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The principle of lateral innovation, originally posit-

ed by DeBono (1968), suggests that design should stem 

from the generation of new ideas and approaches, with-

out regard to order or sequence (Barak & Doppelt, 

1999; Waks, 1997). With games, today’s cost of build-

ing such systems is massive, running into the tens of 

millions of dollars. Multi-platform game generation is 

even more expensive, requiring as much as $28 million 

(Crossley, 2010).  

Over the last decade, grant funding organizations at 

the federal, state, and foundation levels have spent mil-

lions developing games, multi-user virtual environ-

ments and other innovative systems with life-like 

graphics, sounds, and interactivity. These have included 

the National Science Foundation (NSF) funded River 

City (Dede, Ketelhut, & Ruess, 2006), Quest Atlantis 

(Barab et al., 2007), Whyville (Kafai, Quintero, & 

Feldon, 2010), TERC’s Blue Mars world Arcadia 

(Asbell-Clark et al., 2011), and Citizen Science 

(Gaydos & Squire, 2010). Other funding has come from 

the National Aeronautics and Space Administration 

(NASA) with CyGaMEs (Reese, in press) and the Mac-

Arthur Foundation to study game-based curricula like 

Quest to Learn (Corbett, 2011) and literacy practices in 

games like World of Warcraft (Steinkuehler & Johnson, 

2009).  

Research on educational game systems has been 

correlated with a number of learning-related outcomes. 

These include improved student motivation to learn 

(Tuzun, 2004), better understanding of historical con-

cepts (Squire, 2004), increases in student writing scores 

(Warren, Barab, & Dondlinger, 2008; Jones & Warren, 

2010), increases in knowledge acquisition (Jones & 

D’Alba, 2012), and understandings of complex science 

concepts (Barab, et al., 2007; Dede, et al., 2006; Foley, 

Jones, & McPhee-Baker, 2002; Kafai, et al., 2010). In 

addition, these systems have been shown to improve 

student situated identity and social empathy (Barab et 

al., 2009; Foster, 2008; Gee, 2004) in the context of 

science learning. However, these gains are not without 

question in terms of their transfer from the game itself 

to formal classroom and other settings as well as the 
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research methods, sample sizes, and populations drawn 

from, as noted by Clark (2013) and Hays (2005). War-

ren and Lin (2012) also identified additional challenges 

in terms of the ethics of using complex games with chil-

dren and other protected populations, when the likeli-

hood of confounding factors such as direct teacher in-

struction in much of the research done to date, makes it 

difficult to make the claim that the game itself was re-

sponsible for learning. With these caveats in mind, we 

believe that educational games can and have impacted 

learning and as additional tools allow researchers to 

parse data more cleanly, we will better understand the 

specific benefits of these games that may have been 

previously undetectable.  

 

The Cost of Educational Games 

However, while such promising research results 

bear further study, projects supporting educational 

games are often funded with millions of dollars in gov-

ernment funding. However, those that wish to use or 

design games for education are faced with limited pos-

sibilities for funding such systems, especially in an eco-

nomic and political environment in which federal grant 

funding continues to decline or remain stagnant from 

2010 and 2011 levels (Mervis, 2011). This makes em-

ploying the technologies and accompanying designs 

difficult for the average academic or instructional de-

signer. The high-end graphics, long development times, 

and large design staff available to well-funded projects 

allow for development of game systems closer to what 

game companies are developing for commercial enter-

tainment uses, though still fall well short of their high-

end cousins. Further, research in the area of graphical 

fidelity, or how closely a game or simulation represents 

reality, indicates that high visual fidelity to the real 

world is not necessary for learning, instead, it is the 

fidelity of the activities that are important (Malamed, 

2009).  

 

Re-examination Theory. Since high levels of funding 

are not normally available to educators interested in 

designing and building learning games, we must exam-

ine what is ideal and what is possible when deciding 

whether to use learning games and which tools will best 

meet the learning goals we set forth. As researchers and 

designers with a limited budget, this first led us to theo-

rize that there are principles for designers to follow in 

considering older technological design tools for educa-

tional games (Warren & Jones, 2008). We have now 

leveraged this theory in three game designs that fol-

lowed the process set forth in our Re-Examination The-

ory, which is an extension and re-contextualization of a 

theory held by Nintendo designer Gunpei Yokoi 

(Crigger, 2007). This article will first reiterate and re-

fine that theory in the context of three game designs. 

