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Hybrid reality games (HRGs) employ mobile technologies and GPS devices as tools for
transforming physical spaces into interactive game boards. Rather than situating par-
ticipants in simulated environments, which mimic the physical world, HRGs make use
of physical world immersion by merging physical and digital spaces. Online multiuser
environments already connect users who do not share contiguous spaces. With mobile
devices, players may additionally incorporate interactions with the surrounding phy-
sical space. This article is a speculative study about the potential uses of HRGs in
education, as activities responsible for taking learning practices outside the closed
classroom environment into open, public spaces. Adopting the framework of sociocul-
tural learning theory, the authors analyze design elements of existing HRGs, such as
mobility and location awareness, collaboration/sociability, and the configuration of the
game space, with the aim of reframing these games into an educational context to fore-
see how future games might contribute to discovery and learning.
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problem solving; situated learning; collaboration; educational technology

The 1990s were about the virtual. We were fascinated by new virtual spaces
made possible by computer technologies. The images of an escape into a vir-
tual space that leaves the physical space useless and of cyberspace—a virtual
world that exists in parallel to our world—dominated the decade.

It is quite possible that this decade of the 2000s will turn out to be about the
physical.
—Manovich (2002)

Introduction

On February 7 through 9, 2005, a group of children ages 11 to 12 demonstrated
their knowledge of Amsterdam’s medieval history. Rather than writing essays or

231



232 Games and Culture

marking multiple choice questions in the traditional paper-based assessment format,
students of the Amsterdam Montessori School were actively playing on the city
streets using Java-enabled mobile phones equipped with global positioning systems
(GPS), solving location-based media assignments on the history of Amsterdam.
Using their cell phones as interfaces for immersion in an imaginary narrative taking
place in the year 1550 in the medieval city, players were able to communicate with
fictitious characters and receive information about the places where they stood in
real time, due to their devices’ location awareness.

Two groups of children collaborated and competed against each other, simultaneously
trying to help a fictitious character find a holy relic by solving location-specific riddles to
conquer certain parts of the city. Playing the role of pilgrims while enacting historical
scenes from the Amsterdam of the past, students needed to solve location-based assign-
ments to prevail. While part of the group wandered on the streets, the other half was at a
remote classroom location. Using an Internet connection, online students sent information
and game strategies to students on the street, via their cell phones, guiding them through
the city to collect real-world information. A successful collaboration among street play-
ers and online players led to efficiency in solving the puzzles and, therefore, conquering
parts of the city before the other group. Whoever got the larger part of the city won.

Frequency 1550 (2005) is a hybrid reality game (HRG) that employs mobile tech-
nologies to create an imaginary playful layer that lies on top of the physical space,
changing the perception of the city and merging the borders between what is reality
and what is imagination. As these games are multiplayer, they also promote new types
of sociability and interaction among users. HRGs are descendants from multiuser
environments, also multiuser domains (MUDs), that originally took place solely
online. Virtual communities are traditionally made up of people who gather in the dig-
ital space of computer networks, formerly conceptualized as cyberspace. Mobile
communication devices, like cell phones, are responsible for bringing these net-
worked communities out to urban spaces. Because HRGs are multiuser games, they
are based on collaboration strategies and/or competition among players. HRGs have
three main characteristics: (a) They use mobile and location-aware interfaces, (b) they
bridge physical and digital spaces, and (c) they transform the city space into the game
board, rather than taking place solely in a simulated computer environment.

The bridging of digital and physical spaces can make learning more meaningful
by situating the content in actual physical space, rather than in computer-simulated
environments, as is the case with most educational MUDs, such as Whyville (1999-
2005), River City (2003), Revolution (2004-2006), and Quest Atlantis (1999-2000).
By connecting content to its relevant physical locations, these types of games may
serve to anchor the information in concrete, physically accessible situations.
Therefore, in HRGs, information is distributed in three different sources: physical
local spaces, digital spaces, and students’ prior knowledge.

Despite these characteristics, there are currently very few HRGs designed specifi-
cally for educational purposes. Nonetheless, we believe that as location-based services
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become popular, these types of games will become an integral part of learning activi-
ties, just like videogames and MUDs have been widely adopted and adapted to foster
discovery and learning (Barab, Thomas, Dodge, Carteaux, & Tuzun, 2005; Bruckman
& Mitchel, 1995; Dede, Ketelhut, Nelson, Clarke, & Bowman, 2004; Jason, Adams, &
Bruckman, 2002; Kafai, 2006; Squire, 2002).

This article is a speculative study about the potential uses of HRGs in education,
as activities responsible for taking learning practices outside the closed classroom
environment into open, public spaces. Adopting the sociocultural learning theory as
our framework (Lave & Wenger, 1991; Vygotsky, 1978), we analyze design elements
of existing HRGs, such as mobility and location awareness, collaboration/sociability,
and the configuration of the game space (bridging physical and digital spaces), with
the aim of reframing these games into an educational context to foresee how future
games might contribute to specific ways of learning. Namely, our analysis empha-
sizes elements of HRGs that build off the notions that students construct meaning
while participating in a social context (Brown & Campione, 1994; Vygotsky, 1978),
through action and active reflection (Dewey, 1938; Kolb, 1984), and when the learn-
ing activities are contextualized (Gredler, 2001; National Research Council, 2005;
Rosas et al., 2003). The article addresses three central research questions: What are
the affordances' of HRGs for potential uses in educational contexts? Why are learn-
ing technologies shifting from fixed interfaces, such as desktop computers, to mobile
ones, such as Palmtops, iPods, and mobile phones? How can HRGs benefit discovery
and learning differently from traditional videogames and multiuser virtual environ-
ments (MUVEs)?

To answer these questions, and to conceptualize these new types of games, four per-
spectives are addressed. First, we define HRGs, focusing on specific design elements
that might be potentially beneficial for education. Second, we analyze how mobile
technologies might represent a powerful interface for game play, especially in educa-
tional contexts, taking over the ubiquity of personal computers (PCs) during the last
decade of the 20th century. Third, we give a brief overview of some past pedagogical
projects on simulations, MUDs and MUDs Object-Oriented (MOOs), and augmented
reality gaming, emphasizing their similarities to and differences from HRGs. Last, we
use existing HRGs as examples of how some of their design elements could be poten-
tially beneficial to education via social, experiential, and situated means.

This article contributes to the ongoing explorations of the relationships between
mobile technologies, location-based gaming, society, and education through exam-
ining three significant arenas: (a) the shift of computer-mediated educational prac-
tices from virtual spaces, such as MUDs and MOOs, to physical hybrid spaces, (b)
the conceptualization of hybrid reality gaming as a ludic practice that goes beyond
mobile games played on the cell phone screen, and as networked games that take
place on urban spaces, and (c) the affordances of mobile interfaces in promoting
education by grounding discovery and learning in three different spaces: physical
space, digital space, and student’s prior knowledge.
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Defining Hybrid Reality Games Within
an Educational Framework

HRGs have three main design elements. First, they are mobile and location-based
activities. Second, they are multiuser games and, therefore, social activities. Finally,
they expand the game environment outside the traditional game space (the board or
the screen) into the physical space, thereby creating new spatial perceptions, by merg-
ing physical and digital spaces, and new possibilities for social networks in both
spaces. Each of these characteristics is suitable for making HRGs relevant media for
aiding education, by following three learning principles: social, experiential, and sit-
uated learning via a new relationship to space.

