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 Video games have existed almost since the creation of computer technology, and 
these games have grown rapidly in popularity, diversity, and sophistication along with the 
growing pervasiveness of computing. Currently more than half of all households in the 
United States own one or more game consoles, almost all children and teens report 
playing video games, and even the majority of adults, both women and men, play games 
at least occasionally (Lenhart, Jones, & MacGill, 2008). Games can be played on almost 
any digital platform, and mobile games, played on phones and tablets, have made 
gaming increasingly pervasive. The economic impact of gaming is huge: the 
Entertainment Software Association (2013) estimated that Americans spent more than 
$21 billion dollars on video games, hardware, and accessories in 2013 alone. The social 
impact of video gaming is enormous as well, ranging from gaming’s significance as a 
means of socialization (millions of players, for example, play games together online or 
face-to-face), its impact on popular culture in general (as an example, note the 
pervasiveness of the Angry Birds product line) to the growing interest in the use of 
games and gamification as tools for education, health promotion, scientific research, and 
a host of other “serious” purposes (ibid).    
 Academic interest in video gaming has exploded over the last couple of decades, 
and scholars have approached the study of gaming from fields as diverse as cognitive 
psychology, medicine, economics, sociology, law, computer science, and education. 
Much of this scholarship has focused on video game play; that is, who plays what kinds 
of games, how playing games affects cognitive, emotional, social or physiological 
capacities or dispositions, the dynamics of social interactions associated with game play, 
and so forth. A more limited amount of scholarly attention, primarily in education, has 
been devoted to making games as a practice associated with gaming and as an activity 
in its own right. This scholarship tends to take one of two directions. One line of 
investigation has focused on understanding game making, or in particular game 
modification (modding) as a fan practice.  (This is in contrast to research on game 
design as a professional practice, of which there are surprisingly few studies; Khaled & 
Ingram, 2012).  Video game modding, and to some extent, game making, is a popular 
leisure pursuit among game players, and there are many fan communities devoted to 
sharing game mods, advice, tutorials, and tools. The second line of work focuses on the 
use of game making, or less frequently, game modding, as an educational strategy. 
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Video game making has been increasingly adopted in K-12 educational settings, both in 
school and in after-school programs, as a means of introducing young people to 
programming, computational thinking, or other skills and dispositions. Research, often in 
the form of evaluative studies, has explored the outcomes and less frequently, the 
process of game design, in such settings.  [Video game design courses and programs 
have proliferated in postsecondary education over the last decade. These are primarily 
professional preparation programs (preparing students for jobs in the game design 
industry) and studies of such programs will be excluded from our chapter.] 
 In this chapter we will review and discuss key literature on video game making 
and modding in both of these contexts. While there is great interest in game making and 
modding as fan practices and as educational strategies, the empirical literature on these 
topics is relatively sparse. In addition, the tools and practices associated with game 
making and modding are quite varied, which makes it difficult to draw conclusions about, 
for example, what students might learn from making games in school, or how 
participation in game modding communities might require particular forms of knowledge 
or skill. In addition, the lines between making and modding games and other forms of 
interactive media are often blurred in practice as well as in research. We will argue that 
such diversity of tools and practices and artifacts is valuable, in providing multiple 
gateways into game making and modding and potentially into broader forms of 
productive digital practices and communities. However, we also discuss the need for 
educators to make stronger connections between classroom-based programs involving 
game making/modding and informal fan communities devoted to game modding/making. 
We also call for more attention to the value of game making and modding; that is, 
understanding how games are a particularly powerful focus for the development of 
particular forms of knowledge and skill, and their potential as a focal point for 
communities and affinity spaces that support the engagement of participants as 
producers, not just consumers, of digital media.  
 In the next section, we review the academic literature on game making and 
modding in formal and informal educational settings, and in the context of fan 
communities. As noted above, game making and modding takes many forms, and can 
include:  
 (a) The use of existing commercial games (or game “engines”) to create new, 
stand alone games. These are often called “total game conversions” or just 
“mods” (modifications). A famous example is the computer game Counter Strike, which 
was a total conversion of the existing game Half-Life. 
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 (b) The use of software tools to modify existing games by creating an “add-on” or 
new content that changes a part of an existing game. Examples include the extensive 
amount of player-generated content, such as new building blocks, tools, and even game 
maps, created for the widely popular game Minecraft. 
 (c) The use of other software to make new games. This includes software 
created specifically for game design, such as GameMaker and GameStar Mechanic, as 
well as software designed for a wider range of applications but adopted for game design, 
such as Scratch.  
 As Buckingham and Burn (2007) point out, games problematize any clear 
distinction between production and consumption of digital media (p. 330).  “Sandbox” 
games, like The Sims or Minecraft, provide players with considerable freedom and tools 
to design objects or environments, while still other games often give players a more 
limited ability to customize features of their avatar or edit game maps or levels. What 
“counts” as game making or modding is a question that we struggled with as we wrote 
the chapter and that we will return to in the concluding sections.  !

Key Literature on Video Game Making and Modding 
The use of game making in education, particularly K-12, has become 

increasingly popular over the last decade, corresponding with the more general interest 
in using video games for learning. At the same time, game making and modding as a fan 
pursuit has also become more visible and widespread, encouraged by the incorporation 
of game modding tools into commercial games and the growth of online fan communities 
devoted to sharing knowledge and strategies for game modding. While many of these 
fan communities are devoted to mods of an existing commercial game, recently game 
designers have created tools and websites for more general game making. Some are 
designed only for entertainment, while others seem oriented towards attracting both pure 
fans as well as educators. 

 In the next section, we will start by reviewing current tools, programs, and 
research on game making in educational settings, both formal and informal. 

  
Game Making in Educational Settings 

Video game making has been adopted as an instructional strategy in afterschool 
programs and to a lesser extent in school, for a variety of purposes. One of the original 
and still primary reasons for using game-making was to help young people develop 
basic programming skills, and more broadly, computational fluencies, by giving them a 
goal - creating a game - that was assumed to be more motivating than traditional 

�3



programming lessons. Making games has been assumed to be a more appealing focus 
for youth typically underrepresented in computer science classes, including girls.  
Making games has been used to a lesser extent to help students develop other abilities, 
such as creativity or teamwork skills. Another popular purpose for game making is as a 
means of helping children learn or acquire deeper understanding of content in domains 
such as math or science, by asking children to create “educational” games that 
incorporate the content to be mastered (Burke & Kafai, 2014). Most recently, game 
making has been incorporated into broader efforts  to promote digital literacies, DIY 
media production, and design thinking through, for example, the Maker Movement and 
the implementation of maker spaces in schools and community-based settings (Peppler, 
2013).  !
Tools for Game-Making 

Game making rather than modding of existing games tends to be emphasized in 
educational settings, possibly because of the availability of game making tools and 
curricula designed specifically for education. A plethora of tools are available and have 
been used for making games in education (see Burke and Kafai, 2014, for a list of 
popular tools). Indeed, a challenge for educators is choosing an appropriate game 
making tool as well as identifying or developing an appropriate curriculum or set of 
learning activities. The tools used for game making vary considerably in the extent to 
which they are intended for game design in particular, versus for production of a wide 
range of interactive media, and in the kind of technical and design skills required for or 
developed through their use.  