We will then explain how that theory translated into 

instructional design practices that supported the devel-

opment of three games. The first is Chalk House, a 3-D 

adventure game designed to support middle school Eng-

lish literacy. The second is The Door, an alternate reali-

ty game course for introductory computer science con-

cepts. Lastly, we present the design of Broken Window, 

a blend of alternate reality gaming and student instruc-

tional game design to teach core computer literacy ide-

as. 

 

Theoretical Framework 

 

Games and learning 

Common theory regarding the use of games for 

learning comes from the area of motivation through 

play (Denis & Jouvelot, 2005; Gee, 2003; Kelly, 2005; 

Steiner, Kaplan, & Moulthrop, 2006). Knoetes (2010) 

hypothesizes that both intrinsic and extrinsic forms of 

motivation are necessary for encouraging students to 

engage in academic tasks either by using students inter-

nal need to succeed or through the punishment and re-

ward aspects of a game. Another common argument, 

which we have also made (Jones & Warren, 2008; War-

ren, et al., 2008), is the idea that we should meet stu-

dents where they are and, as “digital natives,” kids play 

games (Prensky, 2001). This argument has not found 

substantive support in the research, and contrarily, some 

work with alternate reality games for learning has indi-

cated that students do not necessarily want instructors in 

their personal or entertainment spaces (Warren, Don-

dlinger, et al, 2011). 

Beyond this, other designers and researchers have 

focused on the literacy practices found in games that 

players often engage in informally. Some of this work 

has especially focused on massively multiplayer online 

games (MMOG) like World of Warcraft and earlier, 

Star Wars Galaxies, can be leveraged to support student 

learning such as computational literacy (Squire & Stein-

kuehler, 2005; Steinkuehler, 2004; Steinkuehler & 

Johnson, 2009). By leveraging digital gameplay, stu-

dents are expected to engage in activities that they may 

otherwise be unwilling to engage in academically. This 

argument by Steinkuehler and her co-authors (2004; 

2009) for supporting student literacy practices best sup-

ports the work under discussion in this article. Specifi-

cally, all three games focus on student literacy practices 

through either direct instruction methods or social con-

structivist knowledge construction contextualized with-

in play. However, the games under discussion here are 

distinguished by another factor. 

 

Yokoi’s Theory: Lateral Innovation of Withered Tech-

nologies 

The factor is that the core of the Re-Examination 
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theory that guided the design of these games comes 

from the mind of Gunpei Yokoi. Yokoi was a long-time 

designer of game system components for the Nintendo 

Company of Japan, currently well-known for its Wii 

game console and popular video game characters like 

Mario and Donkey Kong (Wikipedia, 2008). His most 

notable achievement was designing Nintendo’s highly 

successful Game Boy system. This evolved from his 

personal philosophy of design called “Lateral Thinking 

of Withered Technology” originally depicted in a book 

of interviews with the famed Nintendo game system 

designer called “Yokoi Gunpei Game House.” Lateral 

thinking is a non-linear, creative and critical thinking 

process that allows for multiple, often-innovative solu-

tions to problems (Barak & Doppelt, 1999; DeBono, 

1968; Waks, 1997). The term “withered” has negative 

connotations in some cultures; however, Yokoi merely 

refers to technologies that have matured to the point that 

they are inexpensive, understood by the general public, 

and require little training on the part of the user to be 

implemented easily (Warren & Jones, 2008; Wikipedia, 

2008). By applying non-linear thinking to such withered 

technologies, his theory states that these mature tools 

can be employed in innovative ways and engage users 

without adding unnecessary product development costs. 

What is important in this theory is that the novelty 

of the play and the interactions between player and sys-

tem provide intrinsic motivation rather than having top-

end graphics and high-end computer processor power 

(Crigger, 2007). By applying this philosophy to several 

game designs, it has been revealed that it is more cost 

effective to rely on older, proven technologies for de-

sign rather than bleeding edge technologies and he even 

went so far as to suggest that employing advanced tech-

nologies may interfere with designing innovative prod-

ucts because of excess focus on the technology rather 

than on the innovate use of it (Warren, Dondlinger, 

McLeod, & Bigenho, 2011; Warren & Jones, 2008). 