Social learning is possible because these games are multiuser activities in which
the players create the content of the game and do so via communication and collabo-
ration. Lave and Wenger (1991) emphasize the importance of discourse as a means
of learning because talk fulfills various functions such as encouraging engagement,
focusing and shifting attention, and helping communicating individuals begin to coor-
dinate ideas. These functions facilitate the meaning-making process for learners, but
it is a collaborative effort in which all participants are active. Therefore, meaning is
negotiated as a product of interaction in which the material being discussed is actively
processed. Game players are working together through the ideas in the game to come
to some shared understanding that enables them to move ahead. The learning takes
place as game players communicate with each other, bringing to the game their own
knowledge and perceptions, rather than transmitting a body of facts to one another.

Experiential learning is possible because the game requires active participation
of all game players. The concrete experiences of the game provide opportunities
for action and subsequent reflection of that action to come to richer understanding
(Dewey, 1938; Kolb, 1984). For instance, by being actively involved in the activities
drawn from Amsterdam’s medieval history in the HRG Frequency 1550, the students
potentially learn more by engaging multiple senses and intelligences rather than just
reading about it (Gardner & Hatch, 1989).

Situated learning is made possible by the mobility of users and the use of location-
aware interfaces emphasizing the notion that learning occurs as a function of its con-
text. By bringing the activity back into relevant physical locations, the game players’
activities are situated in their actual contexts, making the learning activity more mean-
ingful. Students often have difficulty in a formal school environment because the dis-
ciplines of mathematics, reading, and science are traditionally taught in a manner
abstracted from any context associated with their experience (Lave & Wenger, 1991).
Therefore, educators and researchers have pushed to situate learning in real-world con-
texts to concretize the knowledge through experience (Gredler, 2001; National
Research Council, 2005; Rosas et al., 2003). By taking advantage of the users’ mobil-
ity and making use of location-aware interfaces, learning activities can be situated in
actual, relevant contexts.
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The next section provides a brief definition of HRGs that will define a framework
for connecting them to educational contexts. The framework is constructed by the
three interrelated characteristics delineated above: (a) social learning, (b) experien-
tial learning, and (c) situated learning.

Mobility and Location Awareness: Categorizing Mobile Games

HRGs are not necessarily pervasive games but are always location based.
Location-based mobile games (LBMG) employ mobile technologies equipped with
GPS or cellular positioning as interfaces to the game story space. Pervasive games, in
turn, are conceptualized as activities that happen all the time, everywhere, in which
the game play? is no longer restricted to a specific time frame. Pervasive games merge
with daily activities and blur the borders between the game play and serious life. In
this type of game, whatever the player is doing, he or she might be immersed in the
game. Pervasive games might be location based, such as the Swedish game
Botfighters (2000-2006) and the Japanese Mogi Mogi (2003-2006), but are not nec-
essarily so, as was the case of Electronic Arts’s Majestic (2001).* Conversely, LBMG
might be pervasive but can also have a specific game play, that is, the time period ded-
icated to play the game, as is the case with Frequency 1550 (2005) and Blast Theory’s
performance I Like Frank (2004), which will be discussed later in this article.
However, only mobility in urban spaces is not enough to create a HRG. Urban games
such as The Go Game (2003-2006), Congwest (2004),* and Tracking Agama (Ruston,
Stein, Newman, Carter, & Millican, 2004) use mobile phones for short message ser-
vice (SMS), voice, and pictures but do not include location awareness. Moreover,
these games take place primarily in physical spaces and therefore do not include col-
laboration among players in noncontiguous spaces. HRGs include the merging of
immediate and distant contexts, connecting players who are simultaneously in phys-
ical and digital spaces. By doing that, they create an imaginary playful layer over the
city space, changing players’ perception of spaces and merging borders between the
game and spaces usually associated with day-to-day life.

Hybrid Reality Games as Multiuser Games

HRGs are massively multiplayer role-playing games without the screen. Massively
multiplayer online role-playing games (MMORPG) are descendants from MUDs,
which have been extensively studied as social spaces in which users/players meet to
play out identities, construct spaces, and interact with each other (Dibbell, 1999;
Donath, 1997; Kim, 2000; Rheingold, 2000; Smith & Kollock, 2000; Turkle, 1995).
MUDs have become popular with the development of the Internet and can be defined
as (a) social places (spaces used for communication), (b) places that allow communi-
cation among people who are not in the same physical place, (c) places that allow
people to meet in digital spaces, and (d) places that let people inhabit the same (digital)
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space even if they are not actually talking to each other. In summary, MUDs are role-
playing games (RPGs) enacted in digital spaces.

Peirce (2004) points out that “the central play mechanic of the MMORPG is. ..
social storytelling, or collaborative fiction” (p. 148). Therefore, the story emerges as a
direct result of social interaction. Apart from traditional discussions between ludologists
and narratologists on whether games can be considered narratives (Wardrip-Fruin &
Harrigan, 2004, p. 35), most game scholars to date agree that MUDs are intrinsically
narrative spaces (Aarseth, 1997; Miyrd, 2004; Montfort, 2004; Peirce, 2004). In addi-
tion, they are mostly emergent narratives, constructed in real time by social collabora-
tion among its users.

HRGs bring the concept of a MUD into hybrid spaces, because the “story” is no
longer solely created on the computer screen but actually takes place in a hybrid envi-
ronment that mixes physical and digital worlds. However, HRGs are still RPGs, in
which users create identities and interact with each other. HRGs include characteris-
tics from both traditional and online RPGs. Traditional RPGs are also played outside
the screen. Like online MUDs, HRGs connect people who do not share the same con-
tiguous space. Like both traditional and online experiences, HRGs use quite a bit of
players’ imagination, because most of the story takes place in the players’ minds.
However, unlike traditional RPGs, HRGs happen while players are in motion, which
relates to the first characteristic of HRGs as mobile games. Players need to be moving
around to play, a characteristic that is different from most videogames, board games,
and traditional mobile games.

Bridging Physical and Digital Spaces:
Expanding the Game Environment

Because HRGs use the physical space as part of the game scenario, they may also
include some kind of unpredictability, which is not restricted to the game rules and
belongs to everyday life situations. Lehtonen and Midenpédd (1997) call this street
sociability (p. 156). Street sociability is “the particular public form of sociality, of
being at once both interested and yet indifferent and anonymous.” While in the city,
one cannot foresee whom one is going to meet or what is going to happen. It is exactly
this unpredictability that creates exciting playful experiences.’ “It is a question of a
similar anticipatory expectation as in games of chance: something might happen”
(p. 159). Merging real (serious life) spaces with imaginary game spaces, HRGs also
challenge a common characteristic of traditional games: Games generally have another
status when compared to reality. According to Jiarvinen, Helio, and Mayrd (2002),
“The events in the game do not affect the states of things outside the game” (p. 14).
However, the most relevant feature of HRGs is situating the game inside traditional
daily-life spaces, therefore blurring the borders between real space and the game space.

Criticizing most ludologists who seek for a definition of games apart from narra-
tology, literature, or film (Aarseth, 2004; Eskelinen, 2001, 2004; Frasca, 2004), Henry
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Jenkins (2004a) argues for an understanding of game designers as narrative architects
(p. 121). By emphasizing the importance of the construction of space as an element
of game design, Jenkins (2004a) points out that RPGs, which have traditionally been
studied as modes of collaborative storytelling, are in fact centered around the players’
movement through space (p. 121). The game space might be represented physically, as
is the case of board games, graphically, as is the case of MMORPGs, or textually, as
is the case of textual MUDs such as LambdaMOOQO. However, in all of the above-
mentioned examples, players navigate the game spaces also in their imagination. In
the case of HRGs, the relationship to space is even more complex, because HRGs
take place simultaneously in three spaces: physical urban space, digital space, and
the players’ imagination. In the case of educational HRGs, the players’ imagination
is mediated by the students’ prior knowledge.

