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Pervasive Gaming in the
Everyday World

An empirical study examines to what extent the vision of pervasive
gaming is becoming reality in the context of SupaFly, an everyday-world
pervasive game.
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I and the computer-gaming expe-

PERVASIVE computing

hen computers become perva-
sive, they change from being a
localized tool to a constant
companion, enabling continu-
ous interaction and promoting
informal, unstructured activities without clear
starting or ending points.! Pervasive games imple-
ment and exploit this new role
of computational technology to
enhance computer game design

rience. Pervasive technology
offers three particularly promising dimensions of
computer game play:

® mobile, place-independent game play,

e integration between the physical and the vir-
tual worlds, and

e social interaction between players.

Pervasive-game research has produced various
types of games and game prototypes, emphasiz-
ing different aspects of pervasive interaction.?™
For example, the mixed-reality chase game Can
You See Me Now? implements all three dimen-
sions in an experimental game design.® In the
game, mobile runners in the streets using hand-
held computers with wireless network connec-
tions and GPS technology chase virtual repre-
sentations of online players trying to avoid
capture. Another example is Human Pacman,
which combines the physical world with the clas-
sic video game Pac-Man.” Finally, Songs of North
demonstrates technical and design solutions for
pervasive games.® Players move through the phys-

ical world to move their character in the virtual
world, using a shaman drum as a bridge between
the worlds and as a game world map.

The research underlying these games has
revealed interesting and important findings
related to pervasive gaming’s basic issues. How-
ever, it has also revealed limitations. One such
limitation is that people play few of the existing
pervasive games in their normal everyday life,
which makes studying the games’ role and effect
in these situations difficult. Such research is nec-
essary to help commercial designers create suc-
cessful pervasive games and to help identify and
explore the issues arising when such computer
gaming becomes situated in the everyday world.

We’ve made an initial attempt to explore the
three dimensions of pervasive game play in the
context of people’s everyday life. Using an ad-
vanced prototype of SupaFly, a pervasive game
developed by the former company It’s Alive (now
part of Daydream, www.daydream.se), we’ve
evaluated how people perceive and play the game
in normal, everyday settings. Our evaluation
focused on how the players judged the designers’
attempts to incorporate the three dimensions in
the game.

SupaFly

The game is a community-based virtual soap
opera, where the players create characters and
then interact through them. By making and
maintaining relationships with other players,
players score points and gain status. All inter-
action occurs through mobile phones and SMS
(short-message service) commands. In addition,
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Figure 1. A SupaFly player uses the SMS
(short-message service) SAY command to
send the text “Hello!” to another player
whose character is named Lisa.

a Web site lets players manage their
characters and track their development
in the game. The Web site complements
the SMS part of the game by providing
a media-rich, stationary platform for
some game activities.

The following short scenario describes
the basic game play and some of the
actions that the players perform. Player
A sends the command “SAY Hello,
wanna be friends?” to Player B. Player
B responds with the command “SAY
Sure!” and sends the command “RELA-
TION Player A Friend” to set the status
of the relation between the two players
to be friends. Both players thereby score
points, some for the conversation and
some for the strengthened status of their
relationship.

A player’s goal is to reach the highest
level of status in the community—to
become “Supafly.” Every action in the
game generates news that the game dis-
plays in Hype, its online magazine.
Depending on the sensational value of the
news (determined by the action and the
status of the players involved), the game
categorizes the news clips and publishes
them at different levels of the magazine.
The levels award different amounts of
points; news with the highest sensational
value appears on the front page, reward-
ing many points to the players involved.
This overall objective and the means for
accomplishing it (interaction with other
players) implements the dimension of
social interaction to create an amusing
gaming experience. The game’s design,
objectives, and technical platform all aim
to enhance this interaction.

The main idea is to make the game
persistently available to the players any-
time, anywhere, thereby drawing on
mobile, place-independent game play to
improve the game play experience.
SupaFly has no starting or ending points;
it’s just there for the players to pick up
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The main idea is to make the game persistently

available to the players anytime, anywhere, to

improve the game play experience.

and play. Because the most critical game-
playing actions are player driven (incom-
ing and outgoing SMS messages) and
the game platform offers constant
access to the game, the players can ini-
tiate actions at any time. This ability
also implies that any player at any time
might receive the outcome of another
player’s initiated action, in the shape of
an SMS message.

