


187C. Mouza and N. Lavigne (eds.), Emerging Technologies for the Classroom, Explorations 
in the Learning Sciences, Instructional Systems and Performance Technologies,
DOI 10.1007/978-1-4614-4696-5_13, © Springer Science+Business Media New York 2013

 The 1990s opened with educators asking, “How might we equip every student with 
a broadband, multi-media computer?” Within 20 years, the landscape of digital 
media changed dramatically through mobile media (i.e., portable media players and 
mobile phones). Believed to be the most rapidly adopted technology in history, 
mobile media will soon reach 100 % market penetration with American youth 
(Comer & Wikle,  2008  ) . Yet, existing pedagogical models may not  fi t students 
learning independently with their own personalized media and communication 
devices (Squire & Dikkers, in press). Roschelle and Pea  (  2002  )  predicted this 
conundrum between traditional, highly centralized learning models in which teach-
ers might exert an Orwellian control over students’ media interactions and a deeply 
distributed model in which students learn with near complete autonomy. Universities 
that ban laptops or K-12 schools that forbid the use of mobile phones best represent 
educators’ struggle with mobile media. These practices beg the question of why did 
we wire (and now unwire) schools if decentralized pedagogies in which students 
exercise autonomy contradict the grammar of schooling? 

 This chapter describes research on mobile media devices both in and out of 
schools, arguing for an emerging model in which mobile media connect schools 
with their local communities. This model begins with research identifying how 
mobile media  personalize  learning experiences, so that students pursue learning 
trajectories driven by interest (see also Chap.   14    , section “Personalization,” for a 
description of this as a design principle). A student with an iPod and Wi fi  connec-
tion, for example, can pursue a topic of interest, such as fantasy football, by  fi nding 
podcasts and joining an af fi nity group related to that interest. Devices can bring the 
outside world in through personalized online-enabled experiences, but they can also 
enable students to go  out  into their communities. Teachers described in this chapter 
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have been inspired by mobile devices to send students out into the world, making 
local communities the curriculum (see also Chap.   12    , section “Exemplars”). Mobile 
devices in this model are lifelines back to teachers and the school. In both cases, 
mobile media learning technologies create a multiplicity of place so that students 
are always partially in one place, such as the classroom, and partially elsewhere. 

   Background 

   Mobile Media Learning and Augmented Reality Simulation Games 

 In the late 1990s, a con fl uence of interface advancements (such as affordable touch 
screens), increased cheap computational power, and improved battery life gave rise 
to a new communication device, the handheld computer or Personal Digital Assistant 
(or PDA). Within a few years, portable media players (e.g., iPods) and mobile 
Smartphones (e.g., Blackberry, iPhone, Android) eclipsed this market category. 
Mobile communication devices are believed to be the most rapid, broad adoption of 
communication technology in history (Comer & Wikle,  2008 ; Horst & Miller, 
 2006  ) . As of 2008, 66 % of all youth own cell phones and almost all college students 
possess a mobile device (Johnson, Levine, Smith, & Stone,  2010 ; Rideout, Foehr, & 
Roberts,  2010  ) . Most dramatically, youth use mobile devices to consume an average 
of 7.5 h of media daily, including an average of 3.5 h per day in which they are 
multi-tasking (Rideout et al.). Jenkins  (  2006  )  argues that a core affordance of digital 
media is in their ability to support a “participatory culture”; a culture in which stu-
dents have opportunities to pursue goals of personal interest and participate in com-
munities exploring such interests with the capacity to have real impact on social 
systems.  

   Affordances of Mobile Media 

 Educators’ responses to mobile media technologies is generally to ban them (Clark, 
 2006  ) . Arguments for banning mobile devices revolve around distraction, theft, and 
the potential for engaging in nefarious behaviors. Underlying these critiques is a 
concern that the technological affordances of mobile media, the learning practices 
associated with them, and ultimately their implicit pedagogies are at odds with those 
of school (see Buckingham & Sefton-Green,  2003  ) . Drawing from an activity theory 
perspective, Waycott  (  2004  )  argues for a dialectic approach for understanding the 
appropriation of mobile media, suggesting that mobile media devices will transform 
learning cultures just as they must be designed to support their use in practice. 