Burke and Kafai (2014), drawing on the work of Resnick and Silverman (2005), 
propose a set of four criteria for evaluating game making tools: the ideal tool should 
have low floors, high ceilings, and wide walls, along a criterion they add, “new windows.”  
The first three criteria were proposed for media construction kits in general, and assume 
that construction tools should be intuitive and accessible for new users (low floors), offer 
features that allow more experienced users to create increasingly complex and 
sophisticated constructions (high ceilings), and permit the creation of a wide range of 
products that reflect users’ interests and creativity (wide walls). “New windows” refers to 
the accessibility of communities of media producers, or in this case, game makers, that 
can “open windows” in terms of providing guidance, support, and act as a receptive 
audience for user-created content.   These criteria, particularly low floors and wide walls, 
might help explain why modding entertainment games is less frequently adopted as an 
educational strategy than game making (using software designed specifically for 
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educational purposes). While some entertainment games offer relatively easy-to-use 
design tools, many require modders to master more sophisticated tools, as well as have 
prior knowledge of the game and its existing attributes. In addition, modding an existing 
game obviously will appeal primarily for users who already have a interest in that game.  

Tools commonly used for game-making in educational settings also vary 
considerably in the extent to which they reflect the above features. The desired attributes 
of a game-making tool depends in part on the goals of the educational program or 
activity, and as we will discuss below, different features lend themselves to the 
achievement of certain goals more than others. As an illustration, below we describe 
three game-making tools with quite different features and affordances for game design 
and learning: Scratch, Gamestar Mechanic, and Kodu/Project Spark.   

Scratch. Scratch (http://scratch.mit.edu/), initially created in 2003, is a software 
tool developed by Mitch Resnick and colleagues at the MIT Media Lab as a project for 
the Lifelong Kindergarten group. It is targeted to ages 8 to 16, and intended for use 
across a variety of formal and informal contexts. Scratch was not created just for game 
design, and can be used for a variety of creative projects, such as stories, videos, music 
projects, and so on. 

 Scratch is a browser-based drag-and-drop programming interface. The user is 
presented with a box which he or she can drag sprites into. Sprites are the characters 
and objects of the game. The user is also presented with two columns. The player drags 
blocks, which represent lines of code from the column on the left and drops them into the 
column on the right to add them to the program. (These blocks say things like ‘move 10 
steps’ or ‘play sound. The blocks ‘snap’ together in order to form more complex 
sentences (when space pressed, turn 15 degrees).  

The user can apply this code to sprites, and in this way can program multiple 
characters or objects. Scratch comes with a library of sprites and sound effects which 
makes it easy to create projects without having to create or find these assets. In this 
way, Scratch emphasizes ease of use so that creativity is the main focus. Once a user is 
done with a project, it can be uploaded to the site for other users to try out. Each project 
on the site has a ‘see inside’ button where users can access the code of any project and 
see how it was made, and even create a ‘remix’, which is a new project based on 
another user’s existing project. 

Gamestar Mechanic. Gamestar Mechanic (https://gamestarmechanic.com) is 
both a tool and a game. It is targeted to 4th to 9th grade students, and is intended to 
teach the basic principles of game design. It was created by the independent game 
company GameLab (now defunct), through a unique (at the time) collaboration with 
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faculty at the University of Wisconsin-Madison and with support from the MacArthur 
Foundation. The software is currently distributed by E-Line Media, who offers an 
educational package so schools or teachers can purchase it for students. It is intended 
for use in formal and informal contexts, and runs online, in a browser. 
 Gamestar Mechanic has a distinctive game play mode that positions players as 
apprentice “game mechanics” who are introduced to principles of game design as they 
play, repair and modify varied games.  For example, players have to fix broken game 
levels, which are flawed in some way. In fixing these flaws, students learn about what 
makes a game fun and playable. Players unlock sprites and unlock actions that they can 
use while making their own games in the workshop mode of the game, where  players 
can design their own games and share them with other players.  
 This workshop is a drag and drop visual interface. Because the emphasis here is 
on design, not programming, and Gamestar Mechanic is intended only for creating 
games, game creation is made as simple as possible to allow students to focus on the 
design of their games and employ the principles which they have learned throughout the 
gameplay. Students can then upload their games to the Gamestar Mechanic website 
and receive feedback from other players in the broader community. 

Kodu/Project Spark. Kodu Game Lab (was developed by Microsoft’s FUSE labs. 
It is available for the Xbox 360 as well as the PC. Kodu is intended for use by educators 
as well as by fans, and a Kodu Classroom Kit with lesson plans and other resources is 
available at the Kodu Community Site (http://www.kodugamelab.com/resources/). A 
distinctive feature is the 3D world’s ability to respond dynamically to the user’s inputs. 
The user can edit levels with a built-in terrain editor, making it easy to design levels and 
environments.  

Programming in Kodu consists of arranging blocks of code to form a “sentence.” 
When the blocks are put in order horizontally, they form a sentence of high-level code 
(i.e., “when keyboard (space) is pressed, do (shoot)”). Every object the user places in 
the game environment can be associated with a number of these sentences.  Because 
the world is 3D and the blocks contain preset actions like ‘move’, ‘shoot’, and ‘jump’, 
users can easily create a variety of familiar game genres, such as shooting games or 
racing games.  

Project Spark, newly released in October 2014, has been described as a “game 
maker” game based on Kodu. It allows players to create a wide variety of games, as well 
as movies and other sorts of digital experiences. Gameplay in Project Spark consists of 
moving through levels, and completing challenges that introduce the player to various 
features of the software that allow her or him to modify the game itself or to create new 
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games. Community is also important in Project Spark, and players can create and share 
tutorials and challenges, as well as discuss the game and game making, on the official 
website (http://www.projectspark.com/). Unlike Kodu, this game primarily was designed 
for entertainment and informal use among fans. It is available for Xbox 360, Xbox One, 
and Windows 8. 

From these descriptions, we can identify several different points of comparison 
across these and similar tools used for game making. First, tools vary in the extent to 
which they are intended for game design in particular, versus other goals. Scratch is a 
tool intended to allow users to create many different forms of digital media, depending 
on their own interests; game making is thus conceptualized as one of many forms of 
“creative computing” and pathways into participatory culture (Peppler & Kafai, 2010).  
While Kodu and Project Spark can be used to create digital media beyond games, they 
are explicitly promoted as game design tools; for example, Project Spark is described as 
“. . . the ultimate digital sandbox where you can create the kinds of games you’ve always 
dreamed of” (from the Project Spark website). The Kodu language was designed 
specifically for game development, with basic elements derived from gaming scenarios. 
Similarly, Gamestar Mechanic is described as a way to “learn game design and make 
your own games.”  A second point of comparison is the extent to which the tool or 
software emphasizes programming or coding, such as Scratch and Kodu, versus a 
higher level design interface, such as that found in Gamestar Mechanic.  Presumably, 
the ability to code is linked to greater flexibility in the tool’s potential applications. A third 
point of comparison is how game making is positioned in relation to game play. In 
Gamestar Mechanic, players play and at times, “fix” a variety of games as an important 
aspect of learning about potential game designs and features. Similarly, in Kodu and 
Project Spark in particular, game making is closely linked to game play. Project Spark is 
advertised as a game, or set of games, with appeal in their own right, as well as a game 
making tool. In contrast, while Scratch users can upload and play each others’ games, 
there is no attempt to engage potential game makers through game play, nor is game 
play overtly recruited as a means of introducing design concepts.   

Few game making tools of any sort have been studied extensively; typically 
game making software developed by academics has been the focus of most research. 
There have been almost no studies that compare the relative strengths and limitations of 
different game making tools for similar purposes and with similar populations.  Instead, 
research on game making in educational settings tends to consist of either (a) studies of 
game making in the context of a specific program or curriculum, or (b) single studies of a 
particular implementation of game making, with the goal of generating general principles 
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or findings about game making. Given the considerable diversity among game making 
tools, how they can be used, and the educational settings and students in which they 
might be used, we found studies of single implementations to have limited utility. Instead, 
in the following section we will discuss several more substantive examples of game 
making programs or curricula and summarize some key empirical findings or research 
reports related to each. We begin with a discussion of empirical work on the use of 
Scratch as a game-making tool.   !
Scratch & Open-Ended Design 
  As of Fall 2014, the Scratch website reported more than 4.3 million 
registered users, and more than 6.8 million shared projects. While there is no definitive 
accounting of how many teachers have used Scratch in educational settings, ScratchEd 
site for educators had more 7500 members. A relatively large number of studies have 
examined the use of Scratch in various educational settings, as well as the dynamics of 
the online Scratch community, where participants share their creations (see http://
scratch.mit.edu/info/research/). Here we discuss only the small set of studies focused on 
game making using Scratch.  