Further, the design and development time of education-

al games is reduced when applying lateral thinking 

about mature technologies than it is for “bleeding edge” 

products. This reduction stems from the fact that the 

relevant technologies are proven to work effectively 

even as they save both the developer and user money 

(Warren & Jones, 2008). In many educational settings, 

shrinking budgets and reduced grant funding are recur-

rent problems, as the world economy remains stagnant. 

How then can we leverage Yokoi’s theory in the field of 

education as we seek to design and develop games for 

learning? 

 

Re-Examination Theory 

In our own design and development practices, we 

have sought to leverage the use of lateral innovation in 

what we have called Re-Examination Theory, states 

that: 

“educational games should avoid seeking bleeding 

edge solutions, and should instead leverage mature, 

disparate, and sometimes discarded technologies in in-

novative ways that stem from re-examination and analy-

sis of the underlying learning affordances of these tech-

nologies, rather than relying on the development of en-

tirely new systems” (Warren & Jones, 2008, p. 9). 

The five basic principles of Re-Examination Theo-

ry seek to locate resource technologies for building 

learning technologies at a low cost with high reward. 

We have found that they are best considered in the fol-

lowing questions: 

 Is it a mature technology? 

 Is it widely available? 

 Is it well understood?  

 Is the technology inexpensive? 

 Can the technology be used to develop inno-

vative pedagogy? 

 

From these basic principles, we have proposed a 

process for evaluating and examining older technolo-

gies to determine their usefulness for developing games 

today, which can be seen in Figure 1. 

By “mature technology,” we refer to those that are 

widespread in use and that the majority of people are 

literate with such as word processing programs, drag 

and drop web authoring tools, web logs, Java-based 

design platforms that have existed since the mid-1990s, 

and other tools that may be closer to being retired in 

favor of those with more complexity or flashy graphics.  

We have used this process of re-examination as 

way to determine which technologies are already abun-

dant in specific education settings and then seek to use 

them in creative ways that challenge instructional de-

signers to think differently about how things must be 

done. Designers should consider alternatives to the ex-

isting uses of well-known technology and instead seek 

to employ them in innovative ways to better engage 

learners by challenging them to act differently though 

cognitive challenge cognitively, rather than technologi-

cal novelty (Warren & Jones, 2008). 

 

Instructional design Methods 

 In this section, we detail three cases that lever-

aged Re-Examination Theory in order to design and 

develop digital learning games. These have included 

games that employ this theory to target traditional forms 

of literacy (i.e. reading and writing), computer literacy, 

and new media literacies. Throughout this section, we 

note lessons learned as a result of our instructional de-

sign experiences that may be used to guide other seek-

ing to design their own low-cost games. 
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Literacy Games 

Each of these games had different learning goals 

within the broader field of literacy, both as traditionally 

conceived by theorists such as Krashen (1989, 2004) 

which is, approximately, the ability to read and write 

printed text and has recently been conceived now by 

Steinkuehler in the context of games. She borrows from 

Gee’s concept that literacy discourses are the manner in 

which “humans integrate language with the non-

language “stuff,” such as different ways of thinking, 

acting…using symbols, tools, and objects…so as to…

give the material world certain meanings (Gee, 1999 in 

Steinkuehler (2008, p. 623).” Steinkuehler explains that 

“big D discourses” are Wittgenstein’s (1968) “ways of 

being in the world” and are  

“(t)he social and material practice of a given group 

of people associated around a set of shared interests, 

goals, and/or activities…(t)hese practices include 

shared discursive resources such as word choice and 

grammar…and other communicative devices  involved 

in language-in-use (e.g. text conventions for prosody, 

gestures, or emotes); (and) shared textual practices for 

both production and interpretation…(such practices 

function as the observable means with which individu-

Figure 1.  Re-examination theory process (From Warren & Jones, 2008) 
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als display their membership within a given Discourse 

(sic) community and others recognize them as such.

(Steinkuehler, 2008, pp. 623-624).” 

