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ABSTRACT

Distributed teams are increasingly common in talay'
workplace. For these teams, face-to-face meetingrerev
members can most easily build trust are rare atehafost-
prohibitive. 3D virtual worlds and games may pravidn
alternate means for encouraging team developmentaltheir
affordances for facile communication, emotional agement,
and social interaction among participants. Usiningiples
derived from social psychological theory, we haesighed and
built a collection of team-building games withinetipopular
virtual world Second Life. We detail here the desitgecisions
made in the creation of these games and discuss they
evolved based on early participant observations.

Categories and Subject Descriptors

H.5 [Information Interfaces and Presentation]: H.5.1.
Multimedia Information Systems artificial, augmented, and
virtual realities; H.5.3 Group and Organizational Interfaces —
collaborative computing, computer-supported cooperative
work, synchronous interaction.

General Terms
Design, Human Factors.

Keywords
Virtual worlds, distributed work, distributed teamgeam-
building, games, Second Life.

1. INTRODUCTION

Challenges to distributed work teams have been esfudnd
documented in a variety of arenas [1, 6, 16]. Hawewmost
studies cannot adequately capture the phenomegalogi
experience or consequences of working for longogksrof time
— months and years — on projects initiated and ¢etexb within
distributed teams. Often when a team member is teefnom an
otherwise critical mass of collocated colleaguess, possible to
cope using instant messaging and e-mail; nevedgbelaluable
opportunities for face-to-face interaction — ad-ltiscussions
in the hallway, working in close proximity — are gsing.
Distance can mean losing out on significant opputies for
team building that rely on the development of rappmith
other team members.
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Online games like World of Warcraft and Battlefigidovide

opportunities for players around the world to wewolgether to
achieve in-game goals cooperatively [15]. Howeveuyr

informal observations reveal that much in-gamewision has
nothing to do with the game. Instead, players hsegame as
an opportunity to connect with friends, share réaarents in
their lives, and discuss projects they are workingutside the
game world [15].

This research is inspired by the following questi@an we
bring the kind of distributed team building actieg that
happen naturally in online games to distributedmigain
business?

2. BACKGROUND

Distributed teams are commonplace in today's wag]
reflecting the spread of new forms of communication
technology and the increasingly global nature dfitess [11].
The advent of offshoring as a strategy has alsceased and
created new challenges for distributed teams [8}his section
we review literature in three areas that underlie approach.
We begin by discussing some of the key challenges f
distributed teams and the theoretical perspecthashave been
proposed to account for these. We then turn to ilpless
approaches to address these challenges, and fifiatlyss the
recent emergence of virtual worlds and games approach to
creating engaging but goal-oriented online groderactions.

2.1 Challengesto Virtual Teams

Virtual teams rely on computer-mediated communicati
(CMC) as their primary means of communication. Early
research on virtual teams focused on differencésesn face-
to-face and virtual interactions, finding a varietydifficulties
when teams rely almost exclusively on CMC to commateic
For example, virtual teams have been shown to carvate
less effectively than face-to-face teams, even hsyt
communicate more frequently [5]. A greater volumé o
communication is not necessarily an indication afttdr
communication; on the contrary, it may indicate aakl of
clarity. Having more messages and more informatiiohandle
can itself lead to confusion and poorer understandil],
creating a vicious cycle. In addition, conversasian virtual
teams have been shown to be more task-focusedheo t
exclusion of social interaction, although this effleessens over
time [31]. Paradoxically, an extreme task focus meayl to less
effective communication, as it results in weakéatienal links
between team members [2]. A lack of social comnmatioa is
also associated with lower trust and cohesion extdam [2,
31], and with difficulties in establishing a sharkdowledge
base. A lack of trust, low group cohesion and idieation, and
difficulties in communication are thus charactéeisif virtual
groups.



2.2 Proposed Solutions

2.2.1 Social Identity

Social Identity theory [28] proposes that group rhership is a
vital part of a person’s self-concept, and thativittials

categorize themselves as members of a varietyoofpg: These
can range from broad categories such as race ategen

smaller groups like a family or project work teafo. the extent
that a person identifies with their group and tratup is salient
at any particular moment, the more they will behawvea

manner correspondent with the interests of the mroutting

their own needs and desires aside. The mechanifrsscial

identity depend on the individual categorizing tisefues as
part of the group, identifying with that group, andmparing
their group to other groups. Group identificatioashbeen
shown to occur with a very minimal set of condigoisimply

having two groups with different names, for exameenough
to create a social identity.

When a group is salient to the individual, theylvidentify
more strongly with that group than with others. émhle
standing amongst a group of male coworkers, thexefe more
likely to have her identity as a female be saliémin her
identity as an employee of the company, simply bseaf the
context she is in.

Greater identification with a group leads to gredtast and
cohesion [7], improved communication [17], improved
cooperation [30], greater individual contributianthe common
good of the group [30,], and increased group prodity [8].
As such, we believe that increasing individual tifexation
with the team will help alleviate the deficits inust, cohesion,
and cooperation/contribution to the group that aseociated
with virtual teams. This can be done by increashegsalience
of the team to its members, encouraging commuwicagind
cooperation, and placing members into contexts hiichvthey
are reliant on one another and must trust eachr.othe

2.2.2 Team Building

The question of just what effect team building iaémtions
have on their participants can be only partiallgvaered from
the literature. A meta-analysis of team buildinge@ch found
that team building interventions tend to emphasizkeast one
of four possible components: goal setting, intespeal
relations, problem solving, and role clarificatiof1l] The
authors also found no significant effect of teamlding on

performance [21], although a small effect may bensén

interventions that emphasize role clarification. dontrast, a
meta-analysis of “Outward Bound” outdoor adventueant
building interventions found small-to-moderate effesizes
across many possible outcomes [6]. The authorsleded that
such programs improve interpersonal variables aslsocial
competence, cooperation, and interpersonal commationc[6].

