











AR PLACE-BASED GAMING

how much 25 fifth graders could accomplish. We did masses of research,” Micah
reflected. “This year, | pushedy achievements to the limit.”

Figure 2.3. St. Joseph’s Church

Besides the overarching goal of creatingame, students presented their research
and their ideas with other media. Each student made cardboard models of historical
Greenbush buildings, and the class displayed this “Box City” model on three
different occasions. Next, &a student chose a research question for a long-term
investigation leading to an article in a journal of student inquiry. They wrote about
immigration, Greenbush families, past and present groceries, a synagogue and a
church, Urban Renewal, possible futures for the Greenbush, the history of
Longfellow School, property values, survey results, and Sicilian traditions.

The teacher, several community and ersity partners organized a Greenbush
Community Conference held May 2, 2006 at the Italian Workman'’s Club. Past and
present residents, scholars, service prasideniversity students, city staff, and
Randall 5th graders presented a wide range of talks, panels, exhibits, and videos.
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On June 6, 2006, the Madison City Council unanimously adopted a resolution
presented by the Randall classroom that established an annual Greenbush Day on
March 21, asked City departments and commissions to restore historic Greenbush
values, and committed the City to maintain the Greenbush as a mixed use, mixed
income, and mixed ability community.

While the Randall students have moved on to middle school, some still meet
weekly to complete The Greenbush Game, and the game was launched to the
general public on Greenbush Day 2007. Accompanying the game is a Greenbush
Cultural Tour web site being created with the Center for the Study of Upper
Midwestern Cultures, which contains 100s of notes, photos, scanned historical
documents, and video and audio clips that will be a resource for playing The
Greenbush Game.

What students experienced while developing The Greenbush Game is similar to
what students experienced in previous years on their cultural tours, but including
the development of AR games intensified and complicated every element of their
experience. The elements of an AR game—place, time, roles, challenge, game
items—allowed for increasingly complex understanding by this group of students,
and became tools for moving beyond collecting information about the Greenbush
to repeatedly rethinking the community.

Place

Space is shown as a map in AR games which is the center of the interface (See
Figure 2) and in many respects, is the frame of the entire experience. The students
exploring the Greenbush gradually moved beyond map coordinates to a “sense of
place,” learning the meanings that transform a space into a cultural place. At first
students saw people, buildings, landscapes, and traffic as they walked around, but
repeated observations created a deepening pattern of community. Talking with
people at businesses and community organizations helped students gain multiple
perspectives and a feel for present-day social relationships. “A neighborhood isn’t
just a bunch of houses,” Micah came to understand, “It’s a place where people
know each other.” Eventually Greenbush became thick with meanings, a dynamic
place in which all information adhered to all other information. Theorists note that
players identify with roles in games; the designers of The Greenbush Game began
to identify with the place itself. Giulia wrote, “I feel like I’m sort of a part of the
Bush.”

Designing the game forced students to wrestle with more questions about place:
What were the boundaries of the old Greenbush? Is there a present-day Greenbush,
or are there only smaller separate neighborhoods where once there was a
community? What parts of the Greenbush should be represented in a game? And
what path or paths through the community should players follow to maximize their
enjoyment, learning, and safety?
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Figure2.4

Figure 2.5
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Time

Time provides a story for changes in place. In our AR game engine, time can be
structured in three basic ways: setting the duration of the game; breaking the
duration of the game into distinct time periods; and creating casual links between
players’ actions and game item availability. Randall students’ sense of place
became complicated as they toured the Greenbush with former residents and heard
stories connected to buildings and streets that no longer exist. They developed
multiple mental maps of the Greenbush, corresponding to the changes they saw in
hardcopy maps. Students often recalled a former resident saying during an
interview, “The Greenbush is dead,” as if the Greenbush was more a time than a
place. Noah wrote, “If I lived in the Greenbush and could go back in time, I would
try protesting to the city one last time. Or maybe I would even do something heroic
like running in front of a bulldozer or chaining myself to my house so they couldn’t
destroy my home.”

While elementary students tend to imagine the future as a high-tech utopia, the
Randall students usually imagined the future of the Greenbush in terms of
connecting the past, present and future. In their open-space and building designs,
stories, and reflections, students especially wanted to honor the community’s
values: A sense of community, ethnic diversity, gardening, tradition, and people
knowing each other. Most revealing was students’ decision to have game players
simultaneously access past, present, and future as they walk through the present-
day community, and to use different maps for the different roles accessing these
time periods.

Roles in our AR games provide lenses or perspectives for encountering a place.