One set of related studies drew on data from the use of Scratch in a Computer 
Clubhouse in South Los Angeles. The Clubhouse was a community space serving high-
poverty youth, from the ages of 8-18 years old, although most participants  were 10-14 
years old. In the Clubhouse, participants could try out a variety of different technology 
tools, Scratch among them (Kafai & Peppler, 2012). Using Scratch became the leading 
design activity, and game making with Scratch became the focus of several papers 
about the Clubhouse. The researchers were interested in users’ development of broad 
technical and creative fluencies, a  focus somewhat different than in other game making 
studies. For analysis, the authors collected the students’ games, all of which were stored 
on the central server. They analyzed them by coding them for genre. They also selected 
individual games as case studies.  

Throughout the course of the project, these authors found that students gained 
game design expertise over time (Kafai & Peppler, 2012) and that the Clubhouse was a 
unique environment in which to study the development of this experience. Informal 
communities usually have the issue of shifting membership, but this more formal setting 
allowed the authors to study participants over a span of time. Peppler and Kafai (2010) 
also found that participants developed a mix of creative and technical fluencies that the 
authors describe as “gaming fluencies.” Gaming fluencies relate not just to game design, 
but technology design more broadly. 
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 Another primary interest of the authors was how people become participants in 
game design culture, particularly those who might be traditionally unwelcome in the 
culture and in the industry, such as women and minorities. The researchers were 
studying urban youth and English language learners and they observed the ways in 
which the Clubhouse attendees became participants in the gaming culture of the club. 
Participating in game making activities such as these could serve as a pathway into 
participation in gaming communities (Peppler & Kafai, 2007). 
 Other studies based on Scratch generally also focused on outcomes outside of 
programming,with one exception.  Adams and Webster (2012) studied middle schoolers 
in a  programming camp, who were allowed to create a video game or music video in 
Scratch, or a storytelling project in another tool, Alice. The authors found that students 
who created game projects in Scratch used more complex code than students who 
made other kinds of media projects.  
 There were also two studies which focused on formal educational settings. Ke 
(2014) researched how students engaged with math content and mathematical thinking 
while using Scratch. Ke found that students did engage with with math, but they were 
more interested in storytelling and world building. Feng and Chen (2014) used Scratch 
as a way to study the instructional elements of goal specificity and scaffolding. In this 
study, the focus was not on Scratch itself but on how its use could support the study of 
instructional elements. 
 Overall, the studies on Scratch and in particular the Clubhouse series of studies 
focused more on creativity than the studies of other gaming tools. Because Scratch is a 
tool which can be used to create a multitude of  games and media projects, it seems that 
it can serve a variety of research interests and purposes. 
  
The Making Games Project & Media Literacy  

The Making Games project was a collaboration between Knowledge Lab 
researchers at the University of London’s Institute of Education and a software 
development company, Immersive Education Ltd. At the time of the project’s inception, 
there was a perceived dearth of game-making tools for children, and the project had four 
goals: (a) to produce a user-friendly game authoring tool in a 3D environment; (b) 
develop a model of game literacy; (c) develop a pedagogic model for teaching such 
literacies; and (d) develop a design model involving users as co-designers (Pelletier, 
2007).  The project was guided by a view of game design as an approach to media 
literacy, with the assumption that games should be considered a cultural medium in their 
own right, and included in school media literacy curricula. Similar to approaches to 
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critical media literacy with film or literature,  a second assumption was that media literacy 
education should involve not only critical analysis of existing texts but also enabling 
students to create their own. Thus, the project emphasized the potential of game-making 
both as a form of creative cultural expression in its own right and as a means of 
developing students’ critical understanding of the medium. 

 Making Games was funded from 2003 to 2006 by the British government, and 
involved working with Year 8 students (approximately age 12) and teachers at two 
secondary schools, one with a predominantly middle-class white student population and 
the other with a primarily black African-Caribbean student profile. More than 100 
students and a dozen teachers participated in the project as a whole, though the 
researchers worked most intensively with two small groups of students and two 
teachers. The game design software was iteratively designed, through a process that 
included interviews and activities with the students, and a study of game artifacts and 
design processes in English and Media Studies classroom lessons, after-school club 
meetings, and students’ homes. In addition to informing the development of the software 
tool, the data analyses were used to support the development of course curricula and 
activities, as well as to elaborate a theoretical framework of game literacy (Pelletier, 
2007). 

The findings of the project have been discussed in a number of articles and 
chapters, as well as in several technical reports (e.g., Buckingham & Burn, 2007; Burn & 
Pelletier, 2011; Pelletier, 2007; Pelletier, Burn & Buckingham, 2010). The software, 
Missionmaker, is an authoring tool for 3-D puzzle and adventure games, and as of 2014 
is available at http://www.immersiveeducation.eu/index.php/missionmakerm.  Users 
create 3-D worlds from assets such as locations, characters, objects, triggers (which 
trigger an action), and media such as sound and images. Externally created assets also 
can be imported into the 3-D world, allowing for considerable customization. Users 
construct events and interactions using a rule editor and a dialogue editor. As Pelletier 
(2007) notes, “designing games with Missionmaker consists primarily of organizing 
relations between assets rather than having to produce the assets themselves“ (p. 20). 
           Many of the published papers on the Making Games project focus on developing 
the model of game literacy and illustrating it through close analyses of participants’ 
games and design processes (Buckingham & Burn, 2007; Burn & Buckingham, 2014). 
The researchers drew on earlier models of media literacy, as well as social semiotic and 
multimodal theories of textual design, along with ideas from play, game and narrative 
theory. They propose three dimensions of game literacy, common to media literacy more 
broadly: cultural, critical, and creative (Buckingham & Burn, 2007).  These aspects of 
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game literacy are intertwined, and many of the analyses indicated how students’ 
experiences of varied game cultures as well as their engagement with popular culture 
more broadly informed their approach to game design and their critical stance towards 
games. Findings that influenced the design of educational activities in the project 
included the children’s experience of games as part of cross-media franchises (e.g., 
Harry Potter), suggesting the need to account for how media fandom more broadly 
served as a resource for participants’ understandings and game design choices. Very 
few children had an understanding of or language to describe game design principles. 

The final curriculum resources include a Media Studies Teacher Support Pack 
with 16 activities that take students from a basic introduction to game elements through 
planning a launch event for a class-designed Missionmaker game. Another product is a 
Games, Game Engines and Design course with a somewhat more technical focus.  
Emphasis is placed on both introducing students to game elements such as rules and 
economies, as well as to narrative elements, such as character types, with the goal of 
helping students learn how both systems might work together in a game.  Some aspects 
of a game production process are simulated in the course activities, including the 
creation of a collective game design proposal, paired work on levels of the collective 
game, and play-testing.  