Echoing these results, more recent work found team
building exercises can improve the success oftaaliteam and
could help members develop identification with greup [11].
Thus, team building interventions appear to oftens promise,
although the research is inconclusive. Some evelauggests
that role clarification and interpersonal dimensiomay be
improved by appropriately-designed team  building
interventions. Our challenge is to identify thetimas of team
building interventions that make them successful &#ansfer
those features to a virtual world.
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2.2.3 Social and Emotional Communication

As mentioned previously, virtual teams are oftenrentask
focused in the initial stages of their interactiomkis deficit in
social communication can hamper the developmenkeyf
factors of a successful team. Increasing the social
communication between virtual team members is dsigut
with higher trust and better social and emotiomddtionships
[9, 19]. Social conversations emphasizing the comatities
between team members have been found to be particul
effective in this [21]. According to social identittheory,
emphasizing the commonalities between team memivirs
lead to greater identification with the group. hist manner,
then, more social communication between team mesmber
should lead to greater trust and stronger sociatioaships
between team members. As such, we opted to empehfsiz
and engagement in our team-building exercises, rderoto
increase the probability of more social interacsiono do this,
we focused on games instead of work related execiSames
allow team members to interact with each other imare
playful way, thus enabling them to relax and comitate with
each other in a more social manner.

2.2.4 Smulated Face-to-Face Meetings

Another successful strategy for virtual team sugdsdo have
face-to-face meetings during the early stagesashtformation.
This also helps to foster higher trust, improvediaation,

and closer interpersonal relationships, [14, 26]adl which

serve to improve productivity and performance. Hesveface-
to-face meetings are not always feasible for virtteams,
prompting us to ask how we might improve the likebd of
these outcomes at an early stage of team formatitimout

necessitating them.

One strand of CMC research posits that individuajseggnce
lower trust, cohesion, and less effective commuitunadue to
the lack of nonverbal cues when communicating gdigl text
[18]. Much communication does not involve words bsit
displayed in our body language, gestures, and atbeverbal
cues. With the recent emergence of 3D virtual wonichere
individuals create avatars and interact with othiersa 3D
graphical environment, the possibility of commutiiog with
more than words via the Internet is suddenly dtyedh worlds
such as Second Life, avatars have bodies and &dmmake
gestures such as shrugs and nods. Suddenly, therevisual
aspect to CMC that did not exist before. It is pdssiben, that
communication via avatar in a 3D virtual environinamould
fall somewhere along the continuum between facede-
communication and text-based communication. Thignth
implies that some of the difficulties inherent in CMnay not
be as problematic in 3D virtual worlds.

2.3 Virtual Worldsand Games

Given the socio-emotional challenges faced by alrtiegams
and the clear value of face-to-face meetings famtéuilding,

we saw a potential match between these needs amd th
affordances of games in virtual worlds. Specificathe kind of
social communication that pervades MMOG and virtuatld
interactions coupled with the idea of games designe
specifically to enhance team identification seemd@ a
promising approach.

2.3.1 Choosing Second Life

We chose Second Life as the environment in whidbuitd our
games. Second Life is a 3D multi-user virtual eoninent
(MUVE) offered free of charge to participants. lac8nd Life,
each user’s presence in the world is expressedybedypically



as a human, although other representations areibfgss
Although not the first of such environments, Secahiféd has
emerged as the most popular, with over 5 millioigue avatars
created by users [22]. Second Life is also knowntlie large
amount of user-generated content,
customizations such as custom hair and clothingscripted
objects in the environment such as dance animatives/orks,
furniture, buildings, and other flora and faunateraction
among participants is pervasive, including privatel public
chats, membership in groups with offline messagargl such
social behaviors including hanging out in friendgrtual
homes, going clubbing, and shopping.

2.3.2 Gamesin Second Life

Games within Second Life are not a hew phenomehioien

Lab, the creator of Second Life, has sponsored gadesign
competitions to encourage user-created games. Gaange
from simple puzzles and casino-type games to etabavorlds
within a world. The designers of games in Secorid leverage
properties of the world to their own ends. Someehauilt

custom games that are objects within the world,hsas

Scrabble or slot machines. Others have leveragetatid itself,
creating arenas where teams of up to 40 peoplébada and

position robots and engage in a virtual war agaitisér teams.
Entire islands have been turned into role playingeature
games like World of Warcraft or Myst, combat games,
tournament style games.

The popularity of Second Life, the ability to cusiae
appearance, build and script objects, and intenditt others
were all vital to our choice of Second Life as tiatform for
our team-building games. But what kind of games adog
most useful to the globally distributed businesste we were
aiming to support? The affordances of an embodiedr u
experience such as that offered by Second Life edem
particularly good match to some of the socio-enmaidassues
faced by distributed teams. We thus chose to crgataes
designed to promote a more playful, social envirennwhere
team members could have fun while working togetbera
collaborative task. The ability to simulate facefdoe
encounters through avatar-to-avatar encounters salggested
that relationship building and social communicationight
occur more easily than in the more usual formsifial team
communication (e.g., text-based chat and email).

3. FINAL GAME DESIGN

Three collaboration games were designed within Seddfe.

Each game included the common elements that 1y@wverin

the group must participate, 2) success is morecdiffif the

team fails to work together to arrive at a soluti@md 3)
communication is critical to finding that solutiowe used an
iterative design approach, beginning by buildingratotype
game, getting formative feedback, revising the gaamel then
building additional games. We turn now to a deswipof each
game as it ended up, before discussing in Secttoom4critical

decisions evolved during the course of the iteeatdesign
process, and how different factors interacted amwisitained
the final designs.