Part of a game drama comes from making available information only to certain
roles, with each role getting only pieces of the story. While designing The
Greenbush Game, students brainstormed many roles such as real estate agent,
storekeeper, community activist, University of Wisconsin planner, and an older,
lifetime Greenbush resident. Sometimes they created biographies for these roles--
specifying ethnicity, occupation, age, economic interest—and then attempted to
balance these identities so that roles would represent the community.
Ultimately, their game roles emerged from their research identities, something
noteworthy for those designing educational games. A common teaching practice
was that the teacher asked students to transcend their roles as 4th and 5th graders
(the roles of the traditional “school game”) and to think like scientists,
mathematicians, writers, and other roles reflecting academic practices. To research
the Greenbush, they adopted the roles of historians, ethnographers, and
neighborhood planners, identities that overlapped with the social studies standards.
Importantly, their work within these roles had consequences, as the history, writing
and mathematics that they were doing was not just going toward a game that
people would play, but was about documenting the lives of real people that they
developed empathy toward. Ultimately these were the roles students selected for
the game.
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Critically, students worked with professional historians, ethnographers, and
planners, community volunteers engaged in the same disciplines, and developing
some of the tools (e.g. surveys) and practicing some of the skills (e.g. interviewing)
used in these professions. Rosa D. wrote, “Studying the Greenbush has made me a
lot more interested in history—I found out I might want to be a historian when I
grow up.” Elena likewise noticed her development as an ethnographer, “The study
of Greenbush gave me a new look on mine and other people’s lives, like opening
up an eye I never knew I had.” For their long-term investigations, some of the
students worked as neighborhood planners: Noah chose the question, “Can we
create a good future for the Greenbush?,” Ava helped develop a neighborhood
survey, and Rosa K. and Giulia created a design for a community garden.

Constructing the challenge of the game, the overarching goal players
collaboratively work toward was difficult. When students first brainstormed a
challenge for The Greenbush Game, they alternated between the overly simple
(e.g. a treasure hunt), the overly active (image the Greenbush as a massively
multiplayer game), and the overly bizarre. Over time, they discovered the problems
Greenbush residents faced--not only Urban Renewal, but also immigration,
learning a new language, poverty, ethnic and racial and ability discrimination --
and the persistence, ingenuity, traditions, and humor residents used to face these
problems. Greenbush now became a “contested place,” Urban Renewal became the
climactic battle between good and evil, and the City of Madison became the evil

monster that game players would overcome. We had a game.

The class could have stopped there, as some students argued for, with a lively
game played in the 1960°s. Several issues emerged, all stemming from students
feeling responsible to tell the real Greenbush story. First, if the story ended in the
1960’s, the “good guys” would end up defeated, and by implication the present-day
community would be dismissed as inferior to the earlier era. Second, there was a
lot of information (stories, people, places) students wanted to incorporate that had
little relevance to Urban Renewal. Also, students began to see two key similarities
between the old and present Greenbush--both with poor residents suffering from
discrimination, and both threatened by development. The class finally decided to
play The Greenbush Game in the present, where players will recall an old
challenge while meeting a current one. In the process of rethinking the game
challenge, students moved from their personal perspectives to the larger
perspective of the whole community. Along the way, students asked game players
to encounter issues that were most problematic for themselves, especially
stereotypes related to race, poverty, and disabilities.

Being a game designer was the most transformative experience for students,
because it combined all roles, data, and skills into an active identity. Indeed, game
design became the ultimate curriculum, and the class was often a production team,
as students alternated between individual work and group discussions. Students
designed more than a game—they helped to design much of their classroom
activity, research agenda, and other presentations. Sometimes students made
individual choices about what to research and present—which fieldtrip components
to write reports on, which historical buildings to model, which questions to
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research, which resources to use. Collaboratively the class made other decisions—
what to present at the community conference, what to include in the resolution to
the Common Council, which questions to include in the community survey.
Discussing place and time, evaluating roles, choosing a challenge, and selecting
items required students to not only learn and fluently use language, research,
cultural analysis, and mathematical skills-- but also decide what things meant and
how they connected. They had to confront personal perspectives and values as well
as weigh what would be most fun and educative for audiences. Deciding how to
make a building a model, or how to turn the Greenbush into a website changed not
only how students thought about the Greenbush, but also how they thought about
themselves (as learners and creators and citizens), their families, and their
neighborhoods.
Their thinking changed not only in academic subjects but also in out-of-school
contexts. In students’ words:

Sam R.: “In studying the Greenbush I unlocked a depth of learning that I
never before thought that I had in me.”
Cole: “My neighborhood is more complicated than I thought it was.”