 However, with each generation of device also comes a parade of new features, 
such as the integrated front facing video camera on the Apple iPhone 4GS to support 
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video calling, creating new classes of applications few could imagine just years ago. 
Anticipating the development of the iPhone, Sharples  (  2002  )  designed a prototype 
of a mobile media device designed to be highly portable, individual, unobtrusive, 
available (or online) for communication, adaptable, and persistent (so as to enable 
the accumulation of data across time), useful, and intuitive. Similarly, Klopfer and 
Squire  (  2008  )  have emphasized the unique portability, social interactivity, context 
sensitivity, connectivity, and individuality of mobile devices, which became the core 
learning features of their augmented reality (AR) approach to education. Starting at 
MIT, this model has been taken up through collaborations with The University of 
Wisconsin-Madison (ARISgames.org), Harvard (HARP), Radford (SOAR), and 
others, each pursuing related variants (see Dunleavy, Dede, & Mitchell,  2009 ; 
Klopfer & Squire,  2008 ; Squire & Klopfer,  2007  ) . 

 A key feature of this approach to mobile media learning is  personalization . 
Sharples’  (  2002  )  vision describes how a device might track users’ data and accom-
plishments throughout the day, serving as a conduit among learners, parents, 
teachers, administrators, and other communities. Indeed, current generation of 
mobile media applications explore how to make player data available to parents 
and teachers. For example,  Cosmos Chaos  on the Nintendo DS enables students to 
develop language skills in an entertainment game, while allowing parents and 
teachers to track children’s learning whether the students are at school, home, or 
somewhere in between. These systems, however, are rarely integrated with the 
data systems that schools and other learning institutions use to make decisions, 
suggesting that we are only beginning to explore the impact of this paradigm 
(Collins & Halverson,  2009  ) . 

 Sharples argues that these media devices enable a new paradigm of learning, 
which is described as  conversational . The metaphor of conversation implies a rapid, 
constant back and forth across learners’ goals, technological/material affordances 
of devices, and social context. This conversation metaphor shares af fi nity with situ-
ated, constructivist, and socio-cultural approaches to learning, but emphasizes how 
personalized media devices could become fully ingrained into learning, dramati-
cally changing how students learn (see Sharples, Taylor, & Vavoula,  2007  ) . This 
conversational approach reframes previous research on mobile learning that com-
pares mobile media devices to desktops in terms of  where  they were used (Bannasch, 
 1999 ; Reiger & Gay,  1997  ) , and instead investigates how such devices might disrupt 
traditional learning institutions. In short, research on mobile media devices is unique 
due to its disruptive nature. In fact, schools often ban mobile devices themselves for 
precisely these reasons. 

 Yet students own such devices in increasingly large numbers. Unlike efforts to 
bring wireless access to schools or to provide laptops for every child (see Chap.   10     
for the use of laptop computers with high school students), youth purchase, learn to 
use, and master mobile media practices outside of the institutional context of school-
ing. As a result of their ubiquitous use outside of schools, mobile media devices 
become populated with personal data such as photographs, communications, and 
media consumed for pleasure. Classroom instruction that capitalizes on these fea-
tures has the potential to drive students’ learning through their interests.  
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   Mobile Media in Social Contexts 

 In order to understand the disruptive potential of mobile media devices, it is useful 
to examine mobile media as a social  practice.  Examining mobile media use as a 
social practice, rather than purely as a set of technological affordances, enables 
researchers to understand couplings among users’ goals and intentions, technologi-
cal features, and social context. Studies of youth using mobile devices emphasize 
their empowering nature and the ways in which users employ them to transform 
their surroundings. For example, Ito et al.  (  2008  )  show how global urban youth use 
mobile media devices to transform their environments through cocooning, camping, 
and footprinting. Cocooning is the practice of using media devices to provide a 
layer of social insulation (such as through headphones); camping is the practice of 
using mobile devices in public spaces (such as laptop computers in coffee shops) to 
make public space personal; and footprinting is using mobile devices to manage 
records of one’s activities (such as managing reward cards). 

 This ubiquitous connectivity and ease-of-access creates for users  multiplicity of 
place ; users are simultaneously in multiple places at once (Squire,  2009  ) . For ordi-
nary users, this might mean being in a persistent social channel (Twitter) throughout 
the day or being in a fantasy football league while at a physical game. Applications 
of mobile media for learning might leverage the context sensitivity of the devices to 
provide deeper experiences of place. Location-based social networking applications 
available on Smartphones, for example, can remediate people’s experience of place 
by providing access to active communities of locals and allowing users to share 
their location with friends. 

