designing.



Part III: Serious Game Design and Development

Part III is focused on game design and development, which is the heart of the work presented in this book. Developing a serious game occurs in three phases: concept design, preproduction, and production. This part will introduce all these phases and include exercises, activities, and examples. It includes three chapters:


	Chapter 7: Concept Design. This chapter introduces the concept design process, which results in a concept design document that can serve as a reference for preproduction.

	Chapter 8: Preproduction. This chapter will focus on prototype development designed to narrow the focus of the game’s design and prove the core assumptions behind it. This section borrows substantially from commonly used preproduction practices in entertainment game development.

	Chapter 9: Production and Polish. This chapter then discusses shifting from preproduction to developing a completed game version.



Part IV: Data and Impact

Part IV focuses on user studies and usability analysis to test a game’s usability and efficacy. In this part, we will focus on testing the design and discussing methods that can lead to actionable items toward better design. This part will then include three chapters:


	Chapter 10: Game Usability Through Heuristics. This chapter will focus on game usability testing, specifically on heuristic evaluation. Jakob Nielson proposed heuristic evaluation in his book Usability Engineering (2004). It uses several heuristics, or guidelines, to allow teams to check whether the design conforms to these guidelines. If not, notes are written to discuss where usability issues are seen so that designers can act.

	Chapter 11: User Studies. When conducting heuristic testing, the team doesn’t conduct, recruit, or work with users, making that technique easy and quick to administer. However, at some point in your journey, you will need to conduct user studies with actual users to understand how well they perceive and experience your game. This chapter will delve deeply into how you would set up a study that includes users. This will include recruitment and answering questions, such as, How many people do you recruit? Where do you recruit from? What type of people do you need to recruit? What protocols do you need to use when recruiting and introducing your study? We will also discuss how to develop a protocol and plan for such user studies, the certifications you need to get, and the questions you need to answer before you embark on user studies. A subject matter expert will be necessary for this endeavor.

	Chapter 12: Evaluating Playability and Engagement. This chapter picks up where chapter 11 left off and goes deeper into how to collect and analyze data to gain some insights into your game’s effectiveness in terms of its design.



We will conclude the book with:


	Chapter 13: Conclusion and Remarks on Measuring Impact. This chapter discusses final remarks on the design process and layers discussed in the book.



Meet the Experts

When we started our interviewing process, we tried to be as diverse as possible to represent as many viewpoints as we could. We approached several companies and ended up with twenty-one agreeing to interviews. Experts spent at least an hour and a half and sometimes up to three hours with us. We are indebted to their generosity and the valuable expertise they shared. We mentioned them briefly earlier. Here, we will introduce them in more detail.

Susanna Pollack, President, Games for Change

Games for Change is a not-for-profit with a mission to empower creators and social innovators to use games and immersive media as drivers for real-world change. Susanna Pollack came to the Games for Change industry via traditional media. She worked in the television industry, for the BBC and other companies, in business development and partnerships. She worked on documentary, drama, and children’s programming projects. As she describes her background, “While I was at the BBC in the 2000s, as I saw technology and the internet developing, I was drawn to explore how interactive storytelling would evolve. For me, personally, I am interested in understanding how stories can be told across different platforms. In many ways, storytelling is like the thread of my career. And so, when I made the decision to leave the television industry, I knew that I wanted to work more directly on how storytelling and content can deliver some positive messaging or deliver a positive change in the world. And when I got to know the games industry and I started looking at the space, I saw what many people in this industry already knew: that games are the storytelling platform for the twenty-first century.” She took on a role in Games for Change and later became the president.

Yu-kai Chou, CEO, The Octalysis Group

Yu-kai Chou is an author and international keynote speaker on gamification and behavioral design, starting his work in the industry in 2003. He is the founding partner and chief creation officer of the premium consulting/design firm, The Octalysis Group, as well as cofounder and chief experience of Metablox. Formerly, Yu-kai was head of creative labs as well as head of digital commerce for HTC, pioneering innovation in virtual reality/augmented reality (VR/AR) and the Metaverse. In 2019, he wrote a book called Actionable Gamification: Beyond Points, Badges, and Leaderboards—a very good book on gamification, which we recommend reading. When asked about the valuation of his company, he said, “The Octalysis Group’s profitability is in the seven-digit range. It is a pretty good business for a small number of people.”

Keith Delvin, Emeritus Professor, Stanford University, and Cofounder and Chief Scientist, BrainQuake

Delvin is a professor emeritus at Stanford University, World Economic Forum fellow, a fellow of the American Association for the Advancement of Science, and a fellow of the American Mathematical Society. Most of his work focuses on using different media to teach mathematical thinking. He cofounded BrainQuake to develop games that can teach mathematical concepts. The company produced a game called Wuzzit Trouble, which is currently being tested and disseminated.