One issue that arose during the project concerned the nature of creativity in 
student-designed games. Fostering creativity is a common goal in media production 
activities of all sorts in formal education, and yet as Pelletier, Burns and Buckingham 
(2010) point out,  what constitutes creativity in such activities is contested, particularly in 
relation to students’  reappropriation of elements from popular culture in their own 
productions (Banaji & Burn, 2010). The researchers identify a variety of ways that 
commercial games, media, and fan practices served as a resource for students’ game 
designs and game play. However, perhaps due to the considerable freedom students 
had in designing their games, the games were not necessarily playable, readily 
understood, or appreciated except by an audience familiar with the pop cultural 
references and fandom that inspired them.  The researchers raise thought-provoking 
questions about the evaluation of students’ game designs. Is a “good” game necessarily 
one that conforms to widely understood design conventions? How can educators 
encourage students to draw on their own insider knowledge of pop culture and then 
penalize them if the resulting game experience is incomprehensible to outsiders, 
including the teacher or perhaps not even a game?   !
Globaloria: Game Making & “21st Century skills”   
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Globaloria was launched in 2006 by Idit Harel, an educational technology 
entrepreneur and advocate of constructionism. Harel completed her PhD at MIT with 
Seymour Papert, studying the outcomes of engaging children in the use of the Logo 
programming tool to create software tools for learning math. Globaloria is based on 
constructionist principles, that include learners’ production of a meaningful, 
computational public artifact (e.g., a game), created and shared in a reflective, workshop 
environment of peer and expert-guided scaffolding (Harel and Papert 1991). Currently, 
Globaloria consists of a digital learning platform and online game design courses that 
can be used by schools or after school programs. Students learn to use “real world” 
software tools such as Flash and ActionScript, based on the assumption that this is more 
relevant and useful than having students learn a simplified programming language. 
Students are typically expected to construct educational games on STEM content such 
as math or biology, with the goal of enhancing their STEM content knowledge as well as 
digital literacies and other skills.  Harel and her collaborators identified what they call “six 
contemporary learning abilities (CLAs)” that form the guiding framework for the 
educational activities and learning objectives of Globaloria. These are quite broad; for 
example the first CLA is  “Invention, progression and completion of an original project 
idea (educational game or simulation system)” (Harel Caperton, 2012, p. 24). The overall 
instructional approach is one of guided discovery, in which students work together in 
teams on design projects, supported by teachers, peers, and resources on the online 
learning platform (networking, playing each other’s games). The students' learning 
platform wikis are also connected to the school-learning platform so that they are able to 
find and access help from the lessons and tutorials, as well as communicate with each 
other. 

According to program documents, Globaloria has been implemented in over 180 
schools in 14 states. A variety of studies have been conducted on the program’s impact 
on both students and teachers (the program has a significant professional development 
component). Most of these studies have been evaluation reports, available through the 
World Wide Workshop site (http://worldwideworkshop.org/reports).  In general, data 
collected on student outcomes indicate improved cognitive skills, enhanced self-efficacy 
with technology, and increased student achievement on math, science and social studies 
assessments (Reynolds, 2010; Reynolds & Caperton, 2009; Worldwide Workshop, n.d.).  
It is difficult to identify with confidence what student outcomes are due to engagement in 
game design in particular as opposed to, more broadly, the overall constructionist 
educational approach. Few of the existing studies of Globaloria have examined the 
game design process in particular, or the games that participants create. One exception 
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is a recent study by Games (2013), who examined the evolution of 30 students’ 
computational thinking skills as reflected in changes in their language use, design 
strategies, and game artifact production. Findings are detailed and nuanced;  in general, 
Games found many examples of how students’ computational thinking skills were 
evident; he notes that there was a concerted effort to shift the instructional approach 
used by teachers from instructionist to constructionist (for example, by reducing 
presentation of information and allowing students to engage in more iterative game 
development) which resulted in more diverse, engaging and thoughtful games.  !
Scalable Game Design & Computer Science Education  

Scalable Game Design is a “low threshold, high ceiling game design 
curriculum” (Repenning, Webb & Ioannidou, 2010, p. 267) intended to teach computer 
science concepts and enhance students’ interest in computer science. The current 
project and instructional approach (Scalable Game Design launched in 2008) grew out 
of two decades of work by Alexander Repenning and his colleagues at the University of 
Colorado-Boulder on the educational use of visual, agent-based game and simulation 
authoring environments. Currently, Scalable Game Design utilizes two software tools, 
AgentSheets, a 2D authoring environment, and AgentCubes, a 3D environment, that are 
intended to allow users to create playable games in a relatively short amount of time, 
bypassing the time-consuming process of learning a programming language such as 
Java, (Basawapatna, Koh & Repenning, 2010).  AgentSheets (currently in its fourth 
version) allows users to create simple “agents” using a built-in drawing tool, assign 
behaviors to those agents by connecting actions and conditions using a drag and drop 
interface, and then construct game levels. AgentCubes allows users to start with 2D 
images and game elements and move to 3D designs, in an approach they call “gentle 
slope 3D.”   

Scalable Game Design was conceived as a computational thinking curriculum for 
middle school, and is based on the concepts of flow and the zone of proximal 
development (Repenning & Ioannidou, 2008).). A key assumption is that students will be 
more motivated if they are engaged immediately in concrete projects (i.e., game design) 
and are introduced to programming in a way that keeps them challenged but not 
frustrated. SGD resources include detailed tutorials, instructional videos, lesson plans, 
rubrics for assessing completed games, and an arcade where users can share their 
projects, and videos. The tutorials and lesson plans introduce users to the design of 
simple arcade, puzzle, and maze type games in familiar forms such as Frogger and 
Pacman and move to increasingly sophisticated 3D game design projects. The lesson 
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plans emphasize the use of guided discovery rather than direct instruction. For example, 
teachers are encouraged to let students solve problems on their own or in small groups 
with minimal scaffolding from the teacher, with the goal of helping students understand 
that programming is a process of trial and error.  However, the tutorials and lesson plans 
seem rather lock-step in specifying the types of games, game features, and skills that 
students should develop as they progress through the curriculum. Perhaps not 
surprisingly, one challenge has been moving teachers from direct instruction to a more 
guided discovery approach (Koh, Repenning, Nickerson, Endo, & Motter, 2013). Notably, 
the use of guided discovery seemed to be particularly effective in enhancing the interest 
of girls in taking future game design courses (Webb, Repenning, & Koh, 2012).  

Repenning argues that Scalable Game Design has the potential for far greater 
impact because it has been incorporated into school curricula rather than adopted 
primarily in after-school programs alone. While SGD is intended for use in middle school 
computer science education, its tools and approach have been used from elementary 
through high school; current figures indicate that from 2009-2013 more than 13,000 
students participated in a Scalable Design course or activities, from 15 states and 3 
countries beyond the USA.  Girls made up about 45% of all students and 48% of the 
students are from underrepresented groups (2013 Research Report, 2013). These 
proportions is significantly higher than typical after-school programs, presumably 
because in-school programs are more accessible or meet curriculum requirements.   

A large number of papers (see http://sgd.cs.colorado.edu/wiki/Publications) have 
described the rationale for features of the AgentSheets and AgentCubes tools and the 
Scalable Game design process. Empirical studies have examined student outcomes of 
participation in SGD activities, such as motivation to study game design in the future, 
interest in computer science  and understanding of computer science, with generally 
positive results (Webb, Repenning, & Koh, 2012).  One distinctive focus of research on 
SGD has been the assessment of what Repenning and colleagues call “computational 
thinking patterns” (Koh, Nickerson, & Basawapatna, 2014). Simply put, a computational 
thinking pattern is an abstract concept that describes a set of actions or interactions that 
are commonly found in games or other computer applications. Examples of CTPs 
include one agent tracking another agent, one agent absorbing another agent, and one 
agent creating another agent. For example, the pattern “Generate” refers to one agent 
creating a stream or series of other agents that move away, such as a gun shooting 
bullets, cars racing out of a tunnel, or rain falling from a cloud. Participants in SGS 
upload completed games and simulations to the SGD Arcade, where the games are 
scored by an automated tool that examines the programmed rules of these student-
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created artifacts to identify these higher level patterns and how they compare to the 
tutorial implementation of the game. Although the originality and the design of the game 
are part of teacher grading of student-created games, CTPA measures only 
programming skills.  