Steinkuehler’s conception of developing literacy 

practices is akin to Lave and Wenger’s (Lave & 

Wenger, 1991) idea of developing communities of prac-

tice around shared activities in which new understand-

ings are constructed through discourse and engagement 

in some form of work. These activities have been hy-

pothesized to be important for learning, regardless of 

content area (Barab & Duffy, 2000; Barab, Warren, Del 

Valle, & Fang, 2006). In the cases of the three games 

presented here, each supports either the acquisition of 

the ability to read and write texts (Chalk House) based 

on past work in this area (Warren, et al., 2008; Warren, 

Dondlinger, Stein, & Barab, 2009) or the construction 

of new literacy practices in the area of computer literacy 

(The Door and Broken Window) through discourse cen-

tered around solving real world problems.  
 

Research Methods 

 

 The research methods employed for the study of 

these designs stems from case-based research as framed 

within a design-based research framework in which 

each design is linked and one influences another 

through the research findings of the previous. The de-

sign-based research method was chosen, as the imple-

mentation of these designs is part of a longitudinal 

study of the use of learning games. The goal of these 

activities is to improve the design and use of learning 

games with several different populations of learners. 

 

Design-Based Research 

Examining the use the three learning games, data 

was drawn from a number of sources available as a re-

sult of the course’s technology-intensive nature. In 

keeping with Barab’s (2006) conception, design-based 

research, 

“use(s) the close study of a single learning environ-

ment, usually as it passes through multiple iterations 

and as it occurs in naturalistic contexts to develop new 

theories, artifacts, and practices…(thus), the design-

based researcher must demonstrate local impact, at the 

same time making a case that this local impact can be 

accounted for in terms of the particular theory being 

advanced  (Barab, 2006, pp.153-154).” 

 

The iterative design of each game, with content 

designed primarily by one lead designer, leverages sys-

tematic research findings from each game. This process 

follows Shavelson, Phillips, Towne, & Feuer’s (2000) 

concept that researchers must examine significant ques-

tions, link research to theory, make explicit one’s rea-

soning from one report to the next, provide data and 

methods for external critique, and use inquiry methods 

deemed credible by the larger community of research-

ers. It is from artifacts and research findings from the 

design-based research process that findings are drawn 

and influence the cycles of design and revision as we 

sought to improve benefits for learners. 

Data analysis 

Analysis examined digital documents, audio cap-

tures, text reflections and participant informal inter-

views. Each was identified as helping researchers un-

derstand and evaluate each iterative cycle of the games 

and helped create linkages among them towards build-

ing general design principles for learning games. Com-

puter-mediated discourse analysis was conducted ac-

cording to methods described Herring (2004). Analysis 

within Herring’s methods for examining qualitative 

themes followed a process proposed by Robson (2002) 

that included: 

 Start with a research question 

 Sample your documents from the general popu-

lation 

 Choose a recording unit  

 Construct categories for analysis  

 Test coding on samples of text and assess relia-

bility 

 Carry out the analysis 

 Check for errors 

 Compare findings 

 

It is in this last step that we employed constant-

comparative analysis as described by (Robson, 2002). 

Through this process, we coded feedback from students 

as contained in blogs and interviews to determine the 

effectiveness of each in terms of satisfaction with the 

instructional delivery. These codes were placed into 

larger categories and from these categories themes 

emerged. These themes are framed in terms of recom-

mendations emerging from each design and design revi-

sion. In order to contextualize these, we also provide 

detail regarding each learning game design. 

 

Findings 

 

 As a result of our analysis, a number of findings 

and recommendations have emerged from each of the 

three games: Chalk House, The Door, and Broken Win-

dow. While each had a different literacy focus, the im-

plications from each are generally relevant to learning 

game construction. Further, each design followed Re-

Examination theory and lessons learned are applicable 

regardless of content area a designer may seek to ad-

dress. 