Sarah Ditkoff, Vice President of Strategic Partnerships, FableVision Games

Gary Goldberger, President, FableVision Games

FableVision Studios is a service company that also engages in owning and selling its own Intellectual Property. FableVision has a K–12 publishing and marketing arm called FableVision Learning. Ditkoff joined FableVision Studios in 2013. She works across new business, partnerships, and proposals and is usually the first point of contact for clients interested in working with FableVision on a potential new project. She also acts as the liaison between the partner and the internal studio team and manages the proposal-creation process, which includes a timeline, scope, and budget. Goldberger is the president and one of the cofounders of the company, which opened in 1996. His background is in art and physics. When he started the company, he had a vision for how he and his partners wanted to change the educational system, making an impact with story, media, and technology. His role within the company has grown over the years, and now he is the executive creative director focusing on high-level design and strategy for clients and building the business direction for the studio.

Matt Feldmann, VP of Product, ST Math (Mind Research Institute)

Ki Karou, Senior Director of Product, ST Math (Mind Research Institute)

Mind Research Institute is a nonprofit company focused on math education. ST Math is their flagship program. The company is focused on developing playful and interactive visual representations of math that can create an engaging learning experience. Feldman is the vice president of products and has been with the Mind Research Institute for twelve years. His background is in mathematics. He says, “I’ve always been passionate about math and education. I have tutored or taught in some form since I was a second grader. Then I studied computer science and worked as a software developer in the pharmaceutical space.” Karou is the senior director of products at the Mind Research Institute. He has a background in engineering. He started his own education business some years ago and is now the lead on all the interactive learning design at Mind Research Institute, developing all the core interactions that go into the games, the curriculum, the student experiences, and the assessments developed at the company.

Noah Falstein, Owner, The Inspiracy

Falstein is a freelancer working mostly on the design and writing of serious games since 1996. He has been a professional game developer since 1980, was one of the first employees at LucasArts Entertainment and Dreamworks Interactive, and served as the first elected chair of the International Game Developers Association. The Inspiracy is his consulting business. He worked on many different projects, and as the business and industry changes a lot over time, it has been an exciting place. He worked on both entertainment and serious games. He explains his first experience with serious games: “Shell Oil had a very forward-thinking guy who brought in a bunch of individuals and representatives from game companies to see if there was anything they could do to help with Shell’s oil exploration and mining. And we ended up coming up with many ideas and working with them. It was a real eye-opener for me. So, I gradually started looking for and adding to my purview many serious games.” He now works on multiple projects in health and other spaces. The projects he has worked on have a wide range of valuation and funding. The largest one is Akili Interactive, which went public in 2022 with a valuation of $1 billion. He says, “I just love that things have grown to that state and that we in the games industry now are getting games cleared by the FDA and prescribed by doctors. I’m thinking about people reading this information ten years from now, and I have a feeling that the games for health are going to be one of the most interesting areas for them. I see that growing and becoming so vibrant in many ways.” While in the beginning, he used to be brought in during the grant writing stage, many more corporations are now opting in on adding or developing serious games. He said he works with both startups and big corporations, as well as government-funded projects.

Anurupa Ganguly, Founder and CEO, Prisms

Ganguly founded Prisms to scale a new world teaching model where students learn core math and science concepts spatially, physically, and steeped in important real-world contexts. Prisms target bottleneck topics that are often memorized instead of deeply understood—leading to huge gaps and drop-offs over time in STEM. Ganguly and her team are transforming math education in the US by rapidly deploying the next generation of spatial computing devices across US K–12 districts, training teachers to integrate problem-driven learning with VR into the core curriculum, and working with district leadership to rapidly improve joy, confidence, and proficiencies in the modern math and science classrooms. She began her career as a math and physics teacher and later served in leadership roles across the Boston public schools, the New York City Department of Education, and Success Academies. She holds degrees in EECS (electrical engineering and computer science) from MIT and an master’s in education (EdM) from Boston University. Her life’s mission is to empower an equitable workforce in STEM.

Andrew Hughes, CEO, Designing Digitally

Andrew Hughes founded Designing Digitally in 2006, to develop and design serious games. He has expertise working in the e-learning business and helped build many virtual environments, simulations, serious games, and games for learning in his company. Designing Digitally specializes in creating custom learning and training programs that are educational, entertaining, and engaging for their client’s brands. According to Hughes, “Designing Digitally is a small organization with expertise and work in the human resources training R&D [research and development] space.”

Jennifer Javornik, Chief Partnerships Officer, Filament Games

As the chief partnership officer, Javornik brings projects to Filament Games. She holds meetings to understand clients’ goals and objectives and develop contracts. She describes Filament Games as a company that develops fixed-price, fixed-scope game projects. Their work spans different age groups, from two years old to senior citizens, as well as various content areas using different technologies and hardware. Further, Filament Games also develops its own IP and has been funded by the government under the Small Business Innovation grants program.