3.1 Crossing the Ravine

In Crossing the Ravine, a team of five sets out e the
world but encounters a ravine that seems
Fortunately, each team member has an object thaenw
connected properly with the others, forms a brittgéhe other
side. The team must work together to place theegi@coperly
and cross the ravine.
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ranging from aavat

impassible

The ravine is represented as a puzzle board sutuk tire
ground (Figure 1). There are five colored seats émdeach
seat, there is a piece of matching color. Wheragplsits in a
seat, they are able to control the correspondioglgred piece
(moving left, right, forward, back, up, down, aradating about
the z-axis). Team members need to communicate dous
possible solutions to the puzzle and negotiate mewt. The
puzzle is complete after each team member movéspieee to
the appropriate place in the puzzle and movesvindim insert
it into the board.

There are currently four puzzles and scoring issbasn the
speed with which a team completes each puzzlehitiescore
for each puzzle is presented on a display in tieegarea.

Figure 1. Crossing the Ravine with five players.

3.2 Tower of Babble

Tower of Babble (Figure 2) is a stacking game. Thijea is to
balance as many differently shaped blocks on topomné
another until the stack of blocks (the tower) faNr.

Figure 2. Tower of Babble gamein progress.

Tower of Babble is
Blockhead!. In Blockhead!, two competing teams takes

placing blocks. Thus, strategy involves both makagsafe
move for oneself and playing a block that makdsaid for the
next person to place their block safely. In TowkBabble, in

contrast, all players are part of one team strivmgchieve as
many points as possible from both the height off ttesver and

the point value of each block placed. A scorebsaimving the
five highest scores and the teams that earned ithoated on
the game platform.

3.3 CastleBuilder

The objective of Castle Builder is to design and duailcastle
out of the pieces provided. Each castle is desi@pyamhe group
of players (the “Designers”) and built by anotheoup of
players (the “Builders”). Builders are not allowed doectly

inspired by a board game called



view the design and must rely on information comicated by
the Designers, and Designers are not allowed tdapukate the
castle pieces during this game. Each castle ismgivecore for
originality, correctness (to the design), and diffiy, with the
ultimate goal of completing the best castle of team. As with
the Tower of Babble game, a scoreboard indicatirg five

highest scores and the teams that achieved theon ithe
platform.

F

Figure 3. Castle Builder game with design in progress.

Figure 4. Castle Builder game with build in progress.

The Castle Builder game consists of two platformkdih
through teleportation (a basic affordance of Secoifie). The
first platform (Figure 3) is the design platformheve only the
Designers may go. On this platform is an 8x8 clit&agrid.
Clicking on a square in the grid results in a popbog asking
the team member what kind of castle piece they avdike to
place there. In addition, designers receive a hegddisplay
that shows them this grid and the pieces on tlveges.

The second platform is the building platform (Figu) where
the castle will actually be built. At the start thfe game, this
platform is haphazardly strewn with five types abte pieces:
wall, curved wall, door, tower, and turret.

The first phase of the game is design. Designergento the
design platform and develop a blueprint. At the esatime,

Builders are encouraged to take stock of the pitlvey have
available to them. Once the designers have finishbdy

teleport back to the building platform and use adis up”
display of the castle design to tell the buildefsere to place
the pieces. The Builders rely on communication fréme

Designers to build the castle. A possible twistte game
allows the design of the castle to require moregsethan are
available to the builders, which will necessitateeaegotiation
of the design. The castle is finished when theleasatches the
design, and team members then take on the oppaditeand

play again.

4. EVOLVING DESIGN DECISIONS

When designing the games, we needed to considariety of
factors: not only the design of the games, but alse
affordances and constraints of the world and thepqme for
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which the games were being built. We detail ourigfes
decisions at four levels: the world containing tgemes,
designs to enhance the feeling of groupness, thmega
themselves, and the level of player interactiomlie games.

4.1 World

A key consideration when doing any project in auat world
is what the world can and cannot provide you. Bdik t
technical (i.e.: server configuration, lag, desigals provided)
and virtual (i.e.: what the virtual world providesuch as
customization of avatars, how to interact with therld,
communication systems) aspects of the world wifeaf the
design that you ultimately choose. In addition,heaser will
bring a different set of experiences with them ¢mirydesigns,
such as ability in or familiarity with games, whietill affect
their ability to interact with the world. A primargoncern
should therefore be to keep things simple for tkersi of the
games. Users who are not familiar with games duaimworlds,
for example, will particularly need games that take account
the plusses and minuses of the system and world.

Second Life is a system with more than a few begrie entry.
We found that users who were not familiar with garoatrols
or moving around in other virtual environments fduthe
movement controls in Second Life to be unwieldy and
frustrating. Each island in the world has physigadperties as
well, from gravity to mountains to buildings thatust be
navigated. Therefore, it is important that any gesn Second
Life take care to avoid adding to this complexitgda if

possible, take steps to reduce it. In our desigm,cveated a
tutorial with all the Second Life commands thattjggrants

would need to know to better interact with the dorlTo

address difficulties in movement, we decided that simplest
answer was to teleport participants to the games.

Moving objects around (key to our designs as eawsheghas
pieces which must be manipulated) is also not wémjious as
there is no mechanism for moving objects arouncerothan
when building them. This led us to design contréds

manipulating the pieces of our games in order t&enmaoving
game pieces simpler and more obvious for userswbeg not
already familiar with Second Life. As we designestatively, it
became clear that each game would need a diffex@mtrol

mechanism in order to support the desired play e (see
section 4.4).