 

Chalk House: Gaming for Traditional Literacy 

Chalk House is an online computer-based 3D envi-

ronment in which game play, engaging narrative, and 
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intelligent agents are used to improve student literacy 

skills (CRG, 2007). In 2009, in the United States, only 

one-third of students at 4th and 8th grade were rated 

proficient on the National Assessment of Educational 

Progress (Education, 2010). For 2007, students at 8th 

and 12th grade rated proficient showed no significant 

gains since 2002 (Education, 2008). The design was 

based on an earlier game space, Anytown (Warren, et 

al., 2009). The Anytown design was correlated with 

statistically significant improvements in student writing 

scores, voluntary writing activity, and a reduction in the 

amount of time the teacher spent scaffolding student 

learning (Warren, et al., 2008). However, the research-

ers noted structural challenges to the use of the game 

from both the school itself such as limited time in the 

school day for educational game use and pedagogical 

epistemic constraints on the part of one or more partici-

pants in the study (Warren, et al., 2009). Further, the 

study reported no findings related to student reading 

achievement scores (i.e. vocabulary use, reading com-

prehension).  

As part of his design-based research agenda, one of 

the authors of this study worked to develop another 

version of the game that addressed the limitations of the 

original Anytown study and research design. In re-

sponse to these findings and others, the audience for 

this game is middle school students (ages 10-14) com-

monly resistant to traditional reading and writing class-

room activities (Goldberg, Russell, & Cook, 2003; Mar-

shall, 2002). The game leverages the genres of mystery 

and ghost stories as part of its attempt to match with 

student interest.  

The original design goal for Chalk House was to 

address school day limitations by creating 25 hours of 

reading and writing content to be used in a formal learn-

ing setting. Through this educational game, the instruc-

tion seeks to remediate student literacy skills either be-

fore or after their testing so that they can improve their 

language skills. Chalk House immerses students in an 

authentic writing role, a newspaper reporter, assigned to 

unearth the mystery of a purportedly haunted mansion 

in which several victims have disappeared. Numerous 

puzzles, linguistic challenges, and game structures place 

students in a world where assessment emerges naturally 

from their interactions with characters and environment, 

with the goal of leading students increased engagement 

with reading and writing (Jones & Warren, 2007; War-

ren & Jones, 2008). Figure 2 shows an example of the 

level graphics from Chalk House. 

Figure 2. A view of Chalk House within the Created Realities Framework. 
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Before Chalk House development began, designers 

employed the theory of lateral innovation to generate 

new ideas and approaches to ensure that the product 

would fit the needs of the target group and at the same 

time derive a process to reduce the overall cost of de-

velopment. As the group engaged in lateral thinking 

about the technology needed to support school use of 

the system that would drive Chalk House, a framework 

emerged that dictated that the game would 1.) operate 

under Windows, Macintosh, and Linux operating sys-

tems, 2.) require minimal of hard drive space, band-

width, and computer memory, and 3.) deliver 3D 

graphics capable of being displayed in the majority of 

schools in the United States today. As a result, Chalk 

House has been completed in a 14-month period and 

deployed into schools for testing at a fraction of the cost 

of development of similar educational 3D online envi-

ronments, requiring only $1,000 for server hardware, 

free software development kit, and programming, 

scripting, and other offline work done by project volun-

teers over the course of fourteen months. The following 

table presents the costs of the aforementioned games 

Chalk House, The Door, and Broken Window in com-

parison with a projection of games from a commercial 

designer and two grant-funded game projects, Anytown, 

which was part of the Quest Atlantis, and a second, Ted 

Castranova’s Arden: The World of William Shake-

speare. 

As presented in Table 1, it is evident that the main 

costs of those games following the low-cost methods 

result mainly in a cost of time on the part of those work-

ing on the games as volunteers. However, due to the 

widespread lack of reporting of the actual costs of de-

velopment, it is difficult to provide an absolute picture 

of cost outside of those games we have designed our-

selves. However, the following sections report some of 

our preliminary findings and associated lessons based 

on our models and publicly available information about 

commercial and some grant-funded projects. 

 

Lessons 

Lesson 1: Leverage Existing Classroom Tools and 

Technology. Designing software to run in a classroom 

must take into account certain physical and logical con-

straints. Elements such as computer operating systems, 

memory, graphics cards, and especially existing soft-

ware tools being used for other activities. The CRG 

framework had already chosen its development to re-

flect current availability of computer technology found 

in schools. The CR framework uses Java™ as the un-

derlying programming language, first released to the 

public in 1997, having existed since 1991, making it 

widely available, stable, and known to the average user. 