This bridging of spaces is made possible by the use of mobile technologies as
interfaces for game play. In America, cell phones are still mostly associated with
voice communication and many studies on cell phones suggest that they withdraw
users from the physical spaces in which they are (Gergen, 2002; Plant, 2002; Puro,
2002). Conversely, the use of cell phones as game devices, equipped with location
awareness and an Internet connection, strengthens the users’ connections to both
physical and digital spaces.

Defining the Relevance of the Mobile Interface
as a Learning Technology: Community
Formation, Affordability, and Game Interface

Mobile Phones as Collective Technologies

Following a trend that is developing cell phone use beyond its original function
as a mobile telephone used for two-way voice communication (Licoppe & Guillot,
2006; Licoppe & Inada, 2006; Matsuda, 2005; Rheingold, 2002), we have reasons to
believe that cell phones are becoming even more popular as interfaces to be used as
game-playing devices in educational contexts.

This idea is especially evident when examining how mobile phones are culturally
used in other countries rather than in America. Scandinavian countries and Asian
countries like Japan and Korea use mobile phones no longer merely for verbal com-
munication but as collective multiuser technologies. The Tokyo Thumb Tribes, for
example, are Japanese teenagers who exchange a huge number of text messages a day
(about 80) and barely use cell phones for voice communication (Rheingold, 2002,
p. 6). Similarly, cell phones have been used as tools for macro-coordination, as seen in
the case of President Estrada in Manilla, whose downfall was caused by protestors
organizing themselves via SMS (p. 160). Macro-coordination actions are also repre-
sented by a social phenomenon called Flash Mobs (Walker, 2003), observed in San
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Francisco, London, and Berlin, made up of “dozens or even hundreds of people with
cell phones who gather suddenly, perform some specific but innocuous act, and then
promptly scatter” (p. 2). Mobile phones have also been studied as producers of group
relationships via SMS use in Finland (Kasesniemi & Rautiainen, 2002) and Sweden
(Weilenmann & Larsson, 2001). Such studies and examples show us that although cell
phones are still mostly conceptualized as two-way voice communication technologies,
they are increasingly becoming multiuser interfaces suitable for macro-coordination,
social gatherings, and multiuser game play (Benford et al., 2003; Licoppe & Inada,
2006). In most of these activities, the voice is the least used feature of the cell phone.

Mobile Phones as Affordable Technologies

The increasing popularity of videogames in the past 20 years not only developed
new computer technology but also focused academic attention on the study of how
games, as pervasive activities in young people’s lives, influence contemporary culture
and communication (Jenkins, 2004b). Games on cell phones are likely to exceed in
popularity their use on PCs, because mobile phones are always with the user and are
thus much more ubiquitous interfaces. Whereas PCs are accessed only from specific
places (except for laptops), mobile phones can be used anywhere (where there is a sig-
nal). Furthermore, cell phones are much less expensive than laptops and handheld
computers and therefore affordable for a larger number of users. A general belief is that
mobile phones, not personal computers, are the technologies that will help to bridge
the digital divide in developing countries (LaFraniere, 2005; Markoff, 2006). Mobile
phones are combining in more affordable ways functions that have previously been
performed by both fixed telephones and desktop PCs. Recently, Microsoft announced
what they consider a less expensive alternative to a laptop: A cellular phone that is
transformed into a computer by connecting it to a TV and a keyboard (Markoff, 2006).
As a result, it is easy to foresee that mobile phones will be a more affordable option
for schools to allow students to connect to the Internet.

Mobile Phones as a Game Interface

Besides being affordable and ubiquitous, cell phones can also be regarded as built-
in platforms for game playing. They include a screen and a set of keys that can be used
as different commands to conduct the game. Many would not buy a Playstation to
specifically play games, but if games are embedded in cell phones, they can become
part of other activities and a means of using the device “in between” other actions.
However, simply transferring complex PC-based games to mobile handsets without
taking advantage of the specific affordances of the new interface will not work
(Norman, 2002). Although it is possible to play 3D games on a cell phone, the graphic
quality and Internet connection speed are still inferior to a PC. A report from the
European Commission Directorate-General Information Society (2002) suggests that
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“the most popular [mobile] games will most likely be based on game play rather than
on graphics. They will also incorporate the true nature of the mobile phones: commu-
nication and location” (p. 179). HRGs are designed to use the city space as the game
board, as opposed to using only a premodeled digital space. Moreover, they rely on
features that are unique to the mobile interface: mobility and location awareness. And
because mobile phones are primarily communication devices, multiuser games are a
natural option for mobile technologies. Understanding the interface capabilities is crit-
ical to foresee the future and create content and new uses for this new medium.

Cell phones move along with the users, therefore connecting players with each
other and with the game space. Besides competition against other players, as happens
in Botfighter (2000-2006), HRG players may also be involved in collaboration
strategies and problem-solving issues, as evident in Mogi Mogi (2003-2006) and
Frequency 1550 (2005), respectively.

Effects of social transformation as a result of widespread mobile technology
use have also permeated our school environments. In Japan, children use cell phones
as part of their daily lives, even in classrooms. As a consequence, “Japanese schools
are developing policies to block cheating by SMS” (Alexander, 2004, p. 5).
Furthermore, students also use their laptops and personal digital assistants (PDAs)
to gather information on lectures and classes. Instead of blocking cell phone use,
however, educators should take advantage of a technology that is extremely embed-
ded in children’s lives.

Teachers should explore the ways in which mobile devices can enhance, rather
than distract from, the learning process. Some examples of the educational use
of mobile technologies in regular classroom activities are (a) the Duke Digital
Initiative,® which fosters the use of handheld GPS units, Palm PDAs, and iPods in
curricular development and among everyday student use, (b) The Education Arcade
and MIT Teacher Education Program’s augmented reality simulation projects,’
which aim at engaging students in simulation games that combine real-world expe-
riences with additional information supplied to students by handheld computers.
Some games developed at the project are Environmental Detectives (2003), Mystery
@ The Museum (2003), Charles River City (2004), Outbreak @ MIT (2004), Virus
(2004; Klopfler, Yoon, & Rivas, 2004), and Live Long And Prosper (2004; Klopfler
et al., 2004).

Students do work differently with mobile devices than they do with tethered desk-
top computers. A large monitor is semipublic; every passerby can see what’s on it.
Mobile devices tend to be more private; they are held closer to the body. Such
machines become prosthetics for information, memory, and creativity. Although cell
phones can be very powerful immersive devices, excluding the surroundings while
users play a game on the tiny screen or talk to somebody in a remote space (Plant,
2002), they are also collective communication tools, that is, technologies that promote
integration among groups of people as well as with the physical space that surrounds
the user. From this perspective, cell phones take the focus off of the screen and place
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it in the physical world. HRGs, therefore, have a distinguishable characteristic from
MUDs, MOOs, and MUVEs when it comes to educational settings: They take advan-
tage of users’ mobility in the physical world, instead of placing the user inside a sim-
ulated digital environment.

Simulations and Games in Education: What Do They
Have in Common With Hybrid Reality Games?