The SGD model clearly reflects the use of game making to provide motivation for 
students to learn programming. The tools and lesson plans scaffold students’ acquisition 
of programming skills and concepts; little attention to given to other learning goals, such 
as fostering design knowledge. The SGD website for teachers includes a “scope and 
sequence” document referring to ISTE standards potentially achieved through SGD 
including broader abilities such as creativity and innovation, collaboration, and digital 
citizenship, but these have not been the focus of much published research or 
assessment  (for one exception, see Bennett, Koh, & Repenning, 2011). In addition, 
there has been little research on the process of game making, in terms of studying 
classroom implementation or students’ design choices. For such a focus, we now turn to 
research on Gamestar Mechanic.  

  
Gamestar Mechanic & Systems Thinking 

The research around Gamestar Mechanic comes primarily from the dissertations 
and related articles of two graduate students who worked on the project (Games 2010; 
Torres 2009). Although both of these authors focus on Gamestar Mechanic (GSM) and 
the ways in which it can foster design thinking, the two authors have different foci 
regarding the benefits of designing with GSM.  

Games (2008; 2010) focused on the potential of GSM to facilitate the 
development of language and literacy skills. He was interested in how participants 
learned to use game design language. Games characterized the sociotechnical 
practices and ways of thinking that students developed while creating games in the 
classroom. He proposed a framework for analyzing and assessing learning in the 
context of game production as a function of the acquisition of key constructs central to 
the discourse of professional game designers.  

The framework portrays increasing sophistication in this discourse as a function 
of the degree with which learners’ decisions, language, and tool use reflected an 
increasing understanding of the nature of games as sociotechnical systems. This 
understanding is demonstrated through an awareness of a) the affordances of the 
software code, materials, assets and tools available to them in creating games, b) the 
abstractions necessary for an idealized player to play a game with these materials (e.g. 
rules, mechanics, goals and so on), and c) the probable ways in which real players 
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would interpret and understand these materials and abstractions during play. Games 
found that participants were able to learn and appropriate the Discourse of game 
designers in their learning and literacy skills. He also found that students, including those 
who did not have a strong academic background, demonstrated success in thinking 
strategically and manipulating systems. He called for further research on and 
development of game-based learning environments. 

Torres (2009) was more concerned with the concept of systems-thinking, and 
GSM’s ability to foster this type of thinking. He contrasted a traditional school-based 
approach to learning with the theory of situated cognition, which he used to investigate 
learning in the study. He proposed four systems-thinking sub-skills through which to 
frame the assessments and research program in the study. These skills were a) 
understanding of systems dynamics: understanding that multiple (i.e.,  dynamic) 
relationships exist within a system, b) understanding of feedback dynamics (i.e. 
reinforcing and balancing feedback loops): understanding that reinforcing and balancing 
feedback loops inform and can continually modify the workings of a system, 3) 
Understanding the quality of relationships within a system: understanding when a 
system is working or not working at optimal levels, 4) Homological understanding: 
understanding that similar system dynamics can exist in other systems that may appear 
to be entirely different different. Torres found that 5 out of 6 participants showed gains in 
systemic reasoning, and suggested that GSM may serve to facilitate the development of 
systems-thinking skills. Torres called for further research on game-based learning, as 
well as the the adoption of a situated learning perspectives in schools and educational 
policy more broadly. 

Finally, a recent guide to using Gamestar Mechanic for educators explained how 
to implement the game (Tekinbas, Salen, Gresalfi, Peppler, & Santo, 2014) in the 
classroom. The authors of this book explained the importance of systems thinking and 
how GSM can be used to facilitate the development of systems thinking. The book 
provides a series of design challenges that  introduce games, systems, and GSM. These 
challenges involve both classroom activities and activities within GSM. There are 
discussions and activities before and after the actual design activities, intended to foster 
thinking about systems and design.  This book only uses the ‘workshop’ mode of the 
game, not the single player ‘quest’ which teaches players the fundamentals of game 
design. Overall, this book provides an explanation for how an educator can go about 
implementing GSM and introduce the core concepts of game design to a class. !
Gaming Making and Modding among Fans 

�16



Game making outside of educational settings often takes the form of modding 
existing games designed for entertainment, typically as an extension of game play. 
Players have modded games practically since the first computer games were created 
(Unger, 2012), and game modding has grown in diversity and sophistication along with 
games themselves. As we noted previously, game modding can range from creating new 
content within the structure of an existing game to using a game engine to create an 
entirely new game experience. Some commercial game designers encourage game 
modding by releasing software tools that allow players to modify game content; in 
addition, players have created their own modding tools.  Fans share such tools, as well 
as tutorials and completed mods, as well as discuss modding, through online fan 
communities, some devoted exclusively to sharing knowledge and strategies for game 
modding. As one example, Mod DataBase (www.moddb.com) was launched in 2002 with 
the goal of serving as a clearinghouse of sorts for all types of game mods, add-ons, and 
user-generated content. As of November 2014, the site had more than 36,000 files 
available and more than 130 million downloads. ModDB is organized by game platform, 
and in addition to content, has videos, news, tutorials, groups, and forums, among other 
features. The site also has a page with some basic information about mods for 
newcomers (“Anyone who complains ‘nothing good in life is free’ needs to be shown a 
few mods”), including a discussion of the “mod-friendliness” of various games.   

There also are a variety of tools available for game making, often with supportive 
online communities, that are used independently by fans. Scratch and Gamestar 
Mechanic, for example, while designed with educational goals, also are used informally 
by players outside of any educational setting. Other tools are designed for players with 
more professional aspirations, such as GameMaker. Blurring the lines still further, Little 
Big Planet is a game primarily designed for entertainment in which players can not only 
play the game, but also create their own games with its level editor.  
 While there have been numerous studies of game-related fan practices and 
communities in general, scholarly discussions or empirical studies of game modding and 
making outside of educational settings are relatively few. Most research focuses on 
modding practices and modders in relation to online communities, rather than, for 
example, studying individual game modders. In this section, we discuss key ideas from 
the limited scholarly literature on the topic, and then will briefly identify some of the new 
game making tools that are available online, which have yet to be studied.  !
Scholarship on Game Modding 
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 Scholarly work on fan game modding has focused on several key topics. One 
focus has been identifying and categorizing the various practices that might be 
associated with game making/modding “in the wild.” Another focus has been on 
understanding the game modders themselves, including creating demographic profiles 
and identifying motivations for engaging in modding practices. One issue is how 
definitions of what counts as modding contributes to different perceptions of who is and 
isn’t engaged in modding; in particular, the underrepresentation of women in many 
examinations of modding practices. A third major focus has been on the social contexts 
of modding, including the nature and ethos of modding communities or affinity spaces, 
as well as the collaborative processes and forms of teaching and learning involved in 
modding. We briefly discuss each topic below. 

Identifying modding practices. One challenge confronting researchers of 
modding/game making is the great diversity in the kinds of practices associated with 
game modding, as we noted above. There have been a few attempts to categorize 
mods, typically based on their scope and complexity. Sotamaa (2010), in a study of the 
game Operation Flashpoint, identified three major types of modding practices: the 
creation of missions, add-ons, and mods. Unger (2012) offers perhaps the most detailed 
discussion to date of issues related to classifying game mods. He proposes a general 
typology of game modding practices that included mutators/tweaks, add-ons, mods, and 
total conversions. Unger also proposes a means of analyzing mods by differentiating 
among “layers” of games that might be modded, including the narrative, audible, visual, 
interface, and rule system layers. These and other analytic frameworks tend to 
emphasize the technical features of mods as a basis for analysis. As Unger suggests, 
mods may be understood in more qualitative terms, by identifying the extent to which 
mods change the nature of game play or narrative. Game mods might be characterized 
as an adjustment to the game, as an extension of game play or story, or as invention of 
a new story or form of game play (p. 519).  