Two aspects of the game exploit loca-
tion to integrate the physical and virtual
worlds. First, virtual objects (such as
clothes and other items for the charac-
ters) are distributed at various locations
(coordinates) in the physical environ-
ment. For instance, the game engine
might place a virtual pair of jeans at the
location of a physical street corner in a
city. A player can then identify and pick
up an object if he or she is within a spec-
ified range of it. Second, the game con-
tinuously calculates the active players’
geographical positions through triangu-
lation in the GSM (Global System for

Mobile Communications) mobile-phone
system. The game uses these positions to
enhance the player’s awareness and
understanding of other players. For
example, when a player performs the
SMS LOOK command, the game pre-
sents a list of other nearby players whom
the player can approach for interaction.

Game play

Players send SMS commands to locate
other players (their geographical posi-
tion) or communicate with them. The
commands go to a phone number spe-
cific to the game and are then rerouted to
the receiver. With this solution, the play-
ers become anonymous and stay in their
game character because the perceived
sender will be that phone number and
the name of the sending player’s charac-
ter. For example, figure 1 shows a player
using the SAY command, which sends a
text message to another player. We’ll
look at some of the commands in more
detail later.
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Figure 2 shows the Room, the Web
site’s main page, which has links to the
Notebook and Wardrobe sections, the
Videophone graphical interface, and
Hype. Players can use the Notebook (see
figure 3) to manage and keep track of
their relationships. They can change
their character’s appearance in the
Wardrobe, locate other players via the
Videophone, and read Hype (see figure
4). (The magazine is also available in an
abbreviated edition via SMS.)

Designers’ predictions
of the game play
From oral and visual presentations
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and discussions about the game, per-
formed in project meetings with mem-
bers of the design team, we have ab-
stracted a view of how the designers
predict the game play.

By delivering constant game access
through well-known everyday technol-
ogy (mobile phones and the Web), the
game should blend in as a natural ele-
ment of the players’ everyday context.
By using the players’ geographical prox-
imity to each other, the game should
connect the virtual community to real-
world physical places. Making players
aware of other players in the surround-
ing geographical area should enhance

Closn Notebook X

SETTINGS | NEWSCLIPS | GAREER

Figure 2. The Room—the main page of
the SupaFly Web site. The page shows
the graphical presentation of a game
character, Hype magazine on the coffee
table, the Notebook to the character’s
left, the Wardrobe in the background,
and the Videophone just to the left
behind the character. (image courtesy of
Daydream Software AB)

the feeling of a constantly ongoing (any-
time, anywhere) game. Such awareness
should help remind the players about
the ongoing game’s existence and pro-
vide interaction cues (triggering con-
versation and communication). Fur-
thermore, the mobility of the pervasive
technology on which the game is imple-
mented should let the players carry the
game throughout all the different con-
texts of everyday life. So, players should
also play the game in immobile or pri-
vate contexts. They should play at
homes, as well as at work, at school, in
public transportation, or in other public
spaces such as bars, coffee shops, or
malls. The situations and contexts in
which players choose to use the game
should depend purely on their personal
requirements and on whether they wish
to have fun at a given moment.

User evaluation

We evaluated SupaFly in two itera-
tions; the first iteration’s main purpose
was to develop our test methodology
and design.

Participants
To recruit participants, we used pub-
lic posters and personal-recruitment

Figure 3. In the Notebook, players keep
track of their status in the game, their
relations, and their overall progression.
Players can form groups to which they
invite other players. This spread displays
information about the other players in a
group and the group’s characteristics and
personality. (image courtesy of Daydream
Software AB)
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campaigns on the Umed University cam-
pus. This process let us include people
who were genuinely interested in perva-
sive gaming but also led to problems
controlling the test sample. Keeping
track of possible social relations between
players (for example, if some of them
already knew each other) became diffi-
cult, which could affect the game’s out-
come. Statistical testing of the results
also became difficult because we didn’t
randomly select the subjects.

For the first iteration, we recruited 16
subjects, of which nine (six males and
three females) performed the complete
evaluation. All nine were undergradu-
ate-level university students who de-
scribed themselves as experienced com-
puter gamers (six played computer
games every day; three played at least
once a week). They also said they fre-
quently used Internet chat rooms and
communities (five visited chat rooms
every day; four visited chat rooms at
least once a week).

For the second iteration, we recruited
42 subjects. Of these subjects, 25 (15
male and 10 female) performed the com-
plete evaluation. Their ages ranged be-
tween 15 and 48 years; 15 of them were
between 22 and 28 years old. Fourteen
of the 25 subjects were university stu-
dents, and 11 were working. Their com-
puter-gaming experience ranged from
very experienced (three played computer
games every day; seven played at least
once a week) to rather inexperienced
(seven subjects very seldom played
games; three subjects played occasion-
ally). Only three visited chat rooms every
day; 18 never or almost never visited
chat rooms or communities.