This allows the CRG client to run on a variety of oper-

ating systems including Macintosh and Windows. Ja-

va’s™ computing performance several years ago made 

it an unlikely choice for developing a real-time multi-

user online game. However, upon re-examining it to-

day, the combination of improved computer perfor-

mance, pervasive use on multiple computer platforms, 

and Java’s™ better operating characteristics make it a 

good choice for educational game design. Microsoft 

Word and other tools and similar open source versions 

are commonly found in computer labs. These tools are 

used outside of the client for the student to create mate-

rials that are then incorporated back into the game. This 

allows a teacher to specify tools available at their 

schools and also reduced the requirements to support 

these functions within the software.  

 Lesson 2: Game as experience not game as en-

gine. The expense of providing video graphics found in 

many current games was well outside the budget of 

development. Therefore, the group had to focus on the 

game experience in order to make up for the lack of an 

advanced graphical user interface (because most 

schools don’t support the necessary graphics processing 

power). This meant that more time had to be spent on 

the design and creation of game interaction and overall 

game experience. This also means that different require-

ments have to be met for the best graphical experience 

that can be provided for the level of graphics most like-

ly available in schools, which are not the blazing fast 

ATI and NVIDIA graphics processing cards found on 

machines designed for gaming. In recent years, schools 

have increasingly moved towards VMware-based com-

puter labs that remove any capability for high-end 

graphics on the student’s computer in the lab. The Door 

and Broken Window employed mainly web-based tech-

nologies that are work on machines running Windows 

XP from that are ten years old, but because of the au-

thenticity of the experience, there was no need for high 

end graphical fidelity. 

Lesson 3: Employ inexpensive development tools. 

The cost of development and prototyping had to be an-

swered with The Door, Broken Window, and Chalk 

House due to limited or non-existent funding. When 

they are designed, most computer game companies have 

a group of people just working on tools and prototyp-

ing. Since we lacked these resources, we had to create a 

new set of less costly development and prototyping so-

lutions. In the cases of Broken Window and Chalk 

House, we mainly relied on sketching out the game in-

teractions in notebooks called a bible or codex in order 

to design the interactions, characters, layout, and what 

the game would feel like. This was followed by the pa-

per construction of a card or board game to test these 

interactions.  

In the case of Chalk House, because of the 3-D 

component, a 2-D simulator was developed using PHP 

and HTML. This allowed game design and interaction 
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to be developed before the more costly 3D environment 

was created. This allowed us to very quickly prototype, 

test, and modify in a much less expensive environment. 

The 2-D simulator also allowed the project to perform 

usability testing early in the design process (Jones & 

Warren, 2009). After the initial design was complete, 

we had a more accurate time cost prediction for the de-

signers that would be required to move into the 3D en-

vironment. More importantly, it allowed for narrative 

and interactivity revisions to be completed using the 

inexpensive 2D processes before moving to the finan-

cially costly 3D development. Today’s tools such as 

Unity 3D are further decreasing the expense and diffi-

culty of rapidly developing educational games. This 

should increase the number and quality of educational 

games being tested or marketed. 

 

The Door: Discovering undergraduate computer litera-

cy with an ill-structured game 

Another attempt to build a game using Re-

Examination Theory was in the service of redesigning 

an undergraduate course to support learning basic com-

puter concepts such as the use of word processors, 

spreadsheet programs, and the web site creation. In or-

der to increase student learning through the perceived 

motivating power of games, the designers blended prob-

lem-based learning as conceived of by Savery and 

Duffy (1995) and game structures as depicted by Salen 

and Zimmerman (2004). A fuller accounting of The 

Door research findings can be found in Warren, Don-

dlinger, Jones, and Whitworth (2010) or Warren, Don-

dlinger, McLeod, & Bigenho (2011); however, the fo-

cus of this description is on how our theory was used to 

design and develop the game. 

Low-cost design of The Door alternate reality 

game. Instead of producing the game within visual digi-

tal spaces like 3-D and 2-D games, alternate reality 

games (AltRG) are those that leverage the distributed 

resources of the Internet to produce a player experience 

that is slightly off of the real world (Dondlinger & War-

  Grant 

Fund-

ed? 

Commer-

cial? 
Hardware 

cost? 
Software 

cost? 
Cost 

includes 

hosting? 