Who mods and why. The sheer number of game mods and the size of game 
modding communities might suggest that game modding is a widespread practice, but 
the proportion of game players who also mod is relatively small (Hayes, 2008). Given the 
distributed nature of game modding across different games and game communities, 
obtaining representative data about demographics, motivations, or other attributes of 
modders is understandably difficult, if not impossible. Several small exploratory studies 
have investigated the attributes of game modders in modding communities using 
nonrepresentative samples. For example, Sotamaa (2010) collected information from 23 
participants in the OFP modding forum along with 6 members of a local OFP modding 
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team; Poor (2012) distributed a questionnaire across a variety of game sites and 
modding forums, yielding 111 respondents; Owens (2011) collected survey data from 83 
participants in the RPG Maker online community.  Even these small scale studies make 
it clear, as Sotamaa (2010, p 239) wrote, ‘there is no such thing as an average computer 
game modder.”  Respondents in these studies ranged from high school age to senior 
citizens, and their levels of educational attainment were equally as diverse, though some 
college completion seemed predominant. Women were vastly underrepresented in these 
studies, however, mirroring the low percentages of women in the professional game 
design industry. Participants in these studies report varied motivations for modding. 
Sotaama, for example, identified five major motivations that are similar to the findings of 
other studies: (a) playing, or improving game play, (b) hacking, or understanding and 
manipulating the game code, (c ) researching, or gathering information about content 
relevant to the game mod, (d) artistic expression, and (e) cooperation with other 
modders. He also found that a number of modders hoped to use their experience as a 
stepping stone to employment in the game design industry, though the competition for 
such positions is considerable (also see Postigo, 2007).  

Wirman (2014) argues that the association of modding with a “discourse of 
hackerism” (p. 79) has led to the marginalization or exclusion of certain practices from 
what counts as modding. This discourse places an emphasis on modding as a primarily 
technical activity that gives modders higher status based on their technological 
sophistication, in particular compared to “mere” players. This type of modding also 
carries the aura of a certain degree of illicitness, as modders operate outside the normal 
boundaries of what game developers intended. She contrasts this with the general ethos 
of The Sims modding communities, in which practices like graphics-focused 
“skinning” (changing the appearance of objects or people) are popular and valued, yet 
do not alter the underlying game code, and are condoned by the game company.  
Wirman claims that the exclusion of skinning and similar practices from most discussions 
of modding, as well as the association of modding with first person shooter games 
devalues the participation of women modders in games like The Sims, and contributes to 
a larger discourse that values a limited range of “intellectual” skills and knowledge in 
gaming. As an example, Hayes and Gee (2009) propose that “soft modding” skills, such 
as translating a book into a game or understanding how to engage players, should be 
given just as much value as technical modding skills, though they also are typically 
overlooked in discussions of modding. The issue of gender in modding and modding 
communities is one we will discuss further in a later section. 
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Modding community and culture. The culture and community aspects of modding 
have been examined from different perspectives. Complex modding projects can require 
collaboration among a team of contributors, who have expertise in different areas, such 
as animation, scripting, interface design, and modeling, and some studies have 
examined this collaborative process (e.g., Steinkuehler & Johnson, 2009).  Sotamaa 
(2010) found that although modding team members are formally assigned to different 
roles, their actual engagement with modding tasks is fluid, with members assisting each 
other on different aspects of a mod as needed. Collaboration also takes place through 
modding forums, where mod makers may ask for technical advice or share beta versions 
for debugging. Popular mods and modders can develop a fan base of their own, with 
fans even making requests for new design features (ibid).   

Given the often communal nature of mod development, ownership and 
intellectual property rights have become topics of interest to researchers. Many mod 
communities actively promote an open source model, in which mods are made available 
freely for use by the community at large (Sotamaa, 2010; Unger, 2012). While requiring 
payment for mods is often frowned upon in mod communities, modders may request 
donations for mods that require considerable time and effort to produce. However, 
ownership of mods, or more specifically attribution rights, can be strictly enforced in 
these communities (Kow & Nardi, 2010).  

Tensions can arise between modders and game design companies. Modding is 
both encouraged and viewed as subversive by game companies, and choices made by 
the game developer can greatly affect the ‘‘moddability’’ of a game. From one point of 
view, modding is a form of unpaid labor that benefits game companies by extending a 
game’s playability and keeping fans engaged.  From another perspective, modding 
might be viewed as an effort to hack the game rules, cheat or otherwise disrupt the 
game experience, or as an infringement of IP rights if copyrighted art or graphics are 
modified or “stolen.” Game companies deal with this issue in two primary ways (Kow and 
Nardi, 2010): (a) through restrictions on the software platform or alternatively, by 
providing modding tools or development kits that allow players to make modifications 
while implicitly controlling what can be produced (Unger, 2012), and (b) through legal 
enforcement, spelling out the terms and conditions of game content use in legal 
documents such as end-user license agreements.  Typically these documents give 
companies ownership rights to any user-created content uploaded to a game site or 
online game, and the right to restrict distribution they consider inappropriate or in 
violation of copyright agreements.  
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There has been little study of how modders and companies mutually negotiate 
their potentially competing interests - corporate profits on the one hand and a perceived 
common good on the other. In one analysis, Kow and Nardi (2010) discuss a conflict 
between the World of Warcraft modding community and Blizzard Entertainment that 
highlighted, for them, the negative repercussions of a company’s use of legal mandates - 
in this case, banning modders from seeking donations or charging players for use of a 
mod - on modders’ commitment to modding and to their sense of ownership over their 
creations. They suggest that companies can control, for example, the use of mods with 
undesirable effects, by changes in the game software: “This way, the evolution of mods 
and the software changes are a concrete form of negotiation, in programming terms, 
between the company and the modders, as each develops code that suggests a new 
path forward to the other. Mutually exclusive values in different concrete situations can 
thus, in a way, be reconciled, without the need for one to succumb to the other” (n.p.). 
While this is an appealing proposition, there is little evidence to support one strategy 
over another.  

How the culture of game modding communities supports mutual teaching and 
learning has also received some attention from scholars. Gee and Hayes (2010; 2012) 
describe features of game-based affinity spaces that seem to promote inclusive forms of 
learning, using examples from a modding community devoted to The Sims. They also 
identify affinity spaces that support elitist forms of participation and knowledge 
construction (reflecting the discourse of hackerism described by Wirman). While these 
features are not exclusive to modding sites, they do suggest how such spaces might be 
organized around different ethos of participation and mentorship of newcomers. 
Researchers have also applied various forms of discourse analysis to understand how 
modders collectively build knowledge about modding practices and tools, as well as 
about broader issues related to games and their content. Hayes and Lee (2012), for 
example, analyzed a Sims modding forum to understand how participants learn the 
“language” of modding, a crucial step in newcomers’ ability to request appropriate help 
and to experienced members’ ability to provide assistance. Owens (2010), in a close 
analysis of a forum thread devoted to modding Civilization III, illustrates how participants’ 
desire to increase the historical accuracy of the game led them to complex discussions 
of the role of science and technology in society.  

    
New Development Tools & Communities 
 In recent years, a number of new development tools have emerged which blur 
the line between informal and formal game making further. These tools, which are 
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targeted toward non-programmers, allow individuals and game studios to easily design 
games. Some allow user to export their games to stores such as the iOS App Store or 
the Android Market. Other host the games on their sites. Additionally, as these tools are 
intended to be easy to use,  many of these tools also offer education packages.  
 There is currently little empirical research on the impact of these tools, perhaps 
because they have not yet been widely adoption in formal educational settings. 
Regardless, we believe that these tools and their respective communities represent an 
important new direction for game making, both formal and informal. The following table 
lists these tools and provides a brief summary of each tool’s features. !
Table 1 

Site Platform Export Education 
Support?