 Central to this practice-based approach is that mobile media use cannot be sepa-
rated from social context. Media, from this perspective, is always taken up by users 
in particular ways. Squire and Dikkers ( 2012 ) used a socio-cultural analysis of tech-
nology (SCOT) approach to examine how 12 youth who were given mobile media 
devices for 3 months used them across the day. This study concluded that mobile 
media functioned as  ampli fi cation  devices by strengthening participants’ access to 
information, social networks, and power. Participants (including teachers and par-
ents) reported few con fl icts caused by mobile media, but indicated many occasions 
in which access to such media enabled youth to function as more capable young 
adults in their family, school, and work place lives. As an example, one participant 
who worked as a nanny frequently shared photographs of enrichment activities she 
planned for children in her care with their parents, allowing her to establish herself 
professionally and raise her rates.  

   Augmented Reality Games for Learning 

 Based on this emerging framework, a number of educators have begun explor-
ing the potential of one particular pedagogical approach to mobile learning, 
called Augmented Reality (AR) Games (Klopfer & Squire,  2008 ; Squire & 
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Klopfer,  2007  ) . This chapter discusses the AR approach more fully, using it as 
a context for describing the broader challenges and opportunities presented by 
mobile media devices. The objective is not simply to understand how to use AR 
games within existing activity systems, but rather to illuminate the ways in 
which mobile media more broadly can be used to disrupt traditional learning 
environments and push towards new goals that are more closely aligned with 
participants’ goals (see DeVane & Squire,  2012 ). 

 The AR approach designs games around (a) particular locations, (b) authentic 
roles, (c) authentic documents, (d) narrative challenges (see Chap.   14    , Case Studies of 
Narrative-Centered Learning Environments and Exemplar: CRYSTAL ISLAND, for 
an example of a virtual world designed around narration), and (e) game mechanics 
that sculpt user experience (see Squire & Jan,  2007  ) . Dunleavy and Dede (in press) 
identi fi es 16 AR games for education developed by MIT, Harvard, The University of 
Wisconsin-Madison, FutureLab, Radford University, and The University of New 
Mexico, noting common roots in situated and embodied learning theory. These range 
from  Greenbush , a game designed by fourth and  fi fth graders telling the story of their 
neighborhood, to  Buffalo Hunt , a game developed by Radford University to support 
learning of American history that is playable anywhere. Tying these games together is 
a common focus on AR’s capacity “to enable students to see the world around them 
in new ways and engage with realistic issues in a context with which the students are 
already connected” (Klopfer & Sheldon,  2010 , p. 86). 

 Theoretically, this approach draws from situated learning theory and its associ-
ated pedagogical approaches. From a situated perspective, learning is deeply tied to 
context. Knowledge is not stored in the head, but rather stretched across tools, com-
munities, and physical context (Greeno,  1998 ; Kirshner & Whitson,  1997  ) . Like the 
pedagogies that situated learning theory has inspired (e.g., problem-based learning, 
project-based learning, place-based learning), AR games use design features such 
as narrative, roles, and game mechanics to create compelling, rich contexts in which 
learners might solve complex problems using authentic resources (Joseph,  2004  ) . 
Further, the AR approach frequently includes signi fi cant opportunities for  students  
and  teachers  to design experiences for one another (see Klopfer & Sheldon,  2010  ) . 
The approaches presented in this chapter often couple playing pre-designed games 
about a location with signi fi cant design activity in which students create original 
games using AR design tools (see also Chap.   16    , section “Exemplar 3: Transgressive 
Cheat Designs for Knowledge Building,” for how children both play games in 
Whyville and create cheat sites to help win these games).   

   Exemplars 

 This section presents three exemplars of AR games designed to operate within nor-
mal school constraints:  Saving Lake Wingra ,  Mentira , and  Mobile Design Workshop . 
Each game is relatively focused and tied to speci fi c learning objectives, although 
many interesting learning opportunities exist at the intersections of domains 
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(such as reading comprehension of non- fi ction texts, Spanish language and culture, 
or science and technology  fl uency). 

 Although each game was developed independently, they all spring from a com-
mon shared history (see Klopfer & Squire,  2008  ) , exist in conversation with one 
another, and investigate complementary themes. In some cases, they also share 
underlying technology;  Saving Lake Wingra  was developed using the MIT 
Augmented Reality Engine (MITAR).  Mentira  was developed using the Augmented 
Reality and Interactive Storytelling system (ARIS), and the  Design Workshop  has 
used both, but ultimately gravitated toward free open source tools. 