One of the properties of being in an embodied wuiilth other

users is the ability to explore new areas with gasenething
not as well-supported in the physical world. Pe@ié® tend to
congregate and will naturally gravitate towardsaarehere they
see others (in Second Life, this is made possilile aumap that
shows other avatars as green dots). To encouraggepéo

come and interact with our games we put the gamewaas
where they are easily visible. We also made theegavisually

interesting (e.g., bright blocks, castle pieceshtivact notice
and look playful.

4.2 Group

We are designing our games to foster identificatiath the

group, in order to increase trust and cohesionigbssshould
thus reinforce commonalities between the memberd, de-

emphasize those that bring attention to the diffegs between
group members [12]. To do this, we created somé&aini
artificial commonalities and made the presencetbéioteams
more prominent and visible. To this end, each téwamh enters
the world is given a T-shirt that is the same cdrery team
has a different color). Each team is also givenlubhouse

(decorated in the same team color), which servea sisared



collective place [12] and can be furnished howehey see fit.
Each team is also directed to choose a name firrtézen.

A central tenet of Social Identity theory is thaé tpresence of
an out-group will increase member identificatiorthavthe in-
group through inter-group comparisons [28]. As games are
all one-team cooperative games, we needed to mhake t
presence of other teams known and foster a cornveetit
atmosphere. This would increase the salience odrotbams
despite their not being present, and would incretse
likelihood of comparison.

Our solution was to emphasize the in-group comnitieslith
the t-shirts and houses, as described earlier. [$dedzcided to
use a scoreboard in each game in order to makeothparison
as explicit as possible. When a team completesnzegéhey
earn a score and, if that score is better thaprallious scores,
it is preserved as a challenge to future playeigh Hcores
appear alongside the names of the teams that achibem.

4.3 Games

As we designed our games, we worked from a numbleroad
design principles culled from our reading of thdevant
literature. We decided that our games would focus o
cooperation and collaboration, rely on communicatifor
success, and allow team members to explore diffectes.

We also worked to leverage cultural resonance whessible.
Specifically, we aimed to build games that allow thlayer to
develop business-relevant skills while placing thém a

fantastic, yet recognizable environment (e.g.,g8e0 Crossing
the Ravine are shaped like pieces from the well-kngame
Tetris). In this way, we hope to evoke a kind ofle&ion

similar to that evoked by science fiction. Authortiea Scholes
explains science fiction as “fiction that offersaisvorld clearly
and radically discontinuous from the one we knoet, neturns
to confront that known world in some cognitive wajy] We

believe games can play a similar role: allowingypta to step
out of their work environment to engage in a futivity that

provides some distance from the standard work enmient
such that they can examine that practice more tbghe. In a
sense, we aim to provide a lens through which p&ayan
reflect on their current work practice — particljan the area
of cooperative work.

4.3.1 Cooperation

Cooperation is essential to the success of a gradpawor in
which the members are dependent upon each othsuézess.
A team that cooperates with each other as they towhkrds a
common goal will perform better than one that does [24,
25]. Members of a group that has a common purposgoal
will be more committed to the group and identifyrmatrongly
with it, particularly if the members are dependeam one
another to accomplish the goal [18]. Achieving th@nmon
goal will in turn increase the social identity bétgroup.

As we designed our games, Tower of Babble emergetieas
game with the biggest focus on cooperation amoragnte
members as they compete with another team. Oualidigsign
mirrored the teaming structure of the real-worldhgaby having
two teams compete to cause the tower to fall orth@mdeam’s
watch. Because being able to see different persesctis
essential to successfully and strategically pladitogks in the
game, cooperation among team members with different
viewpoints on the tower improves the chances a tedhdo
well.

We soon noticed that Havok, the physics engine e all
physical interactions in Second Life, diverged sandatically
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from real-world physics that it substantially a#tdrthe way the
game was played. In the real-world Blockhead!, thetién

created by the lightweight wooden material of thecks makes
it possible for skilled players to construct susprgly high

stacks. Havok’'s physics were less predictable, iteado

peculiar situations such as blocks intersectingerotilocks in
impossible ways, blocks falling through the grouadd a stack
of blocks unexpectedly exploding and ending uplircarners
of the region. Players reacted to these scenarniws pften with
laughter than frustration—particularly when the ident

occurred during another player’s or team'’s turrmévre serious
concern was that the competitive structure of theme
compelled players to take advantage of these téubical

breakdowns with reliable frequency. As a consegeegames
rarely lasted more than a few turns; the lack obgpess
mitigated any hope of harnessing the bonding pt@sethat
arise out of suspenseful social situations.

The problem with Havok led us to reconsider theeatly
competitive aspect of the game. We wondered whatldvo
happen if, instead of competing with another teammake the
stack tumble the least often, players cooperated t&sam to
build the tallest tower of blocks. In this variatioccompetition
would not be eliminated but simply made indiredgyprs earn
a score for their team at the end of the game d¢batd be
compared to the scores of other teams playinghar gtoints in
time. Our hope was that this would not only impréle team-
building aspect of the game by encouraging coojerabut
make games last longer and be more fun.

In fact, this is what happened. The game’s ceraglvity
shifted focus from destruction to construction.yeta sought to
achieve a high tower of blocks by making the next easy for
their teammates rather thatifficult for their competitors; in
turn, the quirks of the Second Life physics enginere
exploited less often for malicious purposes. Themeint of
suspense absent from earlier versions of the ganwlyf
surfaced, albeit in a markedly different form thahat was
originally envisioned—success or failure, now sdaamong all
players, hinged on a continuation of incrementabgpess
towards a common goal. Because players shared in
consequences of each teammate’s actions, theydasbrr to
invest themselves in the performance of these retiBlayers
began offering feedback to other teammates and ifgeed
suggestions provided to them during their own tuass this
type of communication and social support increased,
performance in the game followed a similarly pesitirend.

the

The other two games also have cooperation as aratent
mechanic. In Crossing the Ravine, players are asked t
cooperatively solve a puzzle. We attempted to eragmu
cooperation in two distinct ways. First, we assijeentrol of
each puzzle piece to a different player, necegsitatiscussion
about how to move the pieces and where they shgald
Second, we provided puzzles where the solution waks
immediately obvious, in order to make the goalsdhbut
attainable [13], Following the principle of “smadluccesses
early” [29], we made sure the early puzzles wesy ¢a solve,
with increasing difficulty as the game goes on.