Target 
Audience

GameSalad  
Creator  

 Stand-alone 
Program

iOS, 
Android, 
HTML5

A curriculum 
and 
education 
licenses are 
offered for 
purchase

Commercial 
game 
developers

Stenycl http://
www.stencyl
.com/

Stand-alone 
program

iOS, 
Android, 
Flash

Free 
curriculum, 
no license 
fee

Commercial 
game 
developers

Flow Lab http://
flowlab.io/

Browser-
based

Hosted on 
site, iOS

Teacher 
license 
available, no 
curriculum 
offered

Informal 
learners, 
classrooms

Gamefroot  http://
flowlab.io/ !
http://
gamefroot.c
om/

Browser-
based

Hosted on 
site, HTML5

Free and 
open source 
curriculum, 
student 
blogging 
platform in 
developmen
t,  no license 
fees

Commercial 
game 
developers, 
informal 
learners, 
teachers

Sploder http://
www.sploder
.com/

Browser-
based

Hosted on 
Site

None, but 
the site is 
focused on 
young 
learners

Children and 
adolescents
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!!
Key issues 

 Game making as an educational strategy takes many different forms and is 
informed by a wide range of assumptions about the value of game making for achieving 
various educational goals. While such diversity makes it difficult to generalize about the 
benefits of game making or the “best” approaches, it also provides multiple pathways 
into the use of games, that can engage different kinds of learners and can be adapted to 
the needs of a particular situation. However, our review of existing approaches also 
suggests some gaps or omissions in how the value and practices of game making have 
been conceptualized. 

One ongoing issue, identified in a previous review by the first author (Hayes & 
Games, 2008) is the extent to which game design is viewed as a valuable set of skills 
and perspectives in its own right, as opposed to a means to another end, for example to 
introduce students to programming. Of the programs and software we reviewed, only 
Gamestar Mechanic gave particular emphasis to scaffolding players’ understanding of 
basic game elements and how they work together to create fun and satisfying game play 
experiences. Eric Zimmerman (2009), one of the co-creators of Gamestar Mechanic, 
argued that game design is a form of literacy, that is, “the ability to understand and 
create specific kinds of meanings” (p. 24). This gaming literacy, according to 
Zimmerman, consists of a distinctive set of cognitive, social, and creative skills that 
involve the ability to engage with systems of all sorts (human as well as technical), a 
playful approach to interacting with and reinventing these systems, and the ability to 
design meaningful experiences. Burn and Buckingham (2007) also propose a definition 
of game literacy, while Peppler and Kafai (2010) describe “gaming fluency,” though both 
of these conceptions are somewhat more narrow. The utility of these conceptions has 
yet to be established, and perhaps proposing yet another type of “literacy” is not the best 
way to establish the distinctive nature of game design. Still, further developing an 

Construct 2 https://
www.scirra.c
om/
construct2

Stand-alone 
program

Web, 
Standalone 
Mac or PC 
Applications, 
iOS or 
Android 
(need 
additional 
support)

Education 
licence fees, 
no 
curriculum

Commercial 
game 
developers, 
informal 
learners, 
classrooms
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understanding of the distinctive nature of game design as a practice or set of practices 
seems worthwhile. 

A more holistic view of game design might help to draw attention to the creative, 
artistic, and social aspects of game making that tend to be underemphasized in current 
educational approaches to game-making. The recent push in the United States to make 
coding a “basic skill” has given even greater priority to the use of game-making as an 
introduction to programming. This narrow focus limits potential conceptions of both game 
design and programming; game design is equated with writing code, and programming 
is associated with a form of digital media that may not appeal to all potential learners.   

Another issue that became apparent in our review of existing game making tools 
is how these tools embody particular values and goals for game design, both opening up 
and closing down opportunities for different sorts of designs and for creativity in the 
design process, as well as promoting particular forms of computational and design 
thinking. While in theory, Kafai and Peppler’s “wide walls” principle for a design tool 
seems optimal, it may be that a tool with greater restrictions on what users can do may 
be more appropriate for beginning game designers, or for particular goals. It might be 
just as fruitful to find ways to help novice game makers move from tool to tool, following 
a sort of trajectory based on their interests and experience. In fact, many game-making 
programs focused on programming have the ultimate goal of encouraging learners to 
move from a more simplified game programming tool to the use of a standard 
programming language. As we will note below, we have little knowledge of whether or 
how learners actually make this transition.  

The notion of a learning trajectory is clear in many educational game making 
programs, though only to a point. Several have curricula that take users through a 
process of mastering basic tools and skills and then on to increasingly sophisticated 
projects. However, it’s not necessarily clear what paths the learner might take at the end 
of the curricula. These possible paths should go beyond the potential to use a different 
tool, and might involve taking on new roles and identities in relation to game making or 
beyond. This is one area where educators might both learn from and connect to broader 
game making or modding communities. In most online modding communities, 
participants have the opportunity, if they choose, to develop expertise and achieve social 
recognition in a variety of ways. For example, a participant can specialize in a particular 
aspect of modding, like 3D modelling or interface design, she or he can write tutorials or 
take leadership roles in forums, or manage modding teams. In many educational 
approaches to game making, there is an emphasis on taking students through a 
common set of learning experiences, with little opportunity for specialization. This 
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reflects in part the constraints of school settings, where a shared curriculum is required, 
as well as the typical focus on using game making to develop other skills that 
presumably will primarily help students be more successful in their future academic 
experiences.  

A pertinent issue here concerns the relationship of these formal as well as 
informal game making and modding practices to the professional practices of game 
designers in industry, as well as to postsecondary game design courses and programs. 
For example, there may be potential benefits from aligning educational game making 
activities in K-12 with professional design practices. This might include using “real” tools, 
such as Globaloria’s use of Flash rather than a simplified programming tool, or having 
students work in design teams. But such alignment might also be aimed at helping 
students adopt the “epistemic frame” (Shaffer, 2006) of game designers. An epistemic 
frame is a particular set of values, practices, and ways of thinking associated with a 
professional community, in this case game designers. Shaffer suggests that a focus on 
epistemic frames might be the most effective way to help students develop ways of 
thinking that persist beyond a particular learning experience; the goal is not to teach 
students about a particular profession as much as give them the experience of 
developing expertise within a community of practice. Gamestar Mechanic as a 
curriculum is the most closely aligned with this approach, with its emphasis on 
introducing learners to the language of game design and to some key design practices.  

We find the apparent lack of intersections among game modding communities 
and educational game making to be a concern, though perhaps understandable.  While 
the growing emphasis on cultivating online communities associated with educational 
game making tools, such as Scratch (Burke and Kafai, 2014) is a recognition of the 
value of bringing makers together to share their knowledge and games, educators stand 
to learn quite a bit more from how game modding communities have organized 
themselves as spaces for teaching and learning (Gee and Hayes, 2012).   

Of course, game modding communities are not ideal models, and have problems 
of their own. One of the more prominent issues is that of inclusiveness, both in terms of 
who participates and in terms of what sort of skills and designs are valued. Up to 
recently, the most prominent modders and modding communities have been heavily 
dominated by men, and have over-valued technical prowess. The growing number of 
game making or modding tools available for popular use is already giving a wider 
audience the tools to participate in game-making, though even communities tied to 
widely appealing games with level editors like Little Big Planet seem to have, for 
example, small proportion of female modders (Rafalow & Tekinbas, 2014). Educational 
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game-making programs in afterschool contexts also tend to attract a far larger proportion 
of boys than girls (Webb, Repenning, & Koh, 2012). The reasons for these ongoing 
disparities are complex, involving both perceptions of games and game modding, and 
features of particular communities that are overtly or implicitly exclusive, but they merit 
further attention.  !