   Exemplar 1: Saving Lake Wingra: The World as a Gameboard 
Through Layers of Data 

   Welcome to EcoDesigns. We are excited to have you on board! The City of Madison has 
hired us to investigate Lake Wingra and its surroundings. Some people say that Madison’s 
lakes are the most valuable part of our city. Citizen groups want the City Council to make 
changes to the Lake Wingra area. Some want to restore the lake to what it was like 100 
years ago. They have plans to reduce  stormwater  runoff and reduce  invasive species . Others 
want to strengthen the local economy with housing and businesses near the lakeshore. They 
have plans to build a  condo  and another  marina . Your job is to learn more about these plans 
and decide which is best. You will argue for or against one of the plans before the  City 
Council  in 2 weeks. Expect a big crowd!   

 With the preceding employee orientation, several classrooms in the Madison, WI 
area were transformed from teachers and students to teams of project managers and 
landscape architects, environmental historians, and watershed ecologists as part of 
their participation in  Saving Lake Wingra , a place-based AR curriculum unit 
designed around Lake Wingra in Madison. Taught by teams of Language Arts and 
Science teachers, the goals were to: (a) embed students in real-world contexts in 
which they  read for information and comprehend specialized language ; (b) teach 
students  to analyze statistical data  encountered in complex situations to develop 
convincing arguments; (c) engage students in using evidence to  speak and write 
persuasively ; and (d) facilitate the production of  higher-order thinking skills . Each 
of these learning goals was co-developed by teachers who taught earlier iterations 
of the Lake Wingra curriculum. 

 In the model 2-week curriculum, which teachers adapted as they pleased, stu-
dents researched and visited Lake Wingra and made presentations before a mock 
city council. After the initial employee orientation, students watched a  fi ctional 
news report about Lake Wingra, applied for jobs at EcoDesigns, researched plans 
for Lake Wingra, and were briefed on persuasive speaking and writing techniques 
that citizens might use. For example, students were introduced to  name-dropping  as 
a pervasive technique and asked to note when characters name-dropped famous 
local personalities. Pete Vang, for instance, a Hmong angler who  fi shed for a type of 
invasive species called carp, described how various ethnic groups used the lake for 
different purposes. Vang used emotional appeals to explain how removing carp 
from Lake Wingra would take away something important to him. 
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 Roles and characters in  Saving Lake Wingra  were designed to support the forma-
tion of projective identities, hybrid identities between players and their roles. 
However, students often identi fi ed most strongly with ideas and values presented 
through  fi ctional characters. One of the more memorable learning moments occurred 
when a Hmong student encountered Pete Vang and spontaneously shouted, “He’s 
like me! He’s Hmong!” Facilitating  memorable moments  is core to the theory of 
aesthetics and games. Drawing from Seldes  (  1924  ) , Jenkins  (  2006  )  describes mem-
orable moments as a key element of the emotional landscape of popular culture. 
Many design techniques can create memorable moments, including breaking the 
third barrier, or the well-timed introduction of novelty so as to reframe players’ 
expectations (Squire & Jenkins,  2003  ) . Educators might set up memorable learning 
moments in which students’ existing understandings (or models, scripts, identities) 
are challenged to create emotional impact (Squire,  2011  ) . In  Saving Lake Wingra , 
designers created characters to directly re fl ect players’ experiences and values, con-
sistent with culturally relevant pedagogy (see Ladson-Billings,  1994  ) . 

 The  fi eld-based interactions that accompanied the game involved players observ-
ing phenomena in the world. For example, at the storm sewer outlet, players were 
asked to look for the outlet, determine where the storm water comes from, note 
debris surrounding the outlet, and watch a video of Professor Jim Lorman (an actual 
ecologist) talking about storm water that was  fi lmed on location. Similarly, as play-
ers walked out onto the boardwalk, they were asked to look and listen for Red-
winged blackbirds, which are an important indicator species for wetlands’ health. 
Interactions such as these were designed to require players to put down their hand-
helds and make observations in the  fi eld, but AR designers continuously struggled 
with how to best “pull students’ noses” up from their devices. Students also read 
about the origins of boardwalk, which was built through collaboration among stu-
dents at the Edgewood College, high school, and elementary school. They were also 
able to walk into the lake without damaging the wetlands. These features were 
included to illustrate how ordinary people could take ownership over the lake, and 
propel the student toward doing the same. 