Firas Khatib, Associate Professor, University of Massachusetts Dartmouth, and Lead Scientist, Foldit

Foldit is an online citizen science game that crowdsources the protein-folding problem. The game was developed as a research project by a team of researchers at the University of Washington and was initially released in May 2008. Foldit is not a company but mostly a project that is funded through government grants. Khatib has been involved in Foldit from the early stages as a postdoc at the University of Washington. He became the lead scientist in the biochemistry branch and the principal investigator of the project, when he became a professor at the University of Massachusetts Dartmouth in 2013.

Jane Lee, Senior Director of Operations and Mental Health, iThrive Games

Susan Rivers, Executive Director and Chief Scientist, iThrive Games

Lee is the senior director of operations at the nonprofit iThrive Games. She was the company’s first employee and currently oversees much of the operations and finance as well as product development. The team at iThrive Games is focused on developing games for teens. They have developed their own proprietary software called iThrive Sim. Rivers is the executive director and chief scientist. She works on developing new projects and funding. She brings her expertise in emotional intelligence and social emotional learning to the design and development process. In terms of the company, it started as a philanthropically funded company and currently receives grant funding and fee-for-service revenue. Rivers says, “The key ingredient to iThrive is social-emotional learning and designing new programming and design approaches. We are a small but mighty organization. And the science background is really coming in for how we design and make sure that we are creating transformational games for our key audiences.” The company was incubated in 2014 and formed as a 501(c)(3) organization in 2017.

Mary P. Metcalf, President of Health, Impact Studios

Metcalf has a PhD in anthropology and a master’s in leadership. She has a long history of working in patient education, beginning with interactive videodisks (which she called the very first type of digital serious games developed). She is currently the president of Health Impact Studios, where she works on several games and experiences around VR/AR targeting healthy behaviors. Most of the Health Impact Studio’s funding has been from the government, in particular, National Institutes of Health, through SBIR award funds. The goal of the studio is to use technology in creative ways to encourage healthy behaviors. The company’s revenues are around or a little below $1 million.

Paolo Pedercini, Associate Professor of Art, CMU, and Founder and CEO, La Molleindustria

La Molleindustria is an entity that was formed by Pedercini, who identified himself as an independent game developer. As discussed on the company’s website, La Molleindustria was formed in 2003, and produces “artisanal remedies to the idiocy of mainstream entertainment in the form of short experimental games.” Pedercini developed several games, including satirical business simulation games, such as “The McDonald’s Videogame”, which uncovers issues with capitalism. La Molleindustria started with a project that Pedercini developed as an art activist to promote a political referendum in Italy in 2002–2003. Since then, several games have been published under this entity. However, it is not operating as a company. Most games are developed by Pedercini himself and are low budget, mainly under an activist agenda. While Pedercini partnered with several groups in the past, the entity has no agenda for generating money or profit. Pedercini usually would put his games up free of cost, except for some games developed for fundraising, such as Phone Story.

Elizabeth Rowe, Senior Researcher at EdGE, TERC

David Libby, CTO, TERC

TERC is a not-for-profit R&D organization focused on innovation and creative problem-solving in STEM education. Libby started at TERC in 1994 as their first director of IT and for the past six years has served as chief technology officer. Rowe joined TERC in 2000 and is a senior researcher at TERC focusing on game-based learning, serving over a decade as the director of research for the Educational Gaming Environments (EdGE) group. Both Libby and Rowe were involved in the production and development of the latest version of Zoombinis, a learning game that teaches mathematical reasoning, problem-solving, and computational thinking. Developed by researchers Osterweil, creative director of the Education Arcade at MIT, and Hancock in collaboration with edutainment publisher Broderbund, it was published in 1996 and won multiple awards. In 2015, TERC—under the guidance of Libby, Rowe, and others in EdGE—worked with partners FableVision Studios and the Learning Games Network to develop an updated version of Zoombinis. Additionally, Rowe was co-PI of an NSF grant TERC received to study learning in Zoombinis, particularly computational thinking. TERC is primarily funded through government grants.

Susana Ruiz, Associate Professor of Film and Digital Media, University of California, Santa Cruz, and Founder, Take Action Games

Ruiz is an associate professor of film and digital media at the University of California, Santa Cruz, and cofounder of Take Action Games (TAG). Ruiz and her cofounders describe TAG as a multiple-award-winning design studio that traverses art, games, activism, and documentary. The studio started during Ruiz’s graduate work at USC and flourished from there. She describes the focus of the studio as “situated at the intersection of play, documentary storytelling, and participatory and social justice culture.” Ruiz’s work and perspective are very similar to Pedercini’s perspective, in that they are both independent artists creating games with activist agendas. The process of development is different, as you will see from interviews in the book. Like La Molleindustria, TAG is also not a company in terms of a profit-generating entity with a concrete business model. It is an experimental and documentary-based game-making studio.