Methods and procedure
Researchers’ ability to study a perva-
sive-game player’s interaction with the
environment and other players is often
limited because the player’s environment
and corresponding ubiquitous artifacts
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Figure 4. The front page of Hype
magazine, where all actions performed
in the game become news. A player who
initiates an action that becomes front-
page news receives many points. (The
URL in the picture isn’t active.) (image
courtesy of Daydream Software AB)

aren’t directly accessible.* Because It’s
Alive designed SupaFly to be played in
everyday settings, anytime and any-
where, the game design posed several
methodological challenges for evalua-
tion. An ethnographical approach,
which studies players in actual gaming
situations, would perhaps be the first
choice. However, such an approach
would require us to continuously follow
the players throughout their everyday
contexts, both private and professional,
to capture all potential situations of
game play. Even if we had the resources
to perform a complete study of this kind,
serious issues would exist concerning the
players’ privacy and integrity.

Instead, to compensate for the lack of
opportunity to study the game play “live,”
we combined three other methods:

e system logs of user activities,
® a qualitative questionnaire, and
e focus group interviews.

Both iterations started with a period
of unrestricted game play. In the first iter-
ation, we let players use either mobile
phones or the Web to perform all the
gaming activities, both communicative

and administrative. The possibility of
communicating through the Web re-
sulted in low use of mobile phones. So,
in the second iteration, we restricted the
players to mobile phones for communi-
cating and the Web for administrative
activities, such as keeping track of their
status and the community’s overall sta-
tus. In that iteration, we recorded all the
activities performed through mobile
phones (SMS commands and messages)
in system logs to give a complete picture
of the overall in-game traffic and the
content of the players’ conversations.

In both iterations, a qualitative ques-
tionnaire captured the players’ subjec-
tive impressions of the game and their
notion of the activities they had per-
formed. The questionnaire included both
open-ended questions with free-text
answering and multiple-choice ques-
tions. Question topics included specific
functions in the game, overall game play,
usability and playability, and gaming
behavior (contexts, situations and time
of the day when the game was played,
and so on). We distributed the question-
naire as a Web form, which subjects
filled out immediately after the periods
of game play.

In the second iteration, we invited
nine participants to focus group ses-
sions (one group of four and one group
of five participants) to elaborate the
results from the questionnaires. We
selected the participants on the basis of
their relative level of engagement in the
gaming activities, ranging from those
who were rather inactive (only a few
SMS messages sent) in the game to per-
sons who were very active (many SMS
messages sent). The focus groups dis-
cussed issues ranging from general
opinions of the game design and game
play to overall impressions and experi-
ences from the different contexts and
settings in which the participants had
played the game.

Table 1 summarizes the iterations.
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Number of participants

Spring 2003 16
Winter 2003-2004

42 (27 males, 15 females)

TABLE 1
The evaluation iterations.

Time spent
with the game

Responses to
questionnaire

3 weeks

2 weeks

TABLE 2
General gaming activities.

Summary of game traffic Total

Number of SMS (short-message service) messages the participants sent 1,461
Average number of SMS messages each participant sent 34.8
Number of SMS commands used 67
Number of incorrect (non-SupaFly) commands used 38
TABLE 3

The 13 (out of 67) most-used SMS commands.
Command Purpose Total
LOOK Locate nearby players and objects 300
SAY Send an SMS message to another player 290
Y Respond yes (to requests) 187
KISS Try to kiss another player 126

(the other player must accept the kiss)
HIT Virtually punch another player 107
RELATION Specify the relation to another player 78

(examples are friend, good friend, enemy, and girlfriend)
WHISPER Not a valid command* 69
STATUS Show the personal status (level) 65
GIVE Not a valid command* 46
SHOUT Not a valid command* 46
CHAT Not a valid command* 45
PICKUP Pick up a virtual object near the player 45
SELL Not a valid command* 44

*These commands are examples of some of the 38 non-SupaFly commands that players used

(see table 2).

Empirical results and
implications

Because we used the first iteration
mainly to inform the second one, we focus
on the second iteration’s evaluation.

Table 2 summarizes the in-game traf-
fic the participants performed. The high-
est number of SMS messages a subject
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sent in the game was 103; the lowest
number was one.

As table 3 shows, the most commonly
used SMS commands were LOOK and
SAY. Because the game’s major activity is
player interaction, we expected this out-
come. Players need LOOK to find other
players to interact with, and SAY is the

Focus group participants

9 (6 males, 3 females) —
25 (15 males, 10 females)

9 (2 males, 2 females
& 2 males, 3 females)

most immediate command for initiating
interaction or engaging in conversation.