Castle Builder requires cooperation between rolesvels as
individual team members. Not only must designers
communicate the design to the builders, but wenthiced a
compromise goal into the game design: the bluepriesited by
Designers must, by the end of the game, match #stlec
constructed by the Builders. This aspect of the gaagmeant
to provide players with a motivation to resolveitltifferences
and avoid vigilante situations. For example, if Dasrs learn



that their blueprint makes use of more tower conepés than
the Builders have, then Designers must modify thefint to
reflect a different design that can be realizedhlite available
materials. The hope is that the need for compromitiehelp

conversations to emerge between Designers and Bsibtel
bring to light conflicting intentions that can thba collectively
reconciled.

4.3.2 Communication
In order to achieve cooperation, and thus the heam

The design of Castle Builder also began with the gufal
encouraging communication among Designers and Bsild®

this end, it was important that only Designers wioloé able to
see their blueprint, lest Builders try to circumvédsigners
altogether and build the castle based on their olgervations
of the blueprint. Because of Second Life’s powerdamera
controls, players can essentially see any pati@surrounding
region; thus, hiding the blueprint in an enclosesbao which
only Designers have access was not effective. Maredhis

approach would require Designers to return to theegdsint

outcomes, teams need to develop good communicationenclosure whenever they wanted to view the bluépartime-

strategies. Each of our games is designed with ithimind.
The challenges and obstacles of each game aimcessitate
clear and concise communication.

Specifically, Crossing the Ravine is designed to arage

consuming and tedious process. A different solutivas
needed that allowed Designers exclusive accedgetblueprint
but did not require them to leave the castle cootin area to
see it.

communication among team members as they attempt toattachments, and specifically HUDs (for Head-Up i),

collectively solve a problem, in this case a puz@lee way we
did this is to build the game such that each piue only be
moved by one team member. Our hope with this desamthat
the team would have to communicate in order to fihd
solution but also simply to move the pieces intcpl

In feedback sessions, we observed that the plagiersnot

communicate at all. Instead, they moved their @ete the

appropriate locations and placed them immediat&ithen

debriefed, each participant stated that they ceallly see the
solution of the puzzle and did not need to comnaiteito solve
it. In order to address this issue, we createdtimdil puzzles
that we believed would be more difficult for plageand so
would require more communication. We have retaitnedfirst

puzzle to serve as a tutorial and additional puzale a clear
challenge.

In each session, we saw a roughly similar pattérbhedavior
play out. First, players start moving their pieaesund with no
communication, resulting in many pieces collidingdabeing
unable to move further in the desired directionm8mlayers
perceived this as funny. (One excitedly exclaim&imper

tiles!”) Second, players would begin communicatirig

negotiate passage without collision. Third, seveptdyers
would place their pieces into the puzzle, but ribthee pieces
would fit. Fourth, players communicate to deterntime correct
solution to the puzzle, developing a plan of acti@ometimes
players would leave their piece control chair aradkwnto the
actual puzzle to show another player where theyight a
particular piece belonged.) Lastly, players woulegarite the
agreed-upon plan, stopping to renegotiate the isolutach
time a solution proved nonviable. In this mannbgyt solved
the puzzle. By the third or fourth puzzle, team merabfound a
communication rhythm that enabled them to easilyesthe
last puzzles regardless of their performance offittstetwo.

In designing Tower of Babble, we also wanted to erage
communication. This proved to be an easier proliersolve,
as the perspective issues inherent in a 3D wontdbamed with
the lack of experience of the players made plabingks much
more difficult than in the real life game. Placibigcks required
a sort of ‘magic wand’ approach: players were noysically
attached to the block as they would be in the maysivorld,
but could move it from anywhere on the platform.isTh
disconnect between the player and the block leidsioes with
perspective: it became very difficult to know wheoedrop the
block without looking at it from all angles. Thiseant that team
members could be very helpful if they positionedntiselves
around the stack and gave information to the plapsut the
position of the block.
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provided that solution. HUD contents are only isilto the
HUD’s wearer; if a Designer's HUD contained a cagythe

blueprint, for example, it would be hidden from Bigis. By
itself, however, the HUD was not enough: how Design
would collaboratively modify the blueprint was ktin open
question. Two options presented themselves: Desigoeuld

modify the blueprint by interacting with their HURJlowing

them to be present anywhere while doing so; or,ighess

could be required to return to a separate desiga &r modify
the blueprint, leaving the HUD as a memory aid omfter

testing the former option, we saw games concludequackly

to yield interesting results; Designers could updhe blueprint
in an instant, responding to issues in the constmia@rea as
they occurred. For this reason, there was little

communication between Designers because acting oftas

faster and easier than discussing potential chafiggsIn a

sense, designing was too easy.

A combination of the HUD and a separate design h@a

more fruitful results despite the increased burderthe part of
the Designers. We located a design area far enawgly from

the construction area to make it impossible for @ri$ to see
inside using camera controls; Designers moved ritesteously
between these two areas via a teleportation phatftmside the
design area, Designers modified a large bluepoicated in the
world; changes to the blueprint were instantlyeetitd on the

Designer's HUDS. When the Designers returned to the

construction area, the latest version of the destgmained as
an artifact on their HUDs; however, if additionahanges
proved to be necessary, Designers would have twréd the
design area to make them. In this version, we sasidders
communicating more often while modifying the bluapr
because they needed to agree on a solution befaving the
design area. Games lasted longer
opportunities for complex problem solving and négain
between Designers and Builders.