Gaps in the Literature and Directions for Future Research 
Throughout the chapter, we have noted gaps in the scholarly literature and 

opportunities for further research on game making and game modding. Here we will 
summarize a few of the more prominent or pressing areas for investigation. But first, we 
point out the challenges facing researchers in this area, and indeed in any research on 
digital media. The biggest challenge is how rapidly game making tools are evolving, 
reflecting both the evolution of computer technology as well as the evolution of games 
and game platforms. Tools and programs come and go rapidly; many of the game 
making tools and programs currently available were not in existence a decade ago, and 
if they were, their features have been modified considerably. The rise in popularity of 
gaming on mobile devices like cell phones and tablets makes it likely that game design 
for apps will become much more common; a number of the new tools listed in Table 1 
emphasize mobile game creation. In addition, each of the major game consoles has or 
will have game making software. We already discussed Project Spark for the Xbox One; 
in 2014 GameMaker: Studio was released for the Playstation4 and Nintendo plans to 
release Mario Maker for the Wii U in 2015.  While these tools and others offer new 
opportunities for research, a challenge for researchers is identifying core questions and 
topics that transcend the features of individual tools. 

There is a similar flux in game modding communities; communities can expand,  
shrink or disappear in proportion to the popularity of particular games. As we noted 
above, there are some long-lasting game communities, but these communities 
themselves are organic and evolving. While this poses a challenge, we also can see an 
opportunity, for little research has investigated how these communities change (for 
exceptions, see Lammers, 2011; Lee, 2012).   

In general, we were surprised by the apparent lack of empirical studies of game 
making or modding beyond the classroom. There is a larger body of research on the 
dynamics of game fan communities, in which game modding is sometimes mentioned, 
and game modding also appears in some discussions of young people’s out-of-school 
digital media practices more broadly (e.g., Ito et al., 2008). Building on this literature, we 
think there are several approaches to the study of informal game modding that are 
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necessary and useful. First are descriptive studies devoted specifically to game modding 
practices and communities. We need studies of a much wider range of games and 
communities, to identify common elements as well as differences. A second approach is 
to focus on the modders themselves and build a better understanding of the role of 
modding in the context of their lives and broader trajectories of engagement with digital 
media (see, for example, Gee & Hayes, 2010; Rafalow & Tekinbas, 2014). A third 
approach is to locate game modding in the larger context of game play, devoting more 
attention, for example, to understanding how modding might be prompted by particular 
kinds of play, or even how the boundaries of play and modding are becoming 
intentionally blurred, in games like Little Big Planet or Gamestar Mechanic. How do play 
and modding mutually inform each other, and each make a contribution to what users 
gain from the experience? How do deliberate attempts on the part of game publishers to 
encourage game making, by providing level editors or  modding tools, both encourage 
wider participation and potentially limit what users can do and create? The hacker ethos 
that pervaded earlier modding communities is hard to sustain when modding is simplified 
and officially sanctioned. How such tools encourage new forms of culture and 
community around modding is an empirical question worthy of investigation.  

In addition to more descriptive studies, ethnographic interventions, carefully 
designed, might be implemented in fan communities as a means of identifying ways to 
promote learning, enhance participation, or promote new ways of collaboration and 
communication. While the thought of researchers “intervening” in fan communities might 
seem inappropriate or unethical, we draw on ideas of intervention that inform community 
art installations, where artists identify issues and ideas from intensive studies of local 
communities, and then create artwork that is intended to communicate these ideas and 
issues back to the community, with the goal of prompting new perspectives, dialogue, 
and community-driven change (Mounajjed, Peng, & Walker, 2007).  

In the context of educational game-making, we see several overarching needs or 
opportunities for future scholarship. Longer term studies of the impact of participation in 
game making programs are sorely needed. While many such programs have goals such 
as increasing the likelihood that participants will enroll in computer science courses, be 
more successful in STEM courses in general, or continue to engage in design practices 
in out-of-school contexts, few studies have followed students after the conclusion of a 
class or program. We also have little comparative data about the affordances and appeal 
of different tools for different purposes and populations, comparison of the outcomes of 
different game making programs, or comparisons of game making vs other forms of 
digital media production as a means of student learning. Lastly, Burke & Kafai (2014) 
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argue for the importance of online communities and sharing knowledge as key to 
successful game making experiences for kids: “the really important tool is, in fact, the 
community” (p. 703).  The growing number of communities designed to support the use 
of specific game-making tools offer opportunities both for in-depth study of particular 
communities as they develop, as well as comparisons across these communities.  !

Recommendations for Policy and Practice  
At the broadest level, game making and modding are just one aspect of the 

larger landscape of productive practices made possible or enhanced by digital media. 
The wide availability of both accessible and digital tools, combined with the growth of 
networked communities that provide information, support, and a receptive audience for 
user-created media such as games and game mods, can allow increasing numbers of 
people to become producers as well as consumers of digital media. Ideally, these 
experiences will enable more people to find satisfaction, purpose, and recognition in an 
increasingly economically and politically divided society. And just perhaps, they might 
better equip people to take action to confront larger social issues (Lenhart et al., 2008) 

On a more immediate level, we propose several key recommendations for the 
future. First, we emphasize the need for a broad conception of game making as a set of 
practices that are far more than technical in nature. Drawing on Zimmerman (2009), 
game making ultimately is about creating meaningful experiences, and requires an 
understanding of people, not simply code. We do not do justice to the potential - and 
reality - of game making if it becomes co-opted by educators as yet another way to lure 
young people into programming.  While game literacy may or may not be a viable 
organizing concept for education, an awareness of the aesthetic, social, and even 
political aspects of game making will open up new perspectives on the potential role and 
impact of game-making in school and beyond.  
 Second, while it’s not yet clear how game-making might best be incorporated into 
education, we do see a need for a good deal more innovation, combined with more 
critical assessments of what game-making can accomplish. The use of digital game-
making in schools, for example, is still quite new and not at all widespread. In fact, we do 
not know if game making, at least in its current form, really belongs in school, at least on 
a large scale, given the pressure to direct it towards narrow curricular goals. We fear that 
game making may follow the route of a myriad of other educational innovations that are 
received with enthusiasm, saddled with high expectations, and ultimately are left behind 
in a search for the next way to “fix” deep rooted educational problems.  
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 However, we do see game making - and modding - as one way into a broader 
effort to leverage what we are learning about out-of-school digital media practices to 
reconceptualize the role of such media in education. Decades of research have shown 
that the ways that new technologies are incorporated into schools tend to reproduce 
existing inequities; disadvantaged kids are given digital skill-and-drill curricula, while 
already advantaged kids use more advanced technologies that permit their development 
of more sophisticated skills and knowledge. It was heartening to see examples of game 
making programs that tried to break that mold. However, as we stated above, unless 
kids have access to trajectories of learning, that go beyond a single class or the confines 
of a classroom, the impact will be small. Another thing is also clear: game making will 
have little impact unless more attention is given to introducing teachers to the 
importance of the skills and practices associated with design (and other productive 
practices) and to ways that they can utilize strategies such as game making to foster 
these skills among their students.   
 Lastly, and beyond schools, we are excited by the continued effort of the game 
industry to provide tools that may enable more players to be game designers as well. 
While such efforts can be viewed cynically, as a way to sell more games, and potentially, 
to take advantage of the “unpaid labor” of player communities, players have a tendency 
to resist constraints imposed on them by a game or by developers.  In a popular though 
controversial book and TED talk, game designer Jane McGonigal argues that playing 
games - or the habits of mind that playing games develops- can help us more 
productively confront the global problems that threaten our society. While she mentions 
making games as particularly useful for developing our creativity, we feel she does not 
do justice to the additional power of game design as a potential model for the forms of 
systems-thinking, collective intelligence, and socio- technical knowledge that we need to 
address these problems. Making games won’t save the world, but perhaps it is one way 
to cultivate people who can.  !!
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