Were they playing anytime,
anywhere?

Our evaluation revealed that the par-
ticipants played the game in a rather
unexpected way, considering the de-
signers’ intentions for game play. They
didn’t play the game in a mobile fashion
(at a number of different locations and in
different contexts) but in a rather immo-
bile way in their homes.

In the questionnaire, 20 of the 25 sub-
jects stated that they most often played
the game at home in their spare time.
Two questionnaire responses reflect our
overall findings:

I generally played the game at
home, in my couch. Mainly because
this is the context in which I spend

most of my spare time, when not
working. —Subject A

I mostly played the game at home,
since I'm mostly at home when I'm
not in school. —Subject B

Of the other five subjects, two usually
played at work, two usually played at
the pub, and one usually played at her
parents’ house:

I played whenever I got incoming
messages. This was mostly when I
was at work. —Subject C

One subject who played the game at
work offered an interesting explanation
during the focus group interviews:

Since I have a habit of immedi-

ately answering all SMSs 1 get, [
played the game at work and at

www.computer.org/pervasive



home. It’s interesting in a way, since

I normally don’t play the games at

work, but I considered the game

SMSs to be like any other SMS T

get, so I just answered them.
—Subject D

In the questionnaire, the respondents
estimated at what times they played
most often. Their responses reveal that
they played the game mostly between 1
p-m. and midnight (nine subjects played
mostly between 1 and § p.m.; 13 sub-
jects played mostly between 5 p.m. and
midnight). The SMS activity log data (in
this case, the time of each player’s peak
activity) supports these estimates. The
following quotations illustrate the main
reason for choosing this part of the day:

I just had most of my available
time at nights, and I also think that
night is the time of day when you
feel like you want to relax, play
games, and have fun.  —Subject A

This time of day is the normal
time for communication with your
friends, after work. —Subject E

Evenings and nights were the nat-
ural times of the day to play, since
I'm not working then. —Subject F

Combining the results regarding where
and when the participants played the
game, we conclude that they played the
game mainly at evenings and nights at
home during their leisure time.

The deep cultural division between
work and recreation contexts’ might
explain this observation. The participants
relate computer games to recreational or
leisure time, so they use the game at home
because they normally spend a lot of their
recreational time at home. The players’
lack of mobility would then be a conse-
quence of this attitude.

Considering the two subjects who
stated that they played the game mostly at
work, the picture becomes somewhat
more problematic. Both subjects stated in
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the focus group interviews that they nor-
mally don’t play computer games at work
but that they considered the SMS game
activities in SupaFly as different from tra-
ditional computer game playing. They
explained that they normally and regu-
larly respond instantly to all the SMS mes-
sages they get on their mobile phones and
that they always carry their mobile
phones with them throughout the day. So,
they didn’t consider the SMS messages
from other players as different from any
other SMS messages they receive. Because
the time to respond to these messages is
short, they claimed, the game’s intrusion
during work hours was so limited that it
didn’t become an issue. Another factor
limiting the intrusion was that the two
respondents received most of their game
SMS messages during evenings and very
few during work, which could be due to
how most other participants played the
game. Because all game actions are player
initiated and most participants played the
game in the afternoon and evening, game
traffic during regular office hours was
generally low.

Those two subjects’ decision to play
the game during what they classify as
work time seems to run contrary to how
people generally separate activities into
work and recreation, pursued at sepa-
rate times. This observation calls for fur-
ther research considering pervasive gam-
ing’s anytime, anywhere aspect to clarify
to what extent pervasive games might
challenge people’s conception of social
contexts and related activities.

The empirical results lead to a design
implication: the “mobile, place-inde-
pendent game play” idea might benefit
from being turned inside out. That is,
we should consider place- or location-
dependent game design in which play-
ers must move around at a specific loca-
tion (instead of being able to play the
game “anywhere,” which in our study
was realized in most cases through
“sofa gaming”).

How about the integration of the
physical and the virtual?

Analysis of the focus group data re-
veals that the game’s integration of the
physical and virtual worlds was of lim-
ited importance to the players. The gen-
eral opinion of this specific part of the
game design was that the integration was
somewhat “cool” but of limited or no
significance for the overall game play.
Only one subject commented on the inte-
gration as positive and enriching:

The triangulation and place inde-
pendency adds an interesting dimen-
sion to the game. —Subject E

The following quotations better reflect
most players’ opinions:

Some functions were completely
irrelevant, such as the ability to pick
up virtual objects in my nearby envi-
ronment. It costs me real money in
terms of SMS charges; one for find-
ing an item and then another charge
for picking it up. Why would I do
this¢ I can buy items in the magazine
without spending hard cash!