As games were already embedded in children’s daily lives, educators started devel-
oping ludic activities as playful ways to improve instruction (Barab et al., 2005;
Bruckman & Mitchel, 1995; Dede et al., 2004; Jason et al., 2002; Kafai, 2006; Squire,
2002). Whereas homework assignments often failed to capture students’ attention,
their rapt and almost mesmerized engagement in games led educators to consider how
they could capitalize on these intrinsic motivators (Malone, 1980). Yet, the application
of computer games in education initially suffered the same fate that plagues the initial
use of technology in instructional settings. Rather than changing pedagogical practices
to take advantage of the affordances made available by the technology, many instruc-
tors simply incorporated into existing curricula without altering traditional teaching
practices and delivery.

Congruent with traditional didactic instruction that tends to promote rote memo-
rization and regurgitation of basic facts and skills, videogames such as Math
Blaster™ (2005) were used for drill and practice to help master basic arithmetic and
spelling skills (Perkins, 1985; Rosas et al., 2003). When games are only used for
mastery of these basic skills, however, no qualitative value is added to what currently
exists beyond cost-effective efficiency. This is strongly evidenced by multimedia
comparison studies in which pedagogical practices were held constant and the
medium was the intervention (e.g., computer versus paper; Baker & O’Neil, 2003;
Clark, 1983; Fletcher, Hawley, & Piele, 1990).

Fortunately, educators and educational researchers are looking to work with the
changes in technology, games, and society as evidenced by new research, both in
instruction and assessment. There is a progression of moving beyond didactic instruc-
tion to creating more meaningful learning experiences as well as developing assess-
ments that can measure the sort of higher order processes that are involved in these types
of activities (Goldman, Pellegrino, & Bransford, 1994; Linn, Baker, & Dunbar, 1991).

The following examples include existing educational simulations, MUDs, and
augmented reality games, which we believe share some of the design elements with
HRGs we consider relevant for promoting meaningful learning. We analyze these
design elements in each type of activity, evidencing its benefits to education that will
be applied to HRGs in the next section. Equally, we point out how these activities
lack some of the design elements that are unique to HRGs, leading us to believe that
HRGs might provide a better learning experience in some educational contexts.
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Interactive computer simulations have often been used for curricula that require
process active inquiry and modeling (Barab, Hay, Barnett, & Keating, 2000; Fretz, Wu,
Zhang, Davis, & Krajcik, 2002; Reiser et al., 2001; Vahey, Enyedy, & Gifford, 2000;
White & Fredericksen, 1998). Like HRGs, the learning activities of many of these
simulations are experiential and situated, attempting to promote deeper understand-
ing by giving students inquiry-based problem-solving tasks that are linked to real-
world situations or phenomena. Moreover, simulations such as Probability Inquiry
Environment (Vahey et al., 2000) and Knowledge Integration Enviornment (Linn, Bell,
& His, 1998) take advantage of the social context of learning by forcing students to
make their thinking visible to promote thoughtful evaluation and critique about argu-
mentation and evidence. However, these simulations differ from HRGs in that the
experience is still very much linked to the desktop computer. Therefore, the problem
contexts are explored in simulated environments on the screen, rather than in contexts
out in the physical space.

As mentioned earlier in this article, HRGs are descendants from multiuser digital
environments. MUDs and MMORPGs have been extensively adapted to educational
contexts, because these types of playful activities share with HRGs some of the char-
acteristics we defined as advantageous for learning, such as being multiuser (social)
and actively immersing players in life-like situations (experiential and situated).
Some examples are Whyville (1999-2005), River City (2003), Revolution (2004-2006),
and Quest Atlantis (1999-2000). Identity becomes an important aspect of learning in
these environments, emerging from learning that is social, experiential, and situated.
These games become communities of practices that are designed to incorporate the
very social, economic, and political life issues that are relevant to that particular
community (Lave & Wenger, 1991). Therefore, as game players, their experience of
these issues can affect their identities as they become more actively involved in that
community (Squire & Jenkins, 2003).

However, in simulations, MUDs, and MUVEs, the environments are simulated
worlds, essentially regarded as disconnected from the physical space. Although students
might be in noncontiguous physical spaces, they inhabit the same digital environment.
Thus, the real-world context is situated only in a simulated environment, making the
student’s actual physical location irrelevant to the task. Because experiential learning
emphasizes the notion that learning involves a direct encounter with the phenomenon
being studied (Kolb, 1984), we believe that HRGs can take advantage of this emphasis
by situating the game in the physical space. For instance, in Frequency 1550 (2005),
students are roaming the city streets and exploring the spaces where historical buildings
actually stood. It is possible that their physical presence at these spots may promote
more thoughtful consideration about the meaning and relevance of these spaces to the
content they are studying.

Augmented reality games are more similar to HRGs because they bring learning
closer to its actual context by making the physical location key to the task. This very
notion is evident in the work of Eric Klopfer and Kurt Squire (2004), who investigate
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games using mobile technologies in educational contexts. By taking advantage of the
affordances of handhelds such as portability, social interactivity, context sensitivity,
connectivity, and individuality, they study how augmented reality can transform
the way students learn about environmental science. In Environmental Detectives
(Klopfer & Squire, 2003), students walk around the campus with their PDAs taking
digital readings of contaminants in the soil or access and examine relevant digital
information (Squire & Jenkins, 2003). The game required that students decide what
kinds of data should be collected (e.g., hard scientific data about the concentrations of
the contaminants or additional information gathered by experts), all within a limited
time frame. Like augmented reality games, HRGs are an ideal way of concretizing
experiential learning by locating them in physical spaces related to the task.

However, although collaboration may be a component of augmented reality, it is
not a necessity. Students can play the game without having to cooperate or commu-
nicate with another student. Moreover, the physical world is clearly identified as the
primary game space. That is, students generally inhabit the same contiguous space
with overlaid/enfolded digital data. Squire and Jenkins (2003) envision augmented
reality games ‘“‘set around popular vacation attractions such as the Boston Freedom
Trail, where players investigate mysteries, trade information, or post clues to the
internet” (p. 26). It is this merging of social spaces, this “hybrid reality” that emerges
from the use of mobile interfaces and location awareness, that affords us new possi-
bilities for educational purposes, discussed in the next section.

Deconstructing Hybrid Reality Games for Use in Education

The most critical elements that HRGs can bring to education, which differ from
the types of games we have discussed thus far, are (a) the mobility of users con-
nected to location awareness, (b) the way players socialize/communicate with each
other, and (c) the way they inhabit differentiated spaces/representations. Because
players inhabit both physical and digital worlds in HRGs, the primary space is not
clearly defined. Therefore, not only are collaboration and mobility essential compo-
nents of hybrid reality gaming, but they also differ from MUDs and augmented reality
games by not privileging one space over another (physical or digital).

At this point, it is worth analyzing existing experiences in HRGs to fully under-
stand how these games can be advantageous for learning. We will focus on HRGs
like Can You See Me Now? (2001-2006) and I Like Frank (2004), from the Blast
Theory and Mixed Reality Lab, focusing on the specific design elements that
might benefit education. Likewise, we will give examples of how existing aug-
mented reality games and urban games could possibly be transformed into educa-
tional HRGs.