Personnel cost Total 

time 
Total 
Cost 

Chalk 

House* 
No Yes $1,000 $0/ Pro-

grammed/

Blender 3D 
  

Yes 3 volunteer 

personnel 
14 

months 
$1,000 

The 
Door* 

Yes No Used exist-

ing 
None N/A $300 for two 

volunteer grad-

uate student 

travel awards 
  

4 
months 

$600 

Broken Win-

dow* 
No No Used exist-

ing 
None N/A 1 volunteer 

$0 
2 

months 
$0 

Anytown** Yes/ 

Indi-

rectly 

No $3,000 for 

server 
$1,450 yearly 

for Active 

Worlds sup-

port plus $395 

startup 
  

No Graduate stu-

dent and pro-

grammer sala-

ries/@ $40-

50,000 

11 

months 
@ $45-

55,000 

General Seri-

ous 

Games*** 

Yes Some are Unknown/ 

Depends on 

server size 

and other 

equipment 
  

Ranges From 

$1,400 for 

Flash to 

$1,500 for 

Unity 

No 3 to 15 person-

nel salaries 
5-8 

months 
$54-

135,000**** 

Arden: World 

of William 

Shakespeare 

Yes No Unknown Unknown No @ 3 graduate 

student salaries 
@18 

months 
$250,000 

Table 1.  Comparison of approximate costs among select learning games 

* Follow Re-examination theory 

** Developed within Quest Atlantis from Warren, S. J., Barab, S., & Dondlinger, M. (2008). A MUVE towards PBL writing: Effects 

of a digital learning environment designed to improve elementary student writing. Journal of Research on Technology in Edu-

cation, 41(1), 113-140. 

*** From Engenfeldt-Nielsen, S. (2013). Future of game-based learning. Retrieved from http://egenfeldt.eu/blog/develop/ 

**** Translated from Euros at €1 to $1.35, the exchange rate on 9/26/13. 

***** From Baker, C. (2008). Trying to Design a Truly Entertaining Game Can Defeat Even a Certified Genius. Wired. Retrieved 

from http://www.wired.com/gaming/gamingreviews/magazine/16-04/pl_games 
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ren, 2009; Martin & Chatfield, 2006). This means using 

the “stuff” of the Internet such as e-mail accounts, 

wikis, web pages, Podcasts, YouTube videos, Twitter 

feeds, blogs, and other free resources for developing 

and implementing the game attributes. Instead of walk-

ing through a 3-D environment as with the Chalk House 

example, players encounter the learning context in the 

form of a story that generates the learning activities in 

the form of ill-structured problems. Instructors acted as 

facilitators or a “Puppet Master” rather than as provider 

of knowledge. They had resource of a 40-page job aid 

that guided them, role-play acting directions, weekly 

structures, due dates, and rubrics for evaluating student 

work. In The Door, the problems were posed by con-

tacts with fictional characters played by the instructor. 

Each character communicated using e-mail addresses, 

messages left on blogs, and in secret codes (Warren & 

Dondlinger, 2008) such as in the Figure 3.  

Throughout the semester, students engaged with 

these problems and are required to use the computer 

tools in order to produce solutions to each. It is in this 

way that the problems and activities are contextualized 

or anchored according to principles of situated cogni-

tion (Brown, Collins, & Duguid, 1989; Cognition and 

Technology Group at Vanderbilt, 1994). Further, be-

cause there is no one correct answer to the ill-structured 

problems, students worked in small groups to produce 

solutions and, along the way, engage in computer medi-

ated literacy practices using the communication tools 

they were expected to become proficient with ranging 

from e-mail, text messaging, instant messaging, and 

online chat. As students learn to communicate with 

these tools, they construct their own discursive practices 

centered on the activities of learning to become comput-

er literate. This version of the course game ran from 

2007 to 2009 and the student experience and outcomes, 

as collected in their artifacts and blog reflections, shift-

ed each semester as students and instructors constructed 

shared understandings in response to the needs of indi-

vidual students and the manner in which the instructor 

responds to those needs with the evolving story. As a 

designed structure, The Door finished because alternate 

reality games are linear stories that, as with all narra-

tives, have an end. One of the major findings with The 

Door was that students required more to do with the 

knowledge they constructed or acquired during their 

gameplay. Thus, Broken Window was the next evolu-

tion. 