—Subject A

[ think the integration between the
physical place of yourself and the
virtual place of your character was
somewhat unclear. 1 think this aspect
would be more meaningful and fun
if there actually were more players in
the game. As it was now, the connec-
tion between my physical place and
the game was totally unimportant; 1
just talked to the characters that had
names I could remember. Maybe this
would be different if there were
more players in my surroundings.

—Subject F

From our evaluation, we conclude
that the implemented integration of the
physical and the virtual, based on loca-
tion of players and virtual objects, was
insufficient to be a meaningful and
enriching part of the game. However, as
Subject F mentioned, the perception of
this particular implementation might be
different if more people were playing the
game. If the critical mass of players
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needed to make this game design suc-
cessful is higher than the 42 active play-
ers in this evaluation, our observations
concerning this dimension of pervasive
gaming might be misleading.

So, the most important conclusion
regarding this dimension might be that
we must explore it further to better
understand how to meaningfully inte-
grate these worlds in pervasive-game
designs. It’s still somewhat unclear
whether location is sufficient to success-
fully implement this integration.

This vision of tight integration has so
far been about accessing the virtual part
of the game anywhere, anytime. This
integration can become much more
interdependent so that players must
perform actions in both the real world
and virtual worlds to keep the game
going. On a general level, this is about
finding and placing appropriate game-
playing rules and constraints on perva-
sive gaming instead of focusing on just
the enabling components. This is simi-
lar to managing brainstorming sessions,
where putting constraints on the brain-
storming process is important—for
example, telling participants that they
must tackle a specific problem and that
they may not use the most obvious
means to reach a solution (as opposed
to just bringing together a group of peo-
ple and asking them to discuss smart
ideas on any topic they prefer).

What kind of social interaction
actually occurred?

We noticed that the players seemed to
use the game to facilitate existing social
interaction in groups that they belonged
to before they played the game:

[ think I am expected to meet new
friends in the game, but I mainly
communicated with people I already
knew when I played the game.

— Subject F

A possible explanation for this com-
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mon phenomenon could be that the
game lacks activities that trigger new
social interactions:

There should be more shared
activities in the game, like for
instance different tasks, quests, and
team competitions. Those kind of
activities would give you [the play-
ers] a common point to gather
around, and something to actually
discuss when you interact in the
game, instead of just SMS the usual
“Hey, how are you™ to as many
players as possible to earn points.

—Subject G

[ think the game should have more
features that make it easier to start
talking to other players. There could
be some kind of bulletin board or
some kind of contests that you could
start to discuss. As it is now, you
don’t have anything in common to
discuss if you don’t already know the
other player. —Subject A

Considering the subjects’ opinions, we
conclude that the game’s design doesn’t
sufficiently support meaningful social
interaction between players who don’t
know each other. Even though the game
gives the players a shared forum (Hype)
for keeping track of the community’s
activities and a reward system that pro-
motes interaction, the players require
something more to experience meaning-
ful social interaction. This observation
points to the need for further research
on social interaction in pervasive games.
We need to further elaborate on different
solutions for supporting social interac-
tion and to further explore the require-
ments and social behaviors of people in
pervasive-gaming situations.

One implication of these observations
is that the vision of a “general platform
for social interaction between players”
might benefit from being narrowed to a
communication platform tightly cou-
pled to the events and actions in the
game (for example, “you can’t send a
message to or talk to the princess before
you have beaten the monster and made

it to level 37). This should cause the game
itself to trigger social interaction.

Ithough the threefold vision

for pervasive gaming hardly

became a reality for the users

in our study, it still might be a
good catalyst for developing ideas for
future pervasive-gaming platforms. Our
findings related to the three dimensions
lead to questions such as these:

Where do people play the game?

In what situations do people choose

to enter the game?

* Do people play alone or when they get
together?

e [s there any learning effect (for exam-
ple, do people internalize the SMS
commands over time)?

® Does the cost of sending SMS mes-

sages create a barrier to long-term

playing of the game?

To address these questions, we plan to use
a longitudinal, ethnographically inspired
approach to further explore the social
and technical dimensions of everyday per-
vasive gaming. With such an approach
we hope to address the questions within
people’s everyday contexts and environ-
ments, thereby offering an understanding
of the complex nature of pervasive gam-
ing as an everyday activity.
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