4.3.3 Roles

Role ambiguity is a problem that arises in virtiedms due to
the difficulty in disseminating and interpretingarmation and
forming a shared mental model [27]. Crucial to \dtttieam

success is the ability of a team to determine Hilitias of team
members, establish the roles they will play on tbem, and
coordinate these roles. If this is not done adexiyatole

ambiguity is the result and performance will suffér team

members are highly interdependent, this task besomech

more difficult and the importance of alleviatinge@mbiguity

within the group is even more pronounced [27]. éerg study
of leadership in online games done by Seriositgdnjunction

in

and provided more



with IBM [23] found that online games facilitate newent
among roles and that they enable leaders to emeligkly.

The games discussed here are designed to allow
development of leaders and roles in different waler
instance, each game was designed to require imendence
among team members, where coordination is necetsaiay
well. In this way, roles become emergent; they came being
through the playing of the game. This helps thentésarn how
to work together and allows individuals to try aules and
demonstrate their strengths.

Role definition influenced the design of the Castleildr

game more strongly than any other construct. Inl€&stilder,

we explicitly defined two different types of roleSur hope was
that this would help team members understand thes rihat
others have in their real-life environments andhpps help
equalize status differences, and allow quieter nemko take
charge.

Because our games were likely to be tested by tedniBM
employees involved with software and hardware dgrakent
projects, we wanted to focus on defining the typesoles that
would be highly relevant in these contexts. We ki@ our
own experience with such teams that a recurringioen
centered on the often-clashing perspectives ofgdess (or
planners) versus builders (or implementers). Theability of
roles in Second Life suggested that it might besjids to
design a game where players who typically took ogesign
role in the real world could temporarily view thenhd through
the eyes of a builder in a situation of negotiatdasequences,
and vice-versa for builders. Players could teststdtegies for
communicating with teammates whose roles differechftheir
own, seeing the results of their effort far moréckly than is
typical in a lengthy real-world development project

An immediate concern was the problem of empowermient
situations where planning and implementation averded, as
was the case in our game, there seems to be antnéte a
power hierarchy to emerge. Designers wield a kihdudhority
over builders because their plans dictate, to gelaxtent, the
actions of builders. Often the ideas and concefimiidders are
either ignored or at least not addressed to thee saxtent as
those of designers. Builders, in turn, may find theives
frustrated at designers’ temptation to develop asweable
plans ungrounded in the realities of available timesources,
and technological feasibility. While these kindstefisions are
important and we hoped, to an extent, to addrems tim our
game, we also wanted to ensure that the game wia® fplay
and not simply a microcosmic reflection of work@agtresses.
Our hope was to provide a low-key, playful contdrr
exploring tensions like the planner-implementer postruggle
while avoiding the stilted pseudo-authenticity ofbasiness
simulation.

To address this, we made an explicit design detitiotry to
achieve this balance: to introduce a conflict inh® game
design in the form of a disparity between the Desig’
understanding of resource availability and thathef Builders.
Specifically, Designers would be able to plan atleas
comprising any combination of walls, turrets, antheo
components; Builders, however, would be furnisheth va
finite number of components. The conflict wouldsarivhen the
team discovers that the plan provided by Designarsnot be
realized due to the limited selection of componehtsre, the
game aims to help players reflect on real-worldpaligies
between the intentions of designers and the fdagiloif the
plan when executed by builders. It is also meargrtcourage
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negotiation as well as upset power imbalances thigtht
otherwise pervade the game.

theln Crossing the Ravine, all players have essentthly same

charge: get your piece to the right place in thezfg During
play, however, we saw two different types of ad-hotes
develop. In two sessions, we saw the emergence déa
leader. This person asserted (to the other plajleathe or she
knew the solution of the puzzle and told them wherg@lace
their pieces. This is still a cooperative proceti® (leader
cannot take control of the pieces) but there is hesgotiation
involved.

In the remainder of our sessions (10 total) we sawore
distributed process play out, with no dominant &adhstead,
one player might have an idea about where anotleeps
piece belongs and would communicate that to thetmeiO
times, a player would figure out the solution te #ntire puzzle
and place their piece in the correct location, flomg an
implicit hint to the other players as to the sautbf the puzzle.

Another role we saw players take on was that oflpém;
specifically, aiding in the placement of pieces.rQlesign
afforded this role because, when you are movingeeep your
camera is placed in a specific location. In genetat is the
best position for playing the game, but there aaetiqular
situations where other views are useful. When omenadt
moving a piece, they are able to move their canagravill.
Thus, when a player was having trouble placingrtipéce,
often someone would take the role of a “cameradrélpnd
suggest they nudge the piece right or left a Hivdeeinserting it
into the puzzle.

We saw two types of roles emerge in the Tower ofdBabame
as well. In the first, team members placed thedces without
input from other members of the team. In the secarber

members of the team would distribute themselvesiratahe

platform and give directions to the person movimg block. In

this way, they helped align the block. Generallgadpng, as the
game went on, more and more helping behavior waergbd.

In no case was there a clear leader during playofer of

Babble.

4.4 Interaction Design

Each of the games described here features a diffeantrol

scheme. These control schemes evolved as a npanadf the
design process; through a negotiation between esigds, user
needs, and the constraints of the developmenta@mient.

In Crossing the Ravine, the avatar sits during theegand the
keyboard controls typically used to move the avatae

commandeered for block movement instead. Similathe

game takes control of the player's camera to epfacstatic
bird’s eye view. This design decision had two cHiehefits:
players could easily see the entire game area Hnof séhe

blocks without having to move the camera themse(akgays a
tricky procedure for new players), and it ensurduhtt
directional commands issued from the keyboard otswwould

be absolute rather than relative to the avatarientation.