Nicole Rustad, COO and Chief Impact Officer, Carbon Counts

Cody Vigue, Creative Director, Carbon Counts

Carbon Counts is a company focused on developing a game to harness the power of the crowd toward creating a positive impact on climate change. At the time of writing this book, Carbon Counts is in its early stages, prelaunch, at the market-testing stage. It is funded by individuals, Grantham Trust, and a few venture capital (VC) firms. Initially meeting at Disney, Rustad and Vigue have a long history of working together. They worked on Club Penguin MMO: Vigue was in the design and development team, and Rustad oversaw impact. In 2020, Vigue shifted his focus to making games with a positive impact—and this is when he joined Carbon Counts. To him, the premise of planting a tree in the real world based on things you do in the virtual world is very interesting and intellectually stimulating. Rustad was an executive producer at Disney working on games, such as Disney’s Hour of Code, and campaigns within games. She then joined Carbon Counts with an emphasis on generating a positive impact.

Jesse Schell, Founder and CEO, Schell Games

Brooke Morrill, Senior Director of Education, Schell Games

Schell is the founder and CEO of Schell Games, which he started in 2002, while working as a distinguished professor of the practice of entertainment technology at Carnegie Mellon University. Before that, he was the creative director of the Disney Virtual Reality Studio. Morrill joined Schell Games in 2014, after earning her PhD in psychology and MA in behavioral science. She was working at Disney Research in Pittsburgh when she connected with Schell and joined the company soon after. Schell Games is a full-service education and entertainment game development company with a mission to “make experiences we are proud to make the world a better place.” Schell Games develops and publishes games and interactive experiences on various platforms and within four main lines of business: educational games, entertainment games, health games, and theme parks and museums.

Jan-Jaap Severs, Founder and Operational Director, Grendel Games

Tim Laning, Founder and Commercial Director, Grendel Games

Severs has a background in computer science and a master’s in business. He started game development as a hobby when he was around ten or eleven and got into serious game development when he met Laning. Laning started developing games at an early age as well. He studied communications and worked for a publisher in the game industry before starting his own company, Grendel Games, an award-winning serious games company located in the Netherlands. It specializes in scientifically validated serious games for healthcare, training, and sustainability. In the beginning, the company was developed to build entertainment games, and it published several console games. Given the climate of game development back then, which required upfront funding, they decided to pivot into building simulations and sold them to educational institutions, which was a lucrative model. Then, they started to investigate the integration of fun and education, which is the company’s focus.

Dinesh Warrier, Senior Vice President and Head of Experiential Learning Design, MPS Interactive

Warrier joined MPS Interactive back in 2000, in the role of an instructional designer. MPS Interactive was founded in the 1990s as part of the Tata Group. In 2018, Tata sold this company to MPS, which, at that time, was an arm of Macmillan Publishing (this is where the M and P come from in MPS). MPS Interactive is an award-winning international company that specializes in developing highly scalable learning solutions that integrate technologies such as gamification, simulations, custom e-learning, AR, and VR. The company has a thirty-plus-year strong presence in the US, Canada, Europe, the Middle East, and India. During his time at MPS, Warrier worked on many projects with diverse audience groups, such as teaching English to non-native adult speakers, teaching mathematics in the K–12 space, and working on corporate training. The company is public so anyone can check its financials and valuation through stock market data. At the time of writing, the reported equity for MPS Limited is $3.67 billion, with quarterly revenue of $1.15 billion, and a net income of $206 million.

Doug Whatley, Founder and CEO, BreakAway Games

Doug Whatley moved from MicroProse (a well-known simulation game company founded in 1982) and founded BreakAway Games in 1998, working as a lead programmer and producer for some of the projects. BreakAway Games specializes in the development of serious games that target training and education. It creates projects for customers in the entertainment industry, government, and commercial spaces; these projects include training games for healthcare, education, and incident command. When we asked him about his company’s valuation, he stated: “We are a privately owned C corp. Our annual revenues are around $5 million a year. Our profits are around 15 percent.”

Norhan Zahran, Freelance Instructional Designer and Gamification Expert

Zahran is an EdTech consultant and a gamification expert. She is currently working as a project manager in Teach for Tomorrow, a USAID-funded project based in Egypt. Zahran explains her experience and how she started in this field, saying, “Originally, I was a pharmacist. But when I was studying pharmacy, I was volunteering for different nonprofits with children and adults. I realized that designing curriculum and education was my passion.” Her experience entails working on different projects in education and gamification with various companies, not-for-profits, and organizations. She recently developed a passion for research, policymaking, and implementation. Accordingly, she pursued her master of public administration at the American University in Cairo. Her research topic was focused on assessing the implementation of the recent Egyptian education reform in the second poorest governorate in Egypt, Sohag.