 The curriculum was designed to support further reading and research. Back in 
the classroom, students researched relevant stakeholder groups to gain multiple per-
spectives that would assist in examining plans for the lake. These groups included 
 fi ctitious groups, such as an eco-friendly condo association that promotes new 
urbanist practices, and authentic groups such as the Yahara  fi shing club, Friends of 
Lake Wingra, and the Dudgeon Monroe Neighborhood. A variety of scaffolds 
helped students examine plans, provide evidence for and against each plan, and 
identify persuasive argument techniques. Students studied charts of Chloride levels 
in Madison lakes, maps depicting Lake Wingra pre-settlement (1837), historical 
descriptions of Lake Wingra going back to 1927, and a variety of documents per-
taining to Lake Wingra. All information was linked to roles so that participants 
delved into a topic and then reported back to their group, a design intended to sup-
port re fl ection. A limitation of this approach is that attaching cognitive strategies to 
narrative roles (e.g., the landscape architect), rather than cognitive strategies roles 
(e.g., the question asker), may limit their transference. As a result, we encourage 
teachers to continue using the reading strategies that they already employ in class 
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(e.g., taking on roles of explaining or predicting) in conjunction with the Saving 
Lake Wingra AR Game, or to apply these strategies elsewhere in their curriculum. 

 Much like earlier iterations of AR Games (see Klopfer & Squire,  2008 ; Squire & 
Jan,  2007  ) , playing  Saving Lake Wingra  frequently produced arguments among 
group members. In the following exchange, the group puzzles through the concept 
of invasive species, which came up because group members interpreted the texts 
differently.

  Caine: They (Jack and Tina) two have different de fi nition of invasive species. 
 MJ: What’s your de fi nition (of invasive species)? 
 Jack:  It’s sort of like what happened in the 16th century when people from 

Europe came over here. That sort of … considered invasive species. 
 Tina:  Like if you took  fi sh from a different lake and put it into Lake Wingra, it 

will be invasive. 
 Caine:  Like if you put a (inaudible) and put it into Lake Wingra, they will call it 

invasive species. 
 Tina:  Yeah. 
 Jack: Even if it is the same species, it’s still invasive. 
 Caine: I disagree with that. 
 Jack: It’s still invasive because it’s invading… 
 MJ:  Do you (Caine) want to give us the reason why you disagree with that 

statement? 
 Caine:  Well, because if it’s the same species, it wouldn’t really matter. If you 

brought, say, a muskellunge from Lake Mendota and put it into Lake 
Wingra, I mean it’s the same species… 

 Tina: But they are from different places. 
 Caine: Yeah (interrupted by Tina). 
 Tina: They are invasive! 
 Caine: I disagree (showing disapproval with his hands).   

 Jan  (  2010  )  shows that these arguments generally re fl ected a quality level higher 
than one might predict (see Kuhn,  2005  ) . Perhaps, players readily marshaled evi-
dence from personal experience and other resources outside the curriculum because 
of their emotional investment. Jan also warns that most students gravitated toward 
arguments that aligned with their personal experience and pre-existing views. For 
educators using games, it may be essential to design memorable moments that 
explicitly address and challenge existing views (e.g., naïve conceptions of develop-
ers vs. conservationists). 

 The project culminated in presentations to the mock city council and written 
re fl ections on the experience. In fact, in the years since  Saving Lake Wingra  was 
developed, some of the proposed ideas, like a second marina, have been imple-
mented. Teachers remarked that students’ comments were higher in quality than 
what they normally saw from those students. The following quotation from Jan 
 (  2010  )  is from a student who synthesized ideas in relatively novel ways (p. 248).

  I think that we should combine all four plans to clean up Lake Wingra. We should use the 
revenue from the condo plan and the Marina plan to  fi nance the stormwater and invasive 
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species. Not only would this clean up the lake but potentially create new jobs. The City of 
Madison could hire people with little or no education, pay them minimum wage or slightly 
above to take out invasive species. We could also sell condos for top dollar so maybe we 
could build a water treatment plant. If we do this, it will clean up the lake, create new jobs 
and homes, and make the lake more enjoyable. More people would use the lake and it would 
be clean. As for the condos and the marina, we would use only green materials and we 
would have to put signs that say No Littering and have monthly cleanups of the beaches. I 
would also like to limit the lake to non-motor boats until the lake is cleaner. For the storm-
water plant, if we build the water treatment plant, we can clean up the water and then put it 
into the lake. We’d also have to build rain gardens all along the shores. For the invasive 
species plan, as I said before, we can hire people to take out the invasive species. This plan 
will make everybody happy.   

 Whereas some students synthesized arguments across experiences and data sets, 
as illustrated above, others created formulaic responses largely comprised of copy-
ing text into their responses, such as this passage:  People who love being close to 
nature will pay top dollars for these condos bringing tax dollars that can be spent 
on improving the lake!!!  Even in this case, the teacher remarked that the student was 
more engaged than usual, and copying and pasting text was a step forward from her 
normal performance. This occurrence serves as a caution nonetheless.  