Henry: “I know much more about racism than when we started.”

Sam B.: “Studying the Greenbush has helped me get more active in my
neighborhood.”

Ava: “When I visit new places I wonder what their past is and if they ever
had something happen like what happened in the Greenbush.”

Elena (speech to the Madison Common Council): “I wonder if our planning
for the future could increase the sense of community.”

This model further suggests that games can result in trajectories where students
participate in meaningful social activities and rethink their own lives.

PRINCIPLES OF DESIGNING AUGMENTED REALITY GAMES FOR LEARNING

After several years of working with teachers designing and implementing
augmented reality games, we are beginning to develop best practices that serve as
principles to guide our practice. Building on the work of Reigeluth (1999), we
submit these findings as design principles, with the intent that designers,
researchers, and educators might apply them as fit to their particular contexts.

Identifying contested spaces

When we work with teachers, instructional designers, and students (both kids and
adults) one of the first things we encounter is the challenge of developing good
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ideas for games. A principle that we’ve developed is that when developing ideas
for augmented reality games, it is useful to identify places where there are conflicts
over space and place. Games are a deeply spatial medium, and we can understand
the design of games as contests over space (Jenkins & Squire, 2002). Many
designers start with an interest around a particular topic or place (such as
environmental science or a local neighborhood). Identifying conflicts over space
gives designers a hook into a particular place, providing opportunities for players
to have agency within the game system, a way to take what may be an “interesting
area” (like the Greenbush) and turning it into a game system that players can
inhabit (agency is a key component of games, see Malone & Lepper, 1987;
Murray, 1999).

In some cases — such as the Dow Day Game, the conflict jumps right out at the
designer. In other cases, such as the Greenbush, there are any number of contests
that one might identify, and the process of refining the core conflicts driving game
play can be a complex process of weighing educational, social and political forces.
In both cases, game play became driven in part by the very real contests over
political control of space: Bascom Hill and the corridors of administrative
buildings in Dow Day and blocks of land in the Greenbush neighborhood. In our
current work, we start by identifying locations with conflicts, or reciprocally, but
conflicts within locations that can drive moments in game play.

Across these examples, we can think of the conflicts and context as along a
dimension from “realism” to “fantasy”, with examples like the Greenbush being
highly realistic, and examples like Mad City Mystery involving a fantasy (yet
hypothetical) scenario. In examples such as Mad City Mystery, we identified more
abstract conflicts over space (such as political discussions over the health of local
lakes), and then added a fantasy context of a toxic spill moving through the
environment. Eric Klopfer and colleagues at MIT have built similar games but
around the spread of infectious diseases such as SARS through a community.
These games map theoretically plausible fantasy contexts on top of existing places,
with a goal of deepening participants’ experience and knowledge of place.
Participants frequently draw on their knowledge of “real life” space to influence
their game play (and indeed seem to enjoy it), suggesting that designers need to be
careful when designing games with a mix of fantasy and reality — particularly as
educators may not want students walking away with erroneous beliefs about the
subject at hand.

Other games might be more place agnostic, in that they are using space as an
organizing metaphor for content (See Figure 3). Games such as Pirates, developed
by Falk and colleagues (2001) are examples of such games that map a completely
fantasy context on top of real world spaces. Such formats allow for the creative
juxtaposition of fantasy and space (we have turned our schoolyard into a pirate
alcove). Such games may be particularly entertaining as they creatively juxtapose
the familiar and the fantastic. When designed creatively, allow educators to map
academic learning objectives to game play. At the same time as educators we do
need to consider the philosophy and hidden messages behind our curricula.
Endogenous games, games that seek to highlight and expand the interesting and
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gamelike qualities of a subject matter and place may have greater potential for
developing students’ intrinsic motivations for learning.

Interactive storytelling

Some of these examples can be thought of as interactive stories, stories outlined by
developers and inhabited by players. In the case of Mad City Mystery, Dow Day,
and the Greenbush, the game play is constructing a story — which includes building
causal claims. In these examples, the game play consists of cognitively relating
events, weighing and reconciling different forms of evidence to gain a holistic
picture of events, represented as oral cases presented to a police officer (Mad City
Mystery), designs for a new city layout (Greenbush), or news stories (Dow Day).
The story in each of these is spread across multiple sources and multiple media
(including mathematical representations, text, video, and so on). Game events are
open-ended supporting multiple entry ways into the narrative and multiple
plausible responses, also creating discussion opportunities.