Let’s Begin

Now that we’ve covered the big picture, let’s delve in! You can read this book from beginning to end or skip to the chapters you are interested in. As discussed earlier, we assume you are developing your own game and can follow along with the various exercises in the book. However, the parts are also written to stand alone, with various example games or data you can use to practice without having a game and its data. So, you can skip through and read individual chapters that are appropriate for you.
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IAn Introduction


This part will introduce the concept of serious games, introduce the framework we will use for the designing and developing of serious games, and discuss a framework for evaluation. Different parts of the book will then delve deeper into the design and development process (part III) and evaluation (part IV). This part should serve as an introduction to the topics discussed in the book.

In addition, this part will also discuss views about the business models, market, distribution, and publishing aspects of developing serious games. We will shed light on this process using data from interviews we conducted with the industry personnel introduced in the preface to give readers a practical viewpoint. Please see the preface for the list of interviewees.

This part is composed of four chapters:


	Chapter 1 will introduce and define the terms serious game (sometimes also called games for impact or transformational games), games for change, and gamification. We will discuss various examples of games in that space, specifying which ones we would consider serious games and which are not.

	Chapter 2 will introduce a framework we will use for designing and developing serious games. As discussed in the preface, we will take a user-centered engineering approach to the design process. It should be noted that developers use various methods to design serious games; the industry and processes are diverse, so we will discuss the approach we take in this book while highlighting the different methods given in our interviews.

	Chapter 3 introduces a framework for the evaluation of serious games, explaining the various parts and evaluation processes needed. It will also set the stage for the methods we will use and delve deeply into in part IV of the book.

	Chapter 4 will dive into the business side of the industry, including market size, finances, and the various business models developed within the industry. This information is based on the data collected through our interview process.








1Serious Games: An Introduction


In this chapter, we define what we mean when we use the term serious games. We also use other terms in this book, including games for impact, games with a purpose, games for change, transformative games, and gamification. We provide our own definition, which will help serve the discussion throughout the book.

In addition, we will also discuss how experts in the industry view these terms or define the space. To further understand these concepts, we will discuss some examples in that space. Further, the chapter will also include some exercises to help you materialize and apply these concepts.

Toward that end, the chapter is divided into the following subsections:


	Defining the Space. In this book, we will use the terms serious games, games for impact, and transformative games interchangeably. But we will mostly use the terms serious games and games for impact to denote this space. We will differentiate such games from gamification and other terms used in the community, such as games for change.

	How Is That Space Defined by Experts? In this section, we will discuss how experts define the space. As discussed in the preface, we have interviewed experts from twenty-one companies and organizations in the industry to help us define the space and various opportunities and challenges in that space, as you will learn in subsequent chapters. Understanding how experts within the community define the different terms is important for you. You will probably hear these terms if you go to conferences; understanding how they are used and how experts view them is useful.

	Examples of Games in That Space. We will then exemplify the definitions by discussing examples of games in that space.

	Examples of Gamification. We will discuss gamification examples to show the differences.





1.1  Defining the Space

Games are a fundamental part of our lives. We all grew up playing with toys, cards, or games that taught us about the alphabet, arithmetic, or other things. Some of these games were developed as entertainment or as ways to pass the time, while others were games developed to teach.

Note, however, that we will use the terms games for impact, transformative games, and serious games interchangeably throughout the interviews and the book chapters. In this book, we chose to use the term serious games to denote games that have a goal beyond entertainment and where there is an intent to measure the impact of that goal. These include games for learning and training, games that are developed to encourage different habits, and games that train a specific behavior or cognitive function; the list goes on.

That doesn’t mean, however, that games developed for entertainment cannot be used for learning, health, training, or other purposes. In fact, numerous examples show how entertainment games can be beneficial for teaching us about various subjects and enhancing our cognitive abilities.

We make this differentiation for several reasons. When you decide to make a serious game, your development and design process will be inevitably different. You will most often need to find and involve a subject matter expert (SME) in the process of developing and evaluating the game. SMEs are experts in the domain you are developing the game for. For example, for a game developed for stroke rehabilitation patients, SMEs can be physical therapists who work with patients who have that condition. In addition, you will also have to evaluate the game given the impact or goal. This step can happen during the design and development process to tune the design, as well as at the end to measure the success of the game. This differentiates the process and people involved in designing a serious game to achieve an intended impact from the design of an artistic game or an entertainment game.

The term games for change is an umbrella term used to include games for impact, but it also includes entertainment or artistic games that have a positive impact and games that may be developed with a goal, such as raising awareness about a specific issue, but where the designers do not intend to measure impact or where measuring impact may be impossible. It should be noted that we focus on only a subset of that field—where the game is designed to have a specific goal and that goal can be measured in some way, for example, a game that is training a specific behavior that we can measure.