 

 

Figure 3. Distributed resources used by characters in The Door for game learning. 

file:///C:/Users/RobisoDG/Desktop/JAID/JAID-Rough10-14/Overcoming_educational_game_development_costs_v12.doc#_ENREF_17#_ENREF_17
file:///C:/Users/RobisoDG/Desktop/JAID/JAID-Rough10-14/Overcoming_educational_game_development_costs_v12.doc#_ENREF_39#_ENREF_39
file:///C:/Users/RobisoDG/Desktop/JAID/JAID-Rough10-14/Overcoming_educational_game_development_costs_v12.doc#_ENREF_56#_ENREF_56
file:///C:/Users/RobisoDG/Desktop/JAID/JAID-Rough10-14/Overcoming_educational_game_development_costs_v12.doc#_ENREF_56#_ENREF_56
file:///C:/Users/RobisoDG/Desktop/JAID/JAID-Rough10-14/Overcoming_educational_game_development_costs_v12.doc#_ENREF_8#_ENREF_8
file:///C:/Users/RobisoDG/Desktop/JAID/JAID-Rough10-14/Overcoming_educational_game_development_costs_v12.doc#_ENREF_9#_ENREF_9
file:///C:/Users/RobisoDG/Desktop/JAID/JAID-Rough10-14/Overcoming_educational_game_development_costs_v12.doc#_ENREF_9#_ENREF_9


60           www.jaidpub.org   ∙   October 2014   ∙   ISSN: 2160-5289 

 
Broken Window: Computer literacy in game experi-

ence and student game construction 

The Broken Window AltRG was developed during 

the spring of 2009 and implemented as a pilot for the 

first time in the summer of that year. The design goal of 

the new structure was not to deviate from the computer 

literacy focus of The Door, but to leverage the alternate 

reality game concept to give students the experience of 

a game for learning as they internalized what they are 

and the core ideas of computer security and communi-

cation (Warren & Wakefield, 2013). Further, we sought 

to engage the undergraduates in basic instructional de-

sign themselves to use the tools they learned to produce 

games centered on the United Nations (UN) Millennium 

Development Goals for their peers to play and evaluate. 

This learning by doing model was influenced by con-

cepts of project-based learning (Blumenfeld et al., 1991; 

Land & Zembal-Saul, 2003) in which students learn by 

creating. 

 As with The Door, the resources that students 

would use were distributed across the Internet and a 

new narrative was created called Broken Window that 

would introduce students to the UN goals that included 

maternal health, environmental sustainability, and gen-

der equality (Warren & Najmi, 2013). In this case, the 

game was distributed from two central locations: an 

open source content management system (CMS) called 

Joomla, a Twitter feed, and an associated blog through 

which the characters communicated the story and the ill

-structured problems that students would solve. The 

Havenwyrd blog, created with the free WordPress tool 

is shown in Figure 4. 

The Broken Window alternate reality learning 

game component ran for the first six weeks of each se-

mester over the course of two years. It was moderated 

by all the instructors involved in teaching sections of 

the course, role-playing each character, and posting 

relevant resources to the open source Moodle learning 

management systems (Warren & Lin, 2012). It was 

within these that students turned in work and accessed 

additional resources provided in response to student 

challenges.  

 

 

 

 

Figure 4. The blog through which Broken Window’s narrative emerged. 
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Conclusion 

 

By focusing too much on the media creation (e.g. 

video games, simulations, virtual environments), we 

often fail to generate strong, replicable instructional 

game designs, distracted by the need to compete with 

the beauty of high resolution graphics. It is important to 

note that, over the last forty years, there have been a lot 

of costly, difficult to play games and simulations on the 

market. Some have failed commercially and become 

laughing stocks in mainstream media. This stems from 

the fact that they do not complete their task of entertain-

ing well and the underlying system structures make 

them unusable. With Chalk House, we sought to gener-

ate an instructional game design that did not use 

“bleeding edge” technologies that may dramatically 

raise the overall cost of the product, limiting its reach. 

This was done with the idea that it is possible to move 

forward learning game design by developing and imple-

menting a product that takes into account the budgetary 

constraints faced by many of today’s educators. This 

approach should be important to the field if we are to 

successfully leverage the underlying affordances of 

games: interactivity, motivation, narrative, and play.  
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