   Exemplar 2: Mentira: Interactions in Communities 

  Mentira , which launched in July 2009 (see Li,  2010  ) , is an AR game designed for 
college students at the University of New Mexico. Chris Holden, who had worked 
on  Saving Lake Wingra , partnered with Julie Sykes, a Spanish Language teacher, to 
create a game that sent students into Spanish speaking neighborhoods of Albuquerque 
to use language in context. Holden and Sykes  (  2011  )  saw that mobile technologies 
might be used to introduce students to Mexican-American culture and encourage 
them to identify as  fl uent Spanish speakers. In short,  Mentira  addresses the recog-
nized need of developing intercultural competence, rather than learning  about  a 
language (see Sykes,  2009  ) . 

  Mentira  is set in Los Griegos neighborhood in Albuquerque/Los Ranchos. 
Although  Mentira  uses AR technologies to send students into the community and 
introduce speci fi c language interactions (such as how to purchase items at a store), 
its deeper purpose is to engage students in local Spanish speaking communities. As 
Holden and Sykes (n.d., para. 1) describe:

  The backbone of this project is a focus on a natural context, outside the classroom, for the 
study of Spanish, and the development of materials for use in that context. We chose the Los 
Griegos neighborhood in Albuquerque/Los Ranchos for its connection to the Spanish lan-
guage, documented history, diverse use and architecture, and walkability. We used informa-
tion collected from neighborhood contacts, documentary archives, and a thesis written 
about the area, as well as multiple site visits from which to build the story and setting.   

 This description captures the interplay among theoretical and practical concerns 
that go into designing an AR game.  Mentira  consists of approximately 70 pages of 
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dialogue and expository text (mostly in Spanish), 150 pieces of visual art, and 4 
short  fi lms. Creating and gathering such an archive is a research project in and of 
itself, and choosing a community with a documented history enabled the design 
team to quickly focus on sculpting the game experience. 

  Mentira  employs a  fi ctional murder mystery narrative designed to engage young 
adults in mystery and intrigue. The basic game structure involves conversations 
between the player and historically plausible characters. After some deliberation, 
the  Mentira  design team decided  not  to include conversations with actual Los 
Greigos inhabitants, despite the pedagogical potential of this activity, in order to 
remain respectful to the neighborhoods and not inundate neighborhood residents 
with scores of students. Since the game required players to enter and investigate the 
neighborhood, however, there were ample side opportunities for players to choose 
to practice Spanish, observe Mexican-American culture in the neighborhood, and 
most critically, experience border crossing as they enter the Los Greigos. 

 As of this writing,  Mentira  is in its third semester of use at the University of New 
Mexico, and is expected to be a typical part of the Spanish curriculum. To play 
 Mentira , students are loaned an iPod Touch for 2–3 weeks. This format enables 
students to play  Mentira  at their leisure and integrate game play into their lives. 
Periodic class activities draw from and reinforce game activities, tying it to the 
broader curriculum. In the next phase, students travel to Los Griegos in groups and 
look for clues to the murder on site. Although ARIS can detect players’ location 
through WiFi positioning, the lack of consistent WiFi access in Los Griegos required 
 Mentira ’ s  developers to design puzzles that required being in the  physical  location, 
such as noting a street sign or looking at a building from a particular angle to iden-
tify a unique feature. 

 As  Mentira  moves from a pilot project to an integrated part of the curriculum, 
researchers are investigating how players experience the game, what they  fi nd valu-
able, and what impact this experience has on learning. One encouraging sign was 
that students played  Mentira  in their spare time as evidenced by data collected on 
the ARIS website. In the spring implementation, students conducted an average 
number of 3.4 game sessions, spending on average 43 min on the homework por-
tion. Further, 24/30 participants (80 %) completed the homework portion of the 
game. 

 Tracking players’ data led to other insights. For example, although Mira (a pseud-
onym) was given access to the game on week 3, she did not log in to watch the video 
until three classes later. For most of the semester, Mira played rarely, if ever. Finally, 
near the end of the term, she and another student (who also had not played) some-
what inexplicably logged in and completed all three levels, each playing for well 
over an hour outside of class. This example (explored further in Holden & Sykes, 
 2011  )  is but a beginning in tracking how players access resources outside of class  as 
a normal part of instruction . It also suggests how learning might change once we 
assume that students have access to learning materials 24/7, and crucially, once we 
seek to build learning experiences that dovetail naturally with students’ everyday 
life patterns. These two students playing  Mentira  occurred somewhat serendipi-
tously; imagine games in which teachers (or other students) designed interactions 
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for interstitial moments such as walking to school, grocery shopping, or attending a 
public event (such as a city council meeting). For  Mentira ’ s  designers, creating 
these connections between the university and the community was the most valuable 
component of the experience, irrespective of student learning. 