To exemplify this concept, Pollack from Games for Change explains, “We typically don’t use the term serious games in our work. Some might argue that serious games and games for change are interchangeable, but, actually, I don’t think they are. I think games for change incorporates serious games as well as entertainment games that can have a positive effect on the world. For me, the serious games industry is built on the premise that games can be intentionally designed to produce outcomes that have some measurable impact. That can be applied to a lot of different verticals, including games that are designed for education, healthcare, training, and simulations that might be used in an enterprise model. There’s a sector of the community that we support that acknowledges that games created predominantly for entertainment can have some impact goals in their roots. These games may have content that is integrated into the overall experience that the game designers want to achieve. However, the impact is never intended to be measured in any quantifiable way. At Games for Change, we think there’s still a lot of value in supporting such games. So that’s why I think Games for Change has a wider umbrella than the serious games industry.”

In addition, we differentiate between such games and gamification. Gamification is the process of adding game elements to products that are not specifically games. Many products started to add elements, such as point systems, badges, and leaderboards (PBL) to entice their customers to engage more with the product. For more information on design elements for gamification, readers are referred to Zichermann and Cunningham’s excellent book Gamification by Design (2011). Deeper forms of gamification often involve understanding the target markets’ motivations and developing products with these motivations in mind. Chou discusses these techniques at length with a good summary of the different motivations that designers need to account for (Chou 2015).

While this book will not focus on the design process for gamification, we will discuss examples of gamification work in section 1.4. If you are interested in the design process for gamification, please consult the books mentioned above.



1.2  How Is That Space Defined by Experts?

Before we discuss some examples of games in this space, we would like to discuss some perspectives from experts in industry and academia. We interviewed twenty-one different companies and organizations and asked them several questions, including questions about business models, publishing and marketing processes, design processes, assessment processes, and the use of data. In this chapter, we will focus on the first question we asked them, which is, How do you define the space of serious games?


1.2.1  What Is a Serious Game?

Most interviewees agree that the space is diverse and that there are several types of serious games



	Ditkoff from FableVision states, “We think serious games are game-based experiences that deal with non-entertainment content, where there’s a learning or a behavioral change outcome that we’re aiming to produce. We think of it as a purpose-driven learning experience, and those projects tend to come from institutions that do training or research. It’s rare that it comes from an entertainment focus. Sometimes it does, but it is rare. From where we stand as a company, we think of ourselves as an engagement media company that gets people to think differently or act differently, and serious games are one of the tools in our tool belt that we use to do that.”

	Morrill from Schell Games defines the space similarly, saying, “We are talking about games that transform or change a player in some sort of meaningful way. Transformational games are designed to make an impact on a player and subsequently (hopefully) positively impact the world in some way. These transformations can occur through explicitly transformational games or through entertainment games: You can make positive impacts with both. But when we’re creating and crafting these transformational experiences, we certainly are making sure that the player’s transformation is at the root of the design process.”

	Along these lines, Javornik from Filament Games says, “When I think about the industry as a whole, a common thread that I see amongst serious games companies is making games that make an impact. So, it’s giving the players a rewarding experience while they’re playing the game. But then, the stretch goal is to make some kind of impact on their lives.”






1.2.2  Is Gamification Part of Serious Games?



	Vigue coined the term gamification (Chou 2015) and included it in their definition of serious games or games for impact. (Note that we specifically differentiated between the two concepts since the gamification of products often does not result in a game, and thus, the design process is very different.)

	Whatley from BreakAway Games says, “I define it as anybody who uses game technology or game processes to improve a product. For instance, we are working on several projects for the government. For DARPA (Defense Advanced Research Projects Agency), they’re building a space command and control center; we were contracted to build the user interface for it because they thought that games have a much more refined and user-friendly user interface. You still can’t make it quite as easy as a game because you’re controlling satellites in space, but at the same time, they wanted those interfaces to be easy to understand and have the same kind of polish that we have in games. I see that as part of the serious games business, even though we just design the user interface. Additionally, you’ll find that some companies will do similar work for marketing, or they will work on providing more fun ways for someone to answer a questionnaire. All these examples are about using game design skills to improve products or improve processes, and I see all of that as within the scope of the serious game space. The term gamification came up years ago to define this space. And I think most of the companies, and probably most of the revenue, ultimately comes from those types of applications.”








1.2.3  Issues with the Term Serious Games





1.2.4  Summary







	Games for impact

	Games for change

	Serious games

	Gamification









1.3  What Are Examples of Games in This Space?












	
	


	


	


	


	


	


	







	


	
	
	
	


	
	
	



	


	
	
	


	
	
	
	



	


	


	
	
	


	


	
	



	


	
	


	
	
	
	
	



	


	
	
	
	


	
	
	



	


	
	
	
	
	
	
	



	


	
	
	
	
	
	
	






1.3.1  Games for Training


Flight Simulator  Microsoft’s Flight Simulator2 series is one of the oldest and most well-known examples of digital flight simulation games. Bruce Artwick, the founder of Sublogic and an avid lover of aviation, first developed Flight Simulator in 1979, before it was bought by Microsoft (Grupping 2002). With Microsoft’s first licensed release in 1982, the franchise is one of Microsoft’s longest-running product lines, with at least twelve iterations of the simulator published to date. The latest version was released in August 2020, published by Microsoft’s Xbox Game Studio, and developed by Asobo Studio.