Blast Theory’s games have been developed for artistic purposes but contain the
elements of HRGs that can facilitate the principles of learning we have discussed.
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Blast Theory is an artistic British group that works in conjunction with the Mixed
Reality Lab in the University of Nottingham, England. Their work focuses on devel-
oping games that happen simultaneously in physical and digital spaces, integrating
and forming communities between players who walk on the street and online play-
ers. Blast Theory’s performances differ from other location-based games mentioned
in the Mobility and Location Awareness section above, such as Mogi Mogi (2003-
2006), and Botfighters (2000-2006), in two ways: They are not pervasive, nor can
the primary game environment be defined. In Blast Theory’s games, an action in the
physical space might influence a decision in digital space and vice versa. Their first
two HRGs, Can You See Me Now? (2001-2006) and Uncle Roy All Around You
(2003), used handheld computers equipped with GPS as the game interface. With the
increasing availability of 3G phones, Blast Theory started using cell phones as their
primary game interface, as seen in I Like Frank (2004).

Can You See Me Now? (2001-2006) is a type of hybrid space Pac-Man and was
enacted in the cities of Sheffield (United Kingdom, 2001), Rotterdam (The Netherlands,
2003), Koln (Germany, 2004), Tokyo (Japan, 2005), and Cambridge (United Kingdom,
2005). Two groups of people play against each other. Online players inhabit a 3D model
of the city, while street players, equipped with handheld computers, GPS, and walkie-
talkies, try to catch online players in the physical city. Street players track down online
players via a 2D map of the city represented on their handheld computers. If a street
player is within 5 meters of an online player, the online player is “caught” and therefore
has to leave the game. Street players take pictures of the places where they “see” the
online players—which are, of course, empty spaces, because the online player is not
physically there. As shown above, the main difference from a traditional Pac-Man game
is that Blast Theory’s game takes place simultaneously in physical and digital spaces.
Therefore, the game cannot happen without the real-time interaction of players in both
spaces.

Similarly, I Like Frank, played in 2004 in Adelaide, Australia, sets online players
alongside players on the streets. Street players are walking in the city, equipped with
cell phones with GPS devices. Street players can see online players exploring the same
area of the city on a 2D interactive map on their cell phones’ screens. The game drops
online players at their desktop computers into a 3D digital model of the same city.
Street players appear in the digital city as black figures in a column of orange light.
Other online players appear as white figures. A postcard is hidden somewhere on the
streets of the physical city, containing a clue to Frank’s location. Using the arrow keys
to navigate the 3D model, online players must search through the digital city to find
the postcard and then transmit its specific spot to a player on the street. Street players
and online players communicate via text messaging. Each pair of online and street
players must work together, and they have 60 minutes to find Frank.

During the game play, online players see a different representation of the game
space from the one that is inhabited by street players. Not only do they inhabit a dif-
ferent representation (a digital space), but this space also contains information not
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available on the city streets. Examples are “black holes” that provide additional clues
to find Frank. On the other hand, only street players have direct access to the post-
card that contains the invitation to see Frank. Therefore, it is clear that to accomplish
the game’s mission, both players must work together by sharing information that is
space specific. Uncle Roy All Around You (2003) is similar to I Like Frank (2004),
but it uses PDAs as the game interface, instead of cell phones.

Underlying our theoretical framework is that knowledge is not simply a body of facts
looking to be acquired but rather is constructed between individuals as they negotiate
meaning, primarily through the means of discourse (Lave & Wenger, 1991). The notion
of street sociability (Lehtonen & Mienpdd, 1997), mentioned earlier, highlights the
unpredictability of being in the city streets and creates exciting playful experiences one
cannot foresee, such as whom one is going to meet or what is going to happen. But
because the primary game space is not defined, this element of unpredictability extends
to the digital space as well. Learning becomes a function of the coconstruction of knowl-
edge (Brown & Campione, 1994) that emerges as game players (students) who inhabit
both spaces share the space-specific information to play the game. Blast Theory’s game
design holds both street players and online players accountable in the process of learn-
ing because each has unique access to information that the other needs. Therefore,
meaning can only be constructed through the communication between individuals.

In both Can You See Me Now? (2001-2006) and I Like Frank (2004), the narra-
tive in the game and the use of mobile interfaces require players to be mobile in both
physical and digital spaces, making the physical location central to the task. The
game design was centered around the very artifacts located in the city streets (e.g.,
phone booths, buildings, or cars sitting by the curb). This feature is also evident in
the HRG Frequency 1550 (2005), mentioned in the beginning of this article. To win
the game, location-specific riddles were about specific areas of Amsterdam, which
could only be solved by using information provided virtually from the remote game
player and information obtained from the actual historical buildings.

Let us take these experiences described in Can You See Me Now? (2001-2006) and
I Like Frank (2004) and apply them to a potential educational game situated around
the Boston Freedom Trail, following the concept suggested by Squire and Jenkins
(2003). Squire and Jenkins propose a potential augmented reality game in which
students investigate mysteries and post clues to the Internet. However, as an aug-
mented reality game, game players would only be in the physical space and would
thus have to be at the Boston Freedom Trail to share the experience.

Now consider turning this game into a HRG. Students physically present in front
of the Old North Church on the trail can communicate and collaborate with students
in California, who navigate through a digital representation of the same trail. One
part of the game would be that the players must share information that is space spe-
cific. For example, the student physically at the Old North Church can determine
whether the lanterns are lit to signal that the British troops are arriving (which could lead
to a clue in the mystery). Meanwhile, the student inhabiting the digital representation



de Souza e Silva, Delacruz / Hybrid Reality Games 245

can access information about where the British troops are along the trail. Because
the primary game space is not clearly defined, both students can act as full partici-
pants in the game.

A similar outcome might be accomplished with games like Tracking Agama
(2004), an urban game created by Scott Ruston, Jennifer Stein, Brad Newman,
William Carter, and Tripp Millican at the USC Interactive Media Division. Tracking
Agama is played with a cell phone, a blog, text messages, and a voice mail system,
using downtown Los Angeles as the game board. Players’ ultimate goal is to find the
fictitious character Agama by exploring clues hidden in the city landscape. The
online blog is the starting point of the game, where players can learn about Agama’s
story and get the first tip on where to start the game in the city. From there, players
collect clues embedded in city landmarks and call the voice mail system from their
cell phones to provide information and get directions to the next location. Agama
may also contact players via SMS. Tracking Agama (2004) is an excellent example
of how a game using simple technology might allow players to have a different rela-
tionship to a city they thought they were familiar with, by embedding a fictitious nar-
rative over the city of Los Angeles and by requiring players to actually walk in an
urban space in which most inhabitants drive by car.

Now, let’s take some of the design elements previously analyzed in Blast
Theory’s performances and in Frequency 1550 (2005) to imagine turning this game
into an educational HRG. First, instead of being configured as a single-player game,
groups of players could collaborate with each other to find Agama. This would
require an online map of Los Angeles, in which online players would have an avatar,
see the position of street players, and have access to some of the clues that might
lead to eventually finding Agama. As a result, the game would (a) become a multi-
player game and (b) take place in both physical and digital spaces, rather than hav-
ing the physical downtown Los Angeles as the primary game space. Second,
following Frequency 1550’s design, a game like this could easily be used to teach
site-specific history to students, if the clues to find Agama included historical con-
tent about Los Angeles’s landmarks, monuments, and buildings. To succeed and to
get to the next location, students would need to solve riddles related to the history of
the city.