 Both  Saving Lake Wingra  and  Mentira  attempt to realize a century old ideal of 
breaking down the walls of the classroom so that participation in the curriculum is 
not preparation for life but rather participation in life (cf. Dewey,  1927  ) . Pursuing 
this goal means designing experiences that introduce learners to authentic issues 
with ties to curricular concerns, such as problem solving with scienti fi c knowledge 
and tools and participating in different cultural discourses. Tools like ARIS are a 
way for educators to build youth interest for participating in sophisticated activities, 
pushing them toward more authentic participation so that they might decide to vol-
unteer at Lake Wingra or participate in community functions in a neighborhood, 
such as Los Greigos (see Chap.   9    , section “Exemplar 2: Civic Engagement with a 
Social Networking Application,” for how a social network site can be utilized to 
foster student participation in civic and political activities).  

   Exemplar 3: Mobile Design Workshop 

 Unlike the previous two exemplars, which described researcher-directed experi-
ments on the use of mobile learning,  Mobile Design Workshop , designed by Mathews 
and Wagler  (  2009  ) , illustrates how teachers can seamlessly integrate a variety of 
devices into classroom practice. Mobile Design Workshop is a semester-long high 
school course in which students: (a) played mobile games based on their location; 
(b) designed mobile gaming experiences in a series of “design jam” contexts; and 
(c) created a joint, collaborative AR game about their community. The class began 
with a visit to their City Manager’s of fi ce, where the manager briefed students on 
issues facing their city. Rather than create a  fi ctional character to situate the prob-
lem, Mathews and Wagler led the class to the actual city manager and discussed 
actual problems confronting their community. They then photographed their city, 
interviewed residents, and collected data on issues ranging from parking to graf fi ti. 
Although they provided access to Smartphones, students most often used digital 
cameras, iPods, digital recorders, and other tools—many of which they owned 
themselves—suggesting a potential for scalability. 

 After investigating their community, the class chose to design a game about the 
Nature Conservancy behind their school, which required them to engage in complex 
media production practices. In the process of designing the game, students (a) read 
a variety of primary documents, maps, and planning documents; (b) conducted 
interviews and wrote notes; (c) created  fi ctional characters and wrote game dia-
logue; and (d) wrestled with common issues such as design speci fi cations, naming 
conventions, and work  fl ow patterns. Mathews and Wagler  (  2009  )  taught these skills 
explicitly for several weeks. 
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 A challenge and opportunity for such pedagogies is the interdisciplinary nature 
of learning through design. In researching the game, students confronted others’ 
perspectives on the conservancy, which matches a core social studies standard in 
most states. In post interviews, students reported learning to adopt perspectives 
beyond their own, particularly coming to an understanding about accessibility issues 
for residents (e.g., a paved path opened access to the conservancy to a much broader 
range of people). This is a noteworthy  fi nding because developing empathy for other 
perspectives on local issues is rarely taught in the U.S., despite its inclusion as a 
core standard in social studies. 

 In addition to enhancing teachers’ abilities to address standards that may be oth-
erwise dif fi cult to do, the interdisciplinary nature of game design is aptly suited to 
target core standards from multiple domains. For instance, students in the Mobile 
Design Workshop analyzed primary documents, studied local history, and weighed 
choices about the future of their community (Social Studies standards). They read 
expository texts for meaning and wrote across a variety of genres (Language Arts 
standards). One can imagine future classes seeking to organize learning experiences 
by design tasks rather than by subject while ensuring that content standards are 
covered within these activities, something that problem-based learning educators 
frequently did throughout the 1990s (Savery & Duffy,  1995  ) . 

 More broadly speaking, this curriculum contains at least two key features that 
may be required of any curriculum when designing for a mobile generation. First, it 
involves using a pedagogy that  leverages technology that students own . For the 
duration of the course, Mathews and Wagler enabled students to use any mobile 
device to check emails, text message, or even place or take phone calls as necessary. 
There were occasional discussions about etiquette, but during the semester there 
were no reported disruptions at all. Rather than working in competition with class 
activities, mobile media devices supported them. 