In these games, the game play itself consisted of arguing through pieces of
evidence in order to develop a model (or theory) of what happened (Squire & Jan,
2006). Players encounter primary and secondary pieces of information, information
that is associated with characters and places so that the narrative events, space, and
relationships serve as a scaffolding for students encountering complex information.
As such, they are a little like “interactive case-based reasoning” environments,
where the player’s primary role is to interpret and make sense of documents in
order to build a case and engage in future action, such as writing a story within
Dow Day. This model of game play seems particularly well suited to fields that
depend heavily on argumentation, such as history and certain forms of science,
leading to a design principle: Narrative can both scaffold players thinking by
attaching information to narrative events, as well as forming the basis of game play
as players seek to construct narratives of events.

Transforming game research roles into game play roles

Developing roles for players to inhabit games is a second challenge designers face,
and as the Greenbush example suggests, when creating roles for AR games,
designers might benefit by transforming the roles that designers played in
researching the game (such as ethnographers, journalists, and historians) into game
roles. This approach creates a certain parsimony between game design and game
play as designers can track the practices they engage in conducting research and
transform them into game play moments.

Within this approach, the roles also function as scaffolding for students researching
/ designing games. Across our studies, we have been constantly reminded of (and
impressed by) the complexity of engaging students as game designers, particularly
as designers of games that seek not just to entertain but to engage learners in
academic practices. Assigning students roles in researching the game, which will
then also serve as the roles for players to inhabit, provides them a framework for
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thinking through design. Students can journal their experiences, note exceptional
stories, characters, media, and moments and use these as the bases for game
interactions. There still are plenty of opportunities for students to be creative in
constructing driving challenges, selecting materials, and especially in sculpting
player experience through the careful placing of objects, timing of events, writing
and editing of text, and arrangement of space. Together, these efforts work together
to create “interactive experiences of place”.

Using transformative objects to trigger memorable moments and transformative
experiences

Henry Jenkins (2001) uses the term memorable moments to describe the logic by
which games operate. Drawing on the work of Seldes (1957) Jenkins argues that
aesthetically, games are less about telling formal stories, and more about setting up
interactions that result in memorable moments for the player. A challenge for
educators is how to create such memorable moments that are not only fun, but
academically meaningful.

Building on the notion of designed experiences (Squire, 2006), Galarneua (2005)

suggests that a key educational property of games could be their ability to provide
transformative experiences, that is, experiences that transform or provide a new
framework for understanding phenomena. As these examples suggest, games allow
us to do much more than memorize facts; they allow us to lead investigations,
travel back in time, or rethink the design of a neighborhood. Thus, from an
instructional perspective, we might think of games as a pedagogy well suited to
creating such deep transformations, such as learning to think like a physicist,
science journalist, or historian (Shaffer, Squire, Halverson, & Gee 2005).
When trying to produce such memorable moments and transformative experiences,
educators can use what we call transformative objects, objects that seek to pull the
player into a new framework of thinking. In Mad City Murder, Willy Loman
functions to have players coalesce their understanding of the game events and
create a narrative describing the causal chain of events. As such, he seeks to take
players’ current thinking and transform it into a coherent view of events by
triggering an emotional and cognitive reaction whereby they are compelled to
develop a solution. In Dow Day, lead designer James Matthews used media and
place to link players with the past by having players trigger videos of
demonstrations occurring in the exact place where players stood, eliciting
emotional reactions from them. We see such events — particularly using media to
augment players experience of place as a key affordance of the medium. AR games
seem ideally suited for giving players a depth and appreciation for place that is
otherwise difficult to obtain.

Games as a context into inquiry

An objection that progressive educators might have to games is that they are
“unrealistic” or do not engage students in “real life” activities. In describing
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instructional approaches based on situated cognition, Barab and Duffy (1999)
distinguish between practice fields and communities of practice. Practice fields are
instructional approaches where there is a moratorium on the consequences of
action — approaches where the practices of the learning environment have little
impact on the outside world, whereas communities of practice are those where
learning is situated within a socially valued practice (See Lave & Wenger, 1991).
Games might be considered a classic example of a “practice field”, in that games
are contexts marked off from the world (allowing what people have called a social
moratorium, a chance to experiment with new ideas and roles without
consequence). When we examine contemporary video game culture, a very
different picture emerges. They create and maintain databases of information,
digital tools, interface mods, and any number of other texts to augment their game
play and within games culture. Within games culture, texts routinely have a life
outside of their immediate use, and to quote Bing Gordon, an Electronic Arts
executive addressing the Department of Education, the first thing one might do to
transform a traditional curricula into a gamelike one is to require students to have
their work graded by “real world” criteria rather than school ones (Gordon, 2005;
Leander & Lovvorn, in press).