Besides accomplishing similar goals as educational MUDs and augmented real-
ity games, HRGs have additional characteristics that can benefit education, namely,

1. creating an environment where collaboration is necessary to achieve the goal by
giving each player space-specific information. Collaboration is a means of learn-
ing because peer-to-peer interaction can encourage engagement, help to focus and
reorient attention, and assist individuals to coordinate ideas through discourse. In
these ways, collaboration can facilitate the meaning-making process for learners
(Brown & Campione, 1994; Lave & Wenger, 1991).

2. bridging players in different spaces via mobile technologies (in this case, mobile
phones). This will enable students in various locations around the globe to participate
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in the game and act as full participants of the community (Lave & Wenger, 1991)
because the game is not primarily defined in the physical or digital space.

Conclusion

Computers are often viewed as cultural artifacts that can mediate learning through
their information-handling capacity (Salomon & Perkins, 1998). The Internet can be
used as a means to bridge people and information without a restriction of space or
time. Games can serve as another tool to mediate learning through their intrinsic
motivational properties: challenge, fantasy, and curiosity (Malone, 1980). The affor-
dances of all three aspects (information-handling capacity, somewhat unrestricted
access to people and information, and intrinsic motivational properties) are also
inherent in cell phones, mobile Internet, and HRGs. However, what HRGs can bring
to education is what is missing from MUDs and MUVEESs (making physical loca-
tions more relevant to the task) and from augmented reality games (necessary col-
laboration and the bridging of spaces).

HRGs’ intrinsic motivational properties transform an otherwise dry curriculum
into something entertaining and fun, using affordable and ubiquitous technology.
However, these types of games are more than a new snazzy delivery vehicle for the
existing content. HRGs force players to look at familiar spaces from unfamiliar per-
spectives and at content learned in the classroom from a different viewpoint, using
learning principles such as elements of social, experiential, and situated learning.

Furthermore, to function successfully in society, higher order skills such as collab-
oration and problem solving are emphasized in today’s classrooms. The very nature of
HRGs fosters these skills by making them a crucial part of the task. It has long been
argued that what occurs in the classroom is too far removed from outside contexts.
Education should embrace and incorporate the changes that result from advancements
in technology rather than simply adapt the technology to maintain the status quo. We
hope that other researchers and game developers start to explore the educational ben-
efits of HRGs, which will bring us one step closer to meeting this challenge.

Notes

1. Affordance is a term from psychology redefined by Donald Norman (2002) in a design context that
“refers to the perceived and actual properties of the thing, primarily those fundamental properties that
determine just how the thing could possibly be used” (p. 9).

2. Jarvinen, Helio, and Méyrid (2002) use the term game play when referring to “the time period dur-
ing which a game imposes its rules and its environment on the player” (p. 17).

3. Majestic was a frustrated attempt from Electronic Arts developed in 2001 to create a pervasive game
that would access the player at all times, via different communication media, such as e-mail, telephone, fax,
and Web pages.

4. An extensive list of mobile location-based games and pervasive games can be found at http:/www
.in-duce.net/archives/locationbased_mobile_phone_games.php.
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5. Lehtonen and Méenpid (1997) also suggest that “even though we emphasize unpredictability as the
key to playful street sociability, it is important to note that this entertainment aspect of uncertainty relies on
mutual trust between the ‘players.” . . . If the implicit rules of street sociability are not followed, the aleatory
elements, the feeling that ‘something unexpected might happen,” starts [sic] to generate fear” (p. 161).

6. For more information, go to http://www.duke.edu/ddi/.

7. For more information, go to http://education.mit.edu/ar/.

References

Aarseth, E. (1997). Cybertext: Perspectives on ergodic literature. Baltimore: Johns Hopkins University Press.

Aarseth, E. (2004). Genre trouble: Narrativism and the art of simulation. In N. Wardrip-Fruin & P. Harrigan
(Eds.), First person: New media as story, performance, and game (pp. 45-55). Cambridge, MA: MIT
Press.

Alexander, B. (2004, September/October). Going nomadic: Mobile learning in higher education. Educause
Review, 39(5), 28-35.

Baker, E. L., & O’Neil, H. E, Jr. (2003). Measuring problem solving in computer environments: Current
and future states. Computers in Human Behavior, 18, 609-622.

Barab, S., Thomas, M., Dodge, T., Carteaux, R., & Tuzun, H. (2005). Making learning fun: Quest Atlantis,
a game without guns. Educational Technology, Research, and Development, 53(1), 86-107. Retrieved
January 19, 2005, from http://inkido.indiana.edu/barab/publications.html

Barab, S. A., Hay, K. E., Barnett, M., & Keating, T. (2000). Virtual solar system project: Building under-
standing through model building. Journal of Research in Science Teaching, 37(7), 719-756.

Benford, S., Anastasi, R., Flintham, A., Dozd, A., Crabtree, A., Greenhalgh, C., et al. (2003). Coping with
uncertainty in a location-based game. IEEE Pervasive Computing, 2(3), 34—41.

Botfighters [Computer software]. (2000-2006). Sweden: Daydream. Retrieved March 9, 2005, from
http://www.botfighters.com

Brown, A., & Campione, J. (1994). Guided discovery in a community of learners. In K. McGilly (Ed.),
Classroom lessons: Integrating cognitive theory and classroom practice (pp. 229-290). Cambridge,
MA: MIT Press.

Bruckman, A., & Mitchel, R. (1995). The MediaMOO Project: Constructionism and professional com-
munity. Convergence, 1(1), 94-109.

Can You See Me Now? [Computer software]. (2001-2006). United Kingdom: Blast Theory & The Mixed
Reality Lab. Retrieved March 9, 2005, from http://www.blasttheory.co.uk/bt/work_cysmn.html

Charles River City [Computer software]. (2004). Cambridge, MA: MIT Teacher Education Program & The
Education Arcade. Retrieved March 25, 2006, from http://education.mit.edu/ar/crc.html

Clark, R. E. (1983). Reconsidering research on learning from media. Review of Educational Research,
53(4), 445-459.

Congwest [Computer software]. (2004). New York: Qwest Communications International. Retrieved
March 25, 2006, from http://homepages.nyu.edu/~dc788/conqwest/

Dede, C., Ketelhut, D., Nelson, B., Clarke, J., & Bowman, C. (2004). Design-based research strategies for
studying situated learning in a multi-user virtual environment. Proceedings of the 2004 International
Conference on Learning Sciences, USA.

Dewey, J. (1938). Experience and education. New York: Macmillan.

Dibbell, J. (1999). My tiny life: Crime and passion in a virtual world. New York: Owl Books.

Donath, J. S. (1997). Inhabiting the virtual city: The design of social environments for electronic communi-
ties (Doctoral dissertation). Cambridge: Massachusetts Institute of Technology. Retrieved November 28,
2005, from http://judith.www.media.mit.edu/Thesis/ThesisContents.html

Environmental Detectives [Computer software]. (2003). Cambridge, MA: MIT Teacher Education
Program & The Education Arcade. Retrieved March 25, 2006, from http://cms.mit.edu/games/
education/Handheld/Intro.htm



248 Games and Culture

Eskelinen, M. (2001, July). The gaming situation. Game Studies, 1(1). Retrieved March 14, 2006, from
http://www.gamestudies.org/0101/eskelinen/

Eskelinen, M. (2004). Towards computer game studies. In N. Wardrip-Fruin & P. Harrigan (Eds.), First
person: New media as story, performance, and game (pp. 36-44). Cambridge, MA: MIT Press.

European Commission Directorate-General Information Society. (2002, February). Mobile gaming.
Digital content for global mobile services (Final report; pp. 177-189). Luxembourg: Office for
Official Publications of the European Communities.