Consequently, the controls of Crossing the Ravine wasg for
players to pick up, but we wondered if there wagg to allow
for more avatar and camera freedom-of-movementnitheer

game with a similar premise.

Along these lines, we set out to design a secondegthat
would remain accessible for novices—both Second hdvices
and 3D virtual world novices in general. Because intent in
designing these games was to facilitate team-mgldimong
virtual teams in a wide variety of communities ohgice, we



expected many players to lack technical backgrounds
experience with videogames. This expectation pawgrf
shaped many of the design decisions that followEdr

example, we sought to avoid the use of attachmentgpe of
Second Life interaction component, having obsetheth to be
a confusion and burden to new players. As a realllpf the

interactions that players had in the second ganezletk to
occur with objects in the world that they did netrg bringing

the issue of access control into the foreground. Bugn

guidelines as deep-seated as this were subjechange. In
designing the third game, we would reverse the sitatito

avoid attachments as there was apparently no aotlagr to

secure the functionality we needed.

The design for Tower of Babble presented a speciifalenge:
How could we design an interface for block moventhat was
powerful enough to allow for a complex sculptureadmwork to

be created, yet still simple enough to use for ceylayers to
grasp? Crossing the Ravine dealt with the issue roitirig

camera movement to a single view and block rotatmra

single axis, but these were constraints from whiah were
hoping to move away. At the other end of the specirSecond
Life’s Build Mode provides powerful tools for manigating

objects, but the interface is complex and the disudd Mode

requires ownership over the objects to be manipd|ataking
it inappropriate for a shared game context. Neithtreme was
optimal, so we realized some experimentation in rfiddle

would be needed. This fundamental tension betwearepand
simplicity would appear often throughout the thesige

process.

How would the mechanics of a real-world game wharsenise
was fundamentally rooted in real-world physics $fan to
Second Life? We had realized early in the projeat tesigning
an effective interface for moving blocks would ntal to the
success of the game; now, with the decision toicafa
Blockhead!, the challenge of providing powerful, gleito-use
block movement controls was more central than eVée
identified at least four reasons why the problers nantrivial.

First, by allowing players to move their avatarsl @ameras as
they like, we were relinquishing the simplicity absolute

directional commands that made Crossing the Ravirsasp to

control. In Crossing the Ravine, each player saw thxdiee

same game area. Pressing the “up” key, for exangheays

moved a block in precisely the same direction.He second
game, however, “up” was now a relative concept thase

where the player's avatar was standing and fachgiew

approach would be needed to deal with this addettxity.

Second, players of the second game needed to bembiove
blocks in every possible way—all four cardinal difens, up
and down, and all three rotational axes. In Cros#iegRavine,
where players could only rotate blocks along a lsiraxis,
keyboard commands were sufficient to accomplisis thsk.
With the addition of two more axes, the complexitgreased
exponentially. The classic HCI problem of designinggrfaces
for manipulating 3D objects with a 2D pointing davilmouse)
and a 2D display was compounded by our desire ép kke
controls as straightforward as possible.

Third, Second Life provides limited options withspect to
gathering data from input devices. The scriptinggleage
permits objects to capture keyboard commands froly @ght
keys—for better or worse, the same ones used fataav
movement. Mouse support is restricted to recordiigks (but
not click locations). As a consequence, interfacesecond
Life must either make use of the same controls dgedther
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functions (i.e., modes) or avoid key press- and smodiick-
based interfaces altogether.

Lastly, because Second Life’'s novelty defies obsidefinition

beyond that of a “virtual world,” it wasn’t obvious us which
control scheme metaphors to leverage from usergénpial

prior experience. If Second Life was clearly a vigame, for
example, the clear approach would be to start wittandard
videogame control scheme and work from that. IfoBecLife

mostly resembled a WIMP-based software applicatioe,
would know to base our control scheme on that pgmadIf

Second Life was, at its core, a virtual reality ieowment
aiming to mimic the physical world, then our cohtscheme
might have pursued similar goals. But we found tBatond
Life didn't fit neatly into any of these categorigsut rather
combined elements from all of them. Thus, we cotldraw

exclusively from the existing research literatuetated to any
one of them.

In the face of these four major challenges to desgya simple
but powerful interface for moving blocks—dynamicatar and
camera movement, full-featured block movement, ingrvice
data capture limitations, and control scheme ctiofia—we
opted for a highly iterative design process basedregular
feedback from players. Our starting point and ahitjoal for
this phase of the project was to provide playeth &istripped-
down, simplified version of Second Life’s Build Modes the
interface for moving and rotating blocks. At a lsalsivel, we
liked how block movement and
implemented in Build Mode, but the interface prodd®mo
many unnecessary options to make it feasible fogame
targeted at novices. If we could provide a similevel of
functionality as Build Mode does with an easy-to-ugerface
that new players found usable, we would consideselves
successful.