1.3.2  Games for Education Targeting Education Market


DragonBox   Games for education and learning have been at the forefront in the space of serious games. There is a large investment in such games from the government and a big push and interest in using them from schools and teachers. A good example is DragonBox,3 which was released in 2012.


[image: Two images depict screenshots from the game DragonBox, showing different interactions with the game, including elements like dice, creatures, navigation arrows, and text instructions.]






May’s Journey  May’s Journey4 is a game developed by Dr. Jemmali in 2016 to teach programming. At the time, Chaima was a master’s student at Worcester Polytechnic Institute and then joined the PhD program at Northeastern University to work with Dr. Seif El-Nasr. In 2018, the research team teamed collaborated with TERC through an NSF-funded grant to continue developing and measuring the learning impact of the game.


[image: Screenshot from May’s Journey shows a tile-based game environment with a character and a block with directional arrows at the center. Below, an instruction panel shows movement commands with corresponding code and, on the side, code input.]







1.3.3  Games for Education Within NGO Space


Darfur Is Dying   A good and interesting example of a game developed to raise awareness about a world problem is Darfur Is Dying5 (InterFuel 2006). Darfur Is Dying was released in 2006 with funding from the Reebok Human Rights Foundation. The game was originally developed by students at the University of Southern California, led by Dr. Ruiz, who is now a professor at the University of California, Santa Cruz, as a prototype for the mtvU’s—MTV’s twenty-four-hour college network—Darfur Digital Activist contest. The purpose of the game was to shed light on the experience of 2.5 million refugees in the Darfur area in Sudan. The goal of the game is to fetch water without being captured by the militia. If you succeed, you can help your camp and community survive. If captured, you will learn what happens to people who are caught, which includes rape, abuse, and possible death.






World Without Oil   Similar to Darfur Is Dying, World Without Oil6 was developed to raise awareness and assemble solutions to the problem of an oil shortage. It is an alternate reality game developed by Ken Eklund, an experienced designer. The game was funded by the Corporation for Public Broadcasting.





September 12th: A Toy World   September 12th: A Toy World (NewsGaming 2010) was created by Gonzalo Fransca and launched in 2003 on Newsgaming.com as its first project. Newsgaming is a website developed by a team of indie game developers who are interested in games beyond entertainment as tools to critically think about real-world news (NewsGaming.com 2003). September 12th: A Toy World brings attention to the terrors of war through a simulation.






Phone Story   Phone Story7 (Molleindustria 2011) was released in September 2011. It’s a satirical activist mobile app game created by La Molleindustria’s game designer, Paolo Pedercini, and YesLab’s activist, Michael Pineshi, with the intention to expose players to the gruesome truth and hidden reality of how smartphones are made. Phone Story has four mini-games depicting levels of the troubling supply chain and simulating the inhumane processes of production, environmental waste, and mass gadget consumerism. As shown in figure 1.3, soldiers are seen yelling at child miners to keep working even as they tire, companies throw new products at eager consumers, and older products are discarded and left to rot, harming the environment and affecting those around them.

[image: Phone Story screenshots show scenes depicting harsh realities of labor and waste management. Scenes include child miners under guard, characters collecting resources, and workers recycling materials around a conveyor belt.]
[image: The screenshots from Endgame: Eurasia show interfaces for the “Political” and “Military” phases. Both highlight player and enemy stats, resources, actions, and meters tracking progress. The game includes support levels, units, and resources.]
[image: The screenshots from Endgame: Eurasia show interfaces for the “Political” and “Military” phases. Both highlight player and enemy stats, resources, actions, and meters tracking progress. The game includes support levels, units, and resources.]








Endgame: Syria   Endgame: Syria8 (Auroch Digital 2012) is a news game based on the Syrian civil war. The game was developed as part of the GameTheNews project, an initiative of Auroch Digital led by Tomas Rawling, whose goal was to engage viewers in current news topics and explore issues regarding real-world events using games as a medium. Developed in two weeks, Endgame: Syria was launched in December 2012, but had to be significantly amended to Endgame: Eurasia, a fictional setting with no relation to Syria, released on Apple’s App Store in 2013, according to Rawlings in a GamesBeat report (Grubb 2013).



[image: The screenshots from Endgame: Eurasia show interfaces for the “Political” and “Military” phases. Both highlight player and enemy stats, resources, actions, and meters tracking progress. The game includes support levels, units, and resources.]