Fletcher, J. D., Hawley, D. E., & Piele, P. K. (1990). Costs, effects, and utility of microcomputer assisted
instruction in the classroom. American Educational Research Journal, 27, 783-806.

Frasca, G. (2004). Videogames of the oppressed: Critical thinking, education, tolerance, and other trivial
issues. In N. Wardrip-Fruin & P. Harrigan (Eds.), First person: New media as story, performance, and
game (pp. 85-94). Cambridge, MA: MIT Press.

Fretz, E., Wu, H.-K., Zhang, B., Davis, E. A., & Krajcik, J. S. (2002). An investigation of software scaf-
folds supporting modeling practices. Research in Science Education, 32, 567-589.

Frequency 1550 [Computer software]. (2005). Netherlands: Waag Society. Retrieved March 9, 2005, from
http://freq1550.waag.org

Gardner, H., & Hatch, T. (1989). Multiple intelligences go to school: Educational implications of the
theory of multiple intelligences. Educational Researcher, 18(8), 4-9.

Gergen, K. (2002). The challenge of absent presence. In J. Katz & M. Aakhus (Eds.), Perpetual contact:
Mobile communication, private talk, public performance (pp. 227-241). Cambridge, MA: Cambridge
University Press.

The Go Game [Computer software]. (2003-2006). San Francisco: Wink Back. Retrieved March 25, 2006,
from http://www.thegogame.com/

Goldman, S. R., Pellegrino, J. W., & Bransford, J. (1994). Assessing programs that invite thinking. In
E. L. Baker & H. F. O’Neil, Jr. (Eds.), Technology assessment in education and training (pp. 199-229).
Hillsdale, NJ: Lawrence Erlbaum.

Gredler, M. E. (2001). Educational games and simulations: A technology in search of a (research) para-
digm. In D. Jonassen (Ed.), Handbook of research for educational communications and technology
(pp. 521-540). Mahwah, NJ: Lawrence Erlbaum.

I Like Frank [Computer software]. (2004). United Kingdom: Blast Theory & The Mixed Reality Lab.
Retrieved March 9, 2005, from http://www.ilikefrank.com

Jarvinen, A., Helio, S., & Miyri, E. (2002, October). Communication and community in digital enter-
tainment services—prestudy research report. Tampere, Finland: University of Tampere, Finland,
Hypermedia Library.

Jason, E., Adams, L., & Bruckman, A. (2002). No magic bullet: 3D video games in education.
Proceedings of the 5th International Conference of the Learning Sciences, Seattle, WA. Retrieved
March 11, 2006, from http://www-static.cc.gatech.edu/~asb/papers/aquamoose-icls02.pdf

Jenkins, H. (2004a). Game design as narrative architecture. In N. Wardrip-Fruin & P. Harrigan (Eds.),
First person: New media as story, performance, and game (pp. 118-130). Cambridge, MA: MIT Press.

Jenkins, H. (2004b). Games, the new lively art. Retrieved March 5, 2005, from http://web.mit.edu/21fms/
www/faculty/henry3/GamesNewLively.html

Kafai, Y. B. (2006). Playing and making games for learning: Instructionist and constructionist perspec-
tives for game studies. Games and Culture, 1(1), 36-40. Retrieved March 11, 2006, from http://www
.gseis.ucla.edu/faculty/kafai/print/pdfs/playing.pdf

Kasesniemi, E. L., & Rautiainen, P. (2002). Mobile culture of children and teenagers in Finland. In J. Katz
& M. Aakhus (Eds.), Perpetual contact: Mobile communication, private talk, public performance
(pp. 170-192). Cambridge, UK: Cambridge University Press.

Kim, A. J. (2000). Community building on the Web. Berkeley, CA: Peachpit Press.

Klopfer, E., & Squire, K. (2004, June). Getting your socks wet: Augmented reality environmental science.
Paper presented at the 6th International Conference of the Learning Sciences, Los Angeles.



de Souza e Silva, Delacruz / Hybrid Reality Games 249

Klopfler, E., Yoon, S., & Rivas, L. (2004). Comparative analysis of palm and wearable computers for
participatory simulations. Journal of Computer Assisted Learning, 20(5), 346-359.

Kolb, D. A. (1984). Experiential learning: Experience as the source of learning and development.
Englewood Cliffs, NJ: Prentice Hall.

LaFraniere, S. (2005, August 25). Cellphones catapult rural Africa to 21st century. The New York Times.
Retrieved February 3, 2005, from http://www.nytimes.com/2005/08/25/international/africa/25africa
.html?ex=1282622400&en=cad54d043ab15f30&ei=5088 &partner=rssnyt&emc=rss

Lave, J., & Wenger, E. (1991). Situated learning: Legitimate peripheral participation. Cambridge, UK:
Cambridge University Press.

Lehtonen, T. K., & Méenpdi, P. (1997). Shopping in the East Centre Mall. In P. Falk & C. Campbell
(Eds.), The shopping experience (pp. 136-165). London: Sage.

Licoppe, C., & Guillot, R. (2006). ICTs and the engineering of encounters: A case study of the develop-
ment of a mobile game based on the geolocation of terminals. In M. Sheller & J. Urry (Eds.), Mobile
technologies of the city. New York: Routledge.

Licoppe, C., & Inada, Y. (2006). Emergent uses of a multiplayer location-aware mobile game: The inter-
actional consequences of mediated encounters. Mobility,1(1), 39-61.

Linn, M. C., Bell, P,, & His, S. (1998). Using the Internet to enhance student understanding of science:
The knowledge integration environment. Interactive Learning Environments, 6(1-2), 4-38. Retrieved
March 30, 2006, from http://kie.berkeley.edu/KIE.html

Linn, R. L., Baker, E. L., & Dunbar, S. B. (1991). Complex, performance-based assessment: Expectations
and validation criteria. Educational Researcher, 20, 15-21.

Live Long and Prosper [Computer software]. (2004). Cambridge, MA: MIT Teacher Education Program.
Retrieved March 30, 2006, from http://education.mit.edu/pda/igenetics.htm

Majestic [Computer software]. (2001). San Mateo, CA: Electronic Arts.

Malone, T. W. (1980). What makes things fun to learn? A study of intrinsically motivating computer
games (Tech. Rep. No. CIS-7). Palo Alto, CA: Xerox Palo Alto Research Center.

Manovich, L. (2002). The poetics of augmented space: Learning Prada. Retrieved March 6, 2005, from
http://www.manovich.net/DOCS/augmented_space.doc

Markoff, J. (2006, January 30). Microsoft would put poor online by cellphone. The New York Times.
Retrieved January 30, 2006, from http://www.nytimes.com/2006/01/30/technology/30gates.htm1?_r=
1&oref=slogin

Math Blaster [Computer software]. (2005). Torrance, CA: Knowledge Adventure. Retrieved March 23,
2005, from http://www.knowledgeadventure.com

Matsuda, M. (2005). Discourses of keitai in Japan. In M. Ito, M. Matsuda, & D. Okabe (Eds.), Personal,
portable, pedestrian: Mobile phones in Japanese life (pp. 19-40). Cambridge, MA: MIT Press.