From these examples, we see potential for linking games-for learning into other
inquiry activities, as well as modes of participation in social practice. In the case of
Mad City Mystery, students commented that they had increased interest in science,
and many developed good inquiry questions as a result of the game (Is the fish safe
to eat? What is the impact of local industry and run-off on local health?). Because
(good) games emotionally engage learners, developing increased motivation in the
subject area (and potential ownership over inquiry), we might think of them as
good precursors for inquiry-based learning units.

In the Greenbush example, this process was reversed. Students used the creation
of a game as a context for research. That research resulted in students participating
in social and political functions with real consequence, such as presenting their
findings before the city council and attending and participating in local history
events. Across these games, we see a model emerging where participation in
activities with social consequence makes a strong capstone experience to a game-
based curriculum unit. Mad City Mystery players might write letters to the
newspaper expressing concerns about water quality. The key idea here is that we
might think of games as structured environments for learning that prepare students
for future, more structured activities. Our hope is that in the upcoming years, these
games will be expanded upon and modified so that other educators might develop
them in new directions, adding to our collective understanding of how game-based
learning environments operate.

Hip Hop Tycoon

Mad City Mystery
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Fiction
Greenbush
Non- Dow Day
Fiction
Place-Based Place-Agnostic
Figure 3.

Figure 3 describes our games along two axes: Fictional vs. Non-fictional games
and Place-Based vs. Place-Agnostic games. Although all three games described
here are non-fictional and place-based to some degree, we can usefully think of
them along these continua. Dow Day (what we call an event-based game) literally
could not be played in any other place than Bascom Hill. The Greenbush game
(neighborhood redesign game) is similarly place dependent, although one could do
urban renewal game for any number of cities that underwent similar processes in
the 1960s. Mad City Mystery (an environmental health mystery game) is also built
to be played on the shores of Lake Mendota, but realistically, the chemical and
health issues describe here (Mercury, TCE, PCBs, fishing) are common to most
lakes in the midwest United States.

Dow Day is almost entirely non-fictional. Players are literally retracing the steps
of a particular day, and accessing almost entirely primary documents. Their role (a
journalist) is an authentic one. There is some fictionalization in terms of some of
the characters, as some of their interactions with characters has been fictionally
created. Greenbush is almost entirely non-fiction as well in terms of content,
although the context (the fact that it’s the future and they are redesigning the
neighborhood) is fictional. Mad City Mystery lays a fictional, but hypothetically
plausible event over the environment. This game genre — which we call an
environmental health mystery game -- has proven to be useful for us in terms of
coming to a new location (such as Madison or Milwaukee) and creating authentic
roles to inhabit and challenges for players to pursue.

In other games not described here, we employ even more fictional or more
place-agnostic approaches. One of these games, Hip Hop Tycoon, places students
in the role of entrepreneurs where they attempt to set up a hip hop store selling
music, clothing, or musical equipment in their neighborhood. This game is
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playable in any neighborhood, and more fictional in terms of kids opening
simulated stores. As such, we can think of the context, location, roles, challenge,
and characters as being fictional to some degree.

An important implication of this framework is that educators need not be
entirely fictional in order to achieve fantasy. In other words, if fantasy is a key
element of games, we argue that educators can benefit by leveraging what is
fantastical about particular academic domains (such as history or science). This
approach — seeking what is intrinsically interesting about an area is critical to our
design approach as it seeks to help players build identity trajectories into a domain,
rather than use the game as a “trick” to push forward content (Squire, 2006).
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NOTES

! For a notable exception, see Cordova & Lepper (1996).

2 From our perspective, intellectual (and ideally emotional) engagement is a necessary precursor to
learning. In traditional classrooms, one might talk about someone memorizing information in a
somewhat unengaged manner. However, if the goal of education in the 21* century is to produce
deep conceptual understands, help students acquire specialized language, facilitate their ability to
participate meaningful in professional (discourse) communities, and take on identities as productive
participants in these communities, then real personal, intellectual, and emotional engagement is
essential.

? Indeed, the loose construction of games poses a challenge to educators as the interpretations that we
draw from these systems are personal and dependent upon previous experiences. Elsewhere, we
have argued that fostering interactions between different communities of players may be a useful
strategy for helping players overcome shortcomings in their own experiences.

* See http://csume.wisc.edu/cmet/ParkStreetCT/index.htm. For more information

* In many respects, this project built on Wagler’s previous work conducting year-long investigations and
tours with his students of Dane County, Wisconsin Hmong communities, and Park Street. See
Teachers of Local Culture < http://csumc.wisc.edu:16080/wtlc/> for more information.
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