 Second, it creates an  open classroom that invites engagement from students 24/7 . 
On some days, Mathews and Wagler planned  fi eld trips (such as the trip to the City 
Manager’s of fi ce). On other days, students were free to enter or leave the class as 
they wished to plan their own. Students interviewed local business owners, photo-
graphed their neighborhood, and generally came and went as was necessary to com-
plete their work. As Mathews and Wagler noted, this open door policy was somewhat 
controversial, but it was also somewhat puzzling given that the same students func-
tioned as young adults  outside  the normal school day. Many students were able to 
integrate activities into their work lives as well.   

   Next Steps 

 This chapter began by articulating a growing contradiction between mobile media 
learning in the everyday lives of youth and the construction of school. The peda-
gogical affordances of mobile devices, particularly their personalized nature, capac-
ity to remediate space, and potential for supporting participatory learning, create 
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opportunities and challenges. Whether or not one decides to embrace AR Games, 
Mathews and Wagler’s design studio challenges some of our basic assumptions 
about education, particularly the relationship between school and the outside world. 
We will shortly inhabit a world in which every student will have a broadband 
enabled, 3D computer in his or her pocket. When every student has such a device, 
information from the outside can, and probably should, come inside the classroom. 
Likewise, there is a metaphorical and very real sense that these technologies take 
youth  out  of the classroom and into the world. Indeed, if educators dreamed that the 
Internet might break down the walls of the classroom, mobile media devices remind 
us that great energy has been invested in putting  up  walls around the classroom, 
keeping youth from participating in every day society. Devices, such as mobile 
phones, make maintaining contact with youth whom might be spread across a city 
doing investigations easier than ever, but this very idea reminds us that perhaps 
cordoning youth off from society has been a tacit purpose of school all along. 

 Next iterations of mobile media interventions (like Mobile Design Workshop) 
build upon students’ interests and use local problems to create opportunities to 
become active participants in the world. Yet, today’s educational system is moving 
further away from supporting students pursuing questions, ideas, and issues of per-
sonal and professional relevance, opting instead to measure them lockstep along a set 
of predetermined learning objectives determined by panels of experts. Programs such 
as those described here will probably continue, and middle-class and upper middle-
class parents may ensure that their youth have opportunities to participate in such 
programs, develop their interests, and gain valuable experiences participating in adult 
worlds. The real question for educators will be who has access to such experiences, 
and whether in the name of equity, we design out of the formal education those very 
experiences that struggling students need the most. Thus, the primary challenges 
confronting researchers working with mobile media over the next decade center 
around creating the right ecology to support student-driven pedagogy. If we assume 
that mobile platforms will proliferate, how can we create digital tools that are easy for 
teachers and students to use and simultaneously help them confront increasing pres-
sures for accountability? Tools like ARIS need to be made not just simpler and intui-
tive, but they must also help teachers, parents, students, and administrators meet their 
goals. How can we educate parents, teachers, and the public about the challenges and 
opportunities facing students, teachers, schools, and learners as well as the potential 
of mobile technologies and associated pedagogies to address these challenges? 

 The exemplars described in this chapter illustrate that the opportunities and chal-
lenges presented by mobile media are primarily social and not technical ones. The 
current challenge, for example, does not lie in how to equip students with the tech-
nological tools they need to participate in a knowledge economy. Schools we part-
ner with are often more concerned with how to keep the Internet  out  of classrooms 
rather than bringing it in. Given the proliferation of Internet-enabled mobile devices, 
one piece of advice we give schools interested in adapting toward participatory and 
digital culture is to provide open ubiquitous wireless access so that students with 
mobile devices can connect. Simply becoming an “open” school in which such con-
nectivity is not just permitted but encouraged could create change. 
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 Of course, this generation of pedagogical improvements faces the same key 
challenge that has faced educators the last 30 years: How can we create assessment 
systems that document the compelling, complex learning occurring through such 
media practices? Can we provide teachers, students, administrators, and other 
stakeholders with data on students’ learning to provide a full picture of learning and 
a better basis for making choices across tools and programs? This challenge has 
de fi ned much of design-based research over the past 30 years (particularly the chal-
lenge of measuring learning once interventions go beyond researcher participation). 
Ultimately, alliances among researchers, publishers, and assessment agencies may 
emerge to revolutionize how data are used for learning. For now, however, the ecol-
ogy has stabilized around relatively entrenched forces and appears to require sub-
stantial perturbations to destabilize.      
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