Miyri, F. (2004, October). Games and storytelling: Understanding games. Paper presented in Games and
Storytelling Lecture Series, University of Helsinki, Finland. Retrieved October 27, 2005, from
http://www.gamesandstorytelling.net/Mayra-Tuomola-lecture.html

Mogi Mogi [Computer software]. (2003-2006). France/Japan: NewtGames. Retrieved March 25, 2006,
from http://www.mogimogi.com/

Montfort, N. (2004). Interactive fiction as “story,” “game,” “storygame,” “novel,” “world,” “literature,”
“puzzle,” “problem,” “riddle,” and “machine.” In N. Wardrip-Fruin & P. Harrigan (Eds.), First person:
New media as story, performance, and game (pp. 310-317). Cambridge, MA: MIT Press.

Mystery @ The Museum [Computer software]. (2003). Cambridge, MA: MIT Teacher Education
Program & The Education Arcade. Retrieved March 25, 2006, from http://education.mit.edu/ar/matm
.html

National Research Council. (2005). How students learn: History, mathematics, and science in the class-
room (M. S. Donovan & J. D. Bransford, Eds.). Washington, DC: The National Academies Press,
Division of Behavioral and Social Sciences and Education.

Norman, D. (2002). The design of everyday things. New York: Basic Books.



250 Games and Culture

Outbreak @ MIT [Computer software]. (2004). Cambridge, MA: MIT Teacher Education Program & The
Education Arcade. Retrieved March 25, 2006, from http://education.mit.edu/ar/oatmit.html

Peirce, C. (2004). Towards a game theory of game. In N. Wardrip-Fruin & P. Harrigan (Eds.), First per-
son: New media as story, performance, and game (pp. 143-153). Cambridge, MA: MIT Press.

Perkins, D. N. (1985). The fingertip effect: How information-processing technology shapes thinking.
Educational Researcher, 14(7), 11-17.

Plant, S. (2002, October 21). On the mobile: The effects of mobile telephones on social and individual
life. Motorola Inc. Retrieved September 27, 2003, from http://www.motorola.com/mot/documents/
0,1028,296,00.pdf

Puro, J. P. (2002). Finland: A mobile culture. In J. Katz & M. Aakhus (Eds.), Perpetual contact: Mobile
communication, private talk, public performance (pp. 19-29). Cambridge, UK: Cambridge University
Press.

Quest Atlantis [Computer software]. (1999-2000). Bloomington, Indiana: Indiana University. Retrieved
March 15, 2005, from http://atlantis.crlt.indiana.edu/

Reiser, B. J., Tabak, 1., Sandoval, W. A., Smith, B. K., Steinmuller, F., & Leone, A. J. (2001). Bguile:
Strategic and conceptual scaffolds for scientific inquiry in biology classrooms. In S. M. Carver &
D. Klahr (Eds.), Cognition and instruction: Twenty-five years of progress (pp. 263-305). Mahwah, NJ:
Lawrence Erlbaum.

Revolution [Computer software]. (2004-2006). Retrieved March 30, 2006, from http://educationarcade
.org/revolution

Rheingold, H. (2000). The virtual community: Homesteading on the electronic frontier. Cambridge, MA:
MIT Press.

Rheingold, H. (2002). Smart mobs: The next social revolution. Cambridge, MA: Perseus Publishing.

River City [Computer software]. (2003). Boston: Harvard University, Active Worlds, Boston Public
Schools. Retrieved March 23, 2005, from http://muve.gse.harvard.edu/muves2003

Rosas, R., Nussbaum, M., Cumsille, P., Marainov, V., Correa, M., Flores, P., et al., (2003). Beyond
Nintendo: Design and assessment of educational video games for first and second grade students.
Computers & Education, 40, 71-94.

Ruston, S., Stein, J., Newman, B., Carter, W., & Millican, T. (2004). Tracking Agama [Computer soft-
ware]. Los Angeles: USC Interactive Media Division. Retrieved March 25, 2006, from http://
www.trackingagama.net/

Salomon, G., & Perkins, D. N. (1998). Individual and social aspects of learning. Review of Research in
Education, 23. Retrieved April 4, 2005, from http://construct.haifa.ac.il/~gsalomon/indsoc.htm

Smith, M. A., & Kollock, P. (2000). Communities in cyberspace. London: Routledge.

Squire, K. D. (2002). Rethinking the role of games in education. Game Studies, 2(1). Retrieved August
31, 2005, from http://gamestudies.org/0201/Squire/

Squire, K. D., & Jenkins, H. (2003). Harnessing the power of games in education. Insight, 3, 7-33.

Turkle, S. (1995). Life on the screen: Identity in the age of the Internet. New York: Simon & Schuster.

Uncle Roy All Around You [Computer software]. (2003). United Kingdom: Blast Theory & The Mixed
Reality Lab. Retrieved March 9, 2005, from http://www.uncleroyallaroundyou.co.uk

Vahey, P., Enyedy, N., & Gifford, B. (2000). Learning probability through use of a collaborative, inquiry-
based simulation environment. Journal of Interactive Learning Research, 11(1), 51-84. Retrieved
March 30, 2006, from http://www.gseis.ucla.edu/faculty/enyedy/pie.htm

Virus [Computer software]. (2004). Cambridge, MA: MIT Teacher Education Program. Retrieved March
30, 2006, from http://education.mit.edu/pda/ivirus.htm

Vygotsky, L. (1978). Mind in society: The development of higher psychological processes (M. Cole, V. John-
Steiner, S. Scribner, & E. Souberman, Eds.). Cambridge, MA: Harvard University Press.

Walker, R. (2003, August 24). We're all connected? New York Times Magazine. Retrieved September 27,
2003, from http://www.nytimes.com/2003/08/24/magazine/24W WLN.html

Wardrip-Fruin, N., & Harrigan, P. (2004). First person: New media as story, performance, and game.
Cambridge, MA: MIT Press.



de Souza e Silva, Delacruz / Hybrid Reality Games 251

Weilenmann, A., & Larsson, C. (2001). Local use and sharing of mobile phones. In B. Brown, N. Green, &
R. Harper (Eds.), Wireless world: Social and interactional aspects of the mobile age (pp. 99-115).
Godalming and Hiedleburg: Springer-Verlag.

White, B. Y., & Fredericksen, J. R. (1998). Inquiry, modeling, and metacognition: Making science acces-
sible to all students. Cognition & Instruction, 16(1), 3-118.

Whyville [Computer software]. (1999-2005). Pasadena, CA: Numedeon, Inc. Retrieved March 15, 2005,
from http://www.whyville.net/smmk/nice

Adriana de Souza e Silva is an assistant professor in the Department of Communication at North
Carolina State University. From 2004 to 2005, she was a senior researcher at the University of California,
Los Angeles, Graduate School of Education and Information Studies at the National Center for Research
on Evaluation, Standards, and Student Testing (CRESST), and from 2001 to 2004, she was a visiting
scholar at the UCLA Department of DesignlMedia Arts. She holds a PhD in communications and culture
and a master’s degree in communication and image technology from the Federal University of Rio de
Janeiro, Brazil. Her research focuses on how new media interfaces change our relationship to space and
create new social environments via media art and pervasive games.

Girlie C. Delacruz is a research associate at the National Center for Research on Evaluation, Standards,
and Student Testing (CRESST) at the University of California, Los Angeles. Her current work at CRESST
involves measuring human learning in both the military and educational contexts, developing assessment
tools using technology and games for diagnostic and embedded assessment purposes, evaluating technology-
based learning environments, and developing problem-solving assessments for computer-based assess-
ments. She earned her BA in psychology with a minor in applied developmental psychology from UCLA
and is currently a doctoral student in psychological studies in education at UCLA.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