Our initial forays into solving the problem wereivain their
optimism. It quickly became clear that the ideakiface in our
minds, some kind of variation on a direct manipolat would
not be possible due to technical constraints. Asdltonstraints
made themselves known, we as designers were foocebisit
our priorities for the second game. What features kinds of
interactions were critical if our goal was to desi game that
would facilitate relationship-building among its apérs?
Ultimately, we decided that as long as the gameasasntially
fun and not frustrating, some compromises with eespo the
controls would be acceptable. Our current design3® click-
operated remote control that indicates the sixinatdlirections
and dynamically follows the player whose turn it is

The control mechanism also differed in the Castleldgui
game. Because the goal of the game was to buildtée agith

the blocks, players still needed the flexibilityrtmve blocks in
cardinal directions; however, because we restricislles to a
single story (level) for simplicity, up and downmtmls were
not needed. Additionally, because building comptsiench as
walls and doors only provide utility when their $omnd

bottoms are oriented in a particular way, it was langer

necessary to allow players to rotate blocks alomg of the

three axes. Finally, in the third game, Buildersevaitowed to
select any block and move it at any time, as oppose
Crossing the Ravine, where each player controllegy onle

pre-determined block, or Tower of Babble, where oohe

player at a time controlled any of the blocks. Témote control
identified whose turn it was in Tower of Babble;the third

game (not turn based) this approach was not apiptepr

Our answer to these requirements was, perhaps ameunt
intuitively, to allow Builders to move castle compmmts by

rotation controls were



riding them, as one might ride a horse or autoneohlifind-

based vehicles, as it turns out, move in the sames\as castle
blocks needed to—cardinal directions, but not ud down,

and rotation along a single axis. Moreover, veBidiave the
added benefit of identifying who is controlling thgin the

third game, Builders sit on the castle componentgerate it.
An unexpected consequence of our transformatiorcastle

components into vehicles was that players foundnsedves
driving off the game platform fairly regularly. Tresolve this
issue, we constructed a “pen"—a chain-link
circumscribing the entire play area—to visually éagize the
borders of the game platform as well as physic&ibep
Builders inside it. This had the added benefit okimg the
platform look more like a construction zone.

5. DISCUSSION AND CONCLUSION
Crossing the Ravine, Tower of Babble, and Castle Buildze
developed in sequence; each was more complex teafast,
and each presented new design challenges. Howsuerg
lessons were consistent among all three.

First, although Second Life is often read as a ljigh
collaborative environment in terms of communicatigestures,
and appearance, the platform's affordances for dimgl
cooperative applications is limited. The issue dargcomes
down to the permissions structure: objects areeeithovable
by the owner or by everyone, with no options inwestn. For
different reasons, both of these options compromgésae rules.
Thus, we needed to build a permissions managenystens
from scratch.

Even with this customized system in place, certairttionality

was out of reach. For example, direct manipulabbmbjects

(drag and drop) is not supported unless objecysorelthe built-

in permissions system. While direct manipulatiorymat have
been the right answer for all of our games, it wlolidve been
nice to explore the possibility.

Secondly, Second Life provides a remarkable saaaldbox.
As we built our games, other in-world avatars wouddice the
activity and stop by to ask questions, play a rouodgive
feedback. Building in this social environment wasgédy a
boon since it broke down social barriers. We ngémeeded
to schedule meetings for feedback because our wark on
display and feedback was provided regularly andhauit
solicitation.

In addition, there were many occasions when gamtiexted an
audience during play. While these audience memtmrkl not
join the game immediately, they would often provideughtful
suggestions to those who were. Once the game aettlu

audience members would become players and vicexvers

Virtual worlds in particular afford this kind of tae/passive
turn-taking because co-presence is a fundamergalrte of the
environment.

Building “in the open” also has drawbacks. Thera isme in
many development cycles when work is not quite yefm
public consumption. When controls have not beerieptd,
one may not want folks showing up and manipulatirem out
of the blue. This is problematic when the creatifrthe game
are not in-world to shoo away would-be players frargame
under construction. We partially solved this probleby
building new games at high altitudes so they woodd be
immediately visible to newcomers, but that is apgap
solution. Providing a notion of “backstage” wherentent
creators can work with some level of privacy is artant for
future virtual worlds.
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fence

Third, developing cooperative games in Second Lige
complicated significantly by the dynamicity of taevironment.
The world is inherently social, the physics engicen be
unpredictable, server load can cause serious @taldems, and
there are regular (weekly) updates to the clierd amrver
software that introduce new issues. Each of thesevariable
that can affect everything from the responsiveriédbe game
to enforcing game rules. Taken together, they prtese
formidable challenge to developing consistently ogable,
playable games.

We managed this issue in two ways. First, we aitoethake
our games as robust as possible by finding a setafd
management techniques that keep games from géitmg bad
state. In the case that these techniques fail, gaoe has a
user-activated “reset” function that brings the garhack into a
reasonable state as a failsafe. Secondly, we wemised to
discover that players sometimes enjoy when thingsat go
quite right. In the preceding sections, we notedess
situations where games did not react as designddplayers
found the resulting “problem state” entertainingfl&sing on
this, a design principle put forth by well-knownngga designer
Will Wright (Sim City, The Sims, Spore) comes to ahirflf
you're going to fail, fail funny.” [32] Thus, whileve certainly
aim to keep our games from ending up in a stateravtieey
need to be “reset,” it's important to note that saedbox nature
of Second Life and its inherent non-determinism balp both
game designers and players find fun in unexpectedep.
Providing opportunities for players to enjoy thehtisurprising
nature of the world, even in the context of a gamth well—
defined rules, is not to be underestimated.

Lastly, we found it valuable to design games withial science
theory in mind. Starting with established sociayghlogical
principles enabled us to design games to encoulegaspects
of interaction that we wanted to promote. Our obsons to
date tell us that the games enable role formatooperation,
and communication between team members. In addibon
games elicit social behaviors from participants. @ltion of
games, especially when coupled with a high scoes wften
followed by spontaneous group celebrations sucklaing,
drinking (virtual) champagne together, or animatgisuch as
cartwheels.

The games discussed here aim to help distributetgeeflect
on their work practice and develop deeper ties witbir
teammates at a distance. The intersection of scuince
principles, user-centered design, platform constsai and
happy accidents governed their design. The nexseloé this
project is a detailed evaluation of our games wéhl-world
distributed teams, with the goal of better undewditag the
impact of virtual team building games on team caresn
business settings.
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