1.3.4  Games for Education in the Healthcare Space



Plague Inc.   In Plague Inc.9 (Ndemic Creations 2012), the player takes on the role of a deadly pathogen to infect the entire human world population. The game showcases how viruses can spread, mutate, and cross international boundaries and how well or badly the world can handle the consequences. The player wins when the virus can decimate the entire world’s population but loses when the human population produces a cure for the plague.





1.3.5  Games for Health in the Healthcare Market


SpaPlay    SpaPlay (IgnitePlay 2011) is a game developed in 2011. The game was developed with the goal of increasing nutrition knowledge and increasing physical exercise. The player is asked to develop and maintain their own spa. They can earn points by completing short fitness and nutritional activities, such as taking the stairs instead of the elevator and taking an apple for a snack. These are called sparks; see figure 1.5. Further, the game is connected to a pedometer, such as a Fitbit. The spa will show the physical activity that players do, and they will get points for each of these activities. Players can also choose to embark on quests, such as walking a mile each day for a week with a friend, and get extra points for completing these quests. As players start to accumulate points, these points can then be used to develop the spa, unlocking different areas or facilities to add to your spa, such as a yoga center (see figure 1.6).

[image: Screenshot from SpaPlay shows an interface labeled “Do a Spark” with two rows of five icons, showing actions, such as stretching figure or an apple, and values indicating rewards in in-game currency and energy for selecting each option.]



[image: A screenshot from SpaPlay shows an overhead view of the game world with two running characters. The center features a “Camping Area.” A running track labeled “Track Distance” is at the top left, bordered by a beach and ocean above and grassy terrain below.]





Re-Mission   Re-Mission10 (Realtime Associates and Hopelab 2006) was developed for young cancer patients undergoing cancer treatment. The game is focused on engaging its players in gameplay to impact psychological and behavioral outcomes and improve the likelihood of successful treatment. The game demonstrated that its target audience felt better about their situation after playing it and improved success rates for the children who were undergoing treatments (Beale et al. 2007).







1.3.6  Games for Science Research in Healthcare


Foldit    A different type of serious game are games that belong in the category of citizen science games. These are games meant to encourage a community of users to help solve a societal or scientific problem. Foldit is a great example of that. Foldit11 is an online puzzle game that was developed to help scientists solve protein-folding problems. The game was developed at the University of Washington in a collaboration between the Center of Game Science and the Biochemistry Department. The beta version of the game was released in 2008.



[image: Two screenshots from Foldit showing 3D molecular puzzles. One features an orange-brown structure with 7766/7700 points and some gameplay details. The other shows a complex molecular model with red rings and 0/7700 points.]





EyeWire    EyeWire13 (Seung Lab 2012) was created by the Sebastian Seung Computational Neuroscience Lab, Princeton University, formerly at MIT. Like Foldit, it was created by leveraging crowdsourcing to map the brain. Specifically, through gameplay, players can map the 3D neurons, allowing them to create a schematic of the brain’s circuits. The project was funded by the National Institutes of Health, the NSF, and the Intelligence Advanced Research Projects Activity (IARPA).


[image: A screenshot from EyeWire shows a game interface with two panels. The left displays a 3D blue ribbonlike structure in a gray cube, and the right shows a 2D biological image. A vertical toolbar on the right provides options for analysis or manipulation of the visuals.]







Sea Hero Quest   Sea Hero Quest14 (Glitchers 2016) is an adventure mobile game to fight dementia, a condition affecting over fifty-five million people worldwide. University of East Anglia researcher Michael Hornberger made Sea Hero Quest to spot early signs of dementia (Kaplan 2016). Launched in March 2006, the game was funded by Deutsche Telekom and developed by British company Glitchers in partnership with Alzheimer’s Research UK, University College London, the University of East Anglia, and Saatchi & Saatchi.






1.3.7  Advergames in the Market and Communications Domain


I Love You, Colonel Sanders!   I Love You, Colonel Sanders! A Finger Lickin’ Good Dating Simulator15 (Psyop 2019) was created to boost brand awareness for KFC (Nguyen 2019). Therefore, the impact here, unlike the other examples, is as a marketing game. The dating sim was made by New York and Los Angeles studio, Psyop Inc., and was released on Steam for free in September 2019.


[image: Two screenshots from I Love You, Colonel Sanders show Colonel Sanders in a visual novel setting. One depicts him in a cafeteria with a dialogue box reading: Anything for a fellow chef. Another shows him blowing a kiss with a heart-filled background.]




















1.4  What Are Examples of Gamification?




1.4.1  My Starbucks Rewards




1.4.2  Foursquare




1.4.3  Bounty Tasker











1.5  What’s Next?



1.5.1  Takeaway Points




1.5.2  Next Chapter
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