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Abstract

Moving Parts is ahybrid physical/digital two-playerpinball game
designedto elicit different social interactionsbetweenplayers.
Using a mixture of consistentand variable rules, the game
highlights interdependentind emergentrelationshipsbetween
gamerules, social dynamics,and player experiencejllustrating
some possibilitiesfor social malleability of digital gamesand
presentingsomespecific pathwayshroughwhich rulesandsocial
relationshipsaffect eachother. With the increasingprevalenceof
digital gamesthat foregroundsocialinteraction,it is importantto
developmethodsfor understandingnd designingsuchgamesto
more deeply and meaningfully connectto playersOsocial
experiences.
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1 Introduction
Gameshavehistorically beensocial activities.In Man, Play, and
Games, Caillois arguesthat Oeverwhenthe playercouldE play
alone, gamesquickly becomea pretext for a contestor an
exhibition.O[1]

In contrastmanypeopletendto think of video gamesasprimarily
solitary. With the computerproviding playing field, gametokens,
rules,enforcementandoften narrative ,extendedsolo play canbe
dynamicand engagingin a way thatis rarein non-digital play.
However,despitethe viability of playing alone,digital gamesare
frequently quite social.[2] From the earliesttwo-player digital
gamessucha Spacewar! and Tennis for Two; to public play in
arcadesn the 1980s;to currentplay with family andfriendson
homeconsolessocialinteractionhasbeenandremainsa common
and important aspect of digital game play.

Social interactionin both non-digital and digital gamesis a
powerful force for shapingplayerexperienceandat timesit can
reshapehe gameitself. Converselygameplay in socialcontexts
canreshapéahosecontextsin waysnotimmediatelyapparenfrom
the rules.

For example,in Linda Hughes(lassicstudy of girls playing
foursquare,[3]playersdevelopeda host of implicit and explicit
rulesthat transformedan individually competitivegameinto one
of unofficial teamsbasedon friendshipgroups.The gamein turn
affectedthe playerOsxternallives, suchaswhenfailure to meet
in-game obligations disrupted out-of-game friendships.

HughesdistinguishesbetweenOgameulesONthemechanicsand

rule setof a gameNandOgamingulesONthoseules, spokenand

unspokenabouthow the gameis managedandhow andif game
rules are enforced.Salenand Zimmerman[6]proposea similar

framework for understandingand analyzing game rules:

operationakules,rulesaboutthe materialsandactionsfor playing

a given instantiationof a game;constituativerules, the abstract
underlyingsystem;andimplicit rules,the oftenunspokercodesof

gameetiquetteand properbehavior.Both setsof classifications
highlight the fact that player experienceis affectedby more
factorsthancodified rule sets,andthatdifferent playersmay play

the same games in different ways.

At first glance,digital gamesseemmuchlesssusceptiblgo such
reshapingHow canimplicit or gamingrulesbe appliedwhenthe
rulesandtheir enforcementare encodednto the gameitself? In
practice,many digital gamesare quite malleable.Playerscreate
different experiencesrom the samegameby taking advantageof
metagamefactors that arenOencodedin the rules, in-game
elementghatallow for playerchoice,and emergenpropertiesof
the rules. Mikael Jakobsson[4]Jdocumentsa consolegaming
clubOstournamentof Super Mario Smash Brothers in which
organizersdevelopeda systemfor randomly assigningplayers,
choosingin-gamecharactersand eliminating losers.While the
gameitself is a one-on-ondighting gamethat rewardsspeedand
skill, the tournamentGstructuredeemphasizedkill andincreased
spectaclemaking the gamemore accessiblego a wider rangeof
club members.In describing the profound influence the
tournamentOmetagameules and the clubOsultural dynamics
hadon playerexperienceJakobssorroncluded Othevery nature
of a gamecan changewithout changingthe corerulesE Evenat
the most fundamentalevel, rules are influencedby, and affect,
the social and cultural aspects of the gaming context.O

In the otherdirection, digital gamesoften extendtheir influence
beyondthe screen.Theseinfluencesare similar to thoseof non-

digital gamesNsocialinterpretationsof gameactions,develop-
ment of player culture, etc. In a recenttalk at Columbia
University,[5] Jesperduul pointedout that a playeroften commits
four hoursto a singlesessiorof World of Warcraft not only out of

individual desirebut becauséo play for lesstime is to be a Obad
friend.OThe gameOamfluenceis not only on the time commit-

ment, but on the social meaningdriving that commitmentN

which is nowhere encoded in the rules.

While a wide variety of digital gamesmay be transformed
through creativeimplementationor reinterpretationof encoded
rules, some emerging forms of digital games specifically
foregroundsocialdynamicsandavenuedor playersto reshapehe
game. Massively multiplayer games (MMOs), games with

performativephysicalinterfaces andtransmedia/pervasivgames
emphasizesocial interactionsas essentialand potentially trans-
formative aspectof gameplay. As thesetypesof gamesbecome
increasinglypopular,it is increasinglyrelevantto evaluatehow
digital games and social interactions shape each other.



2 Game Description

Moving Parts is a two-player,hybrid physical/videopinball game
designedto elicit different social interactionsbetweenplayers.
The gameconsistsof a single core gameplayedin four versions,
each containing a small number of rule variations. Through
playing different versions,playersdevelopdifferent relationships
with each other and with the game. Part art game and part
informal experimentMoving Parts is intendedto illuminate ways
that gamerules and social factors may interdependentlyshape
player experience.

1 Physical Design

Moving Parts consistsof a woodentablewith a display projected
onto the tabletop.Playersface eachotherfrom oppositeendsof
the table and play simultaneouslymanipulatingphysicalbuttons
and plungersto control virtual flippers and plungerson the
display.

Eachbuttonis connectedo a small springpressingagainsta force
sensingresistor(allowing analoginput to controlflipper position),
and eachplungerrestsagainsta switch thatis openedwhenthe
player pulls back the plunger. Theseinputs are sentvia an
Arduino microcontrollerto the Javaapplicationthat controlsthe
virtual pinball game.

2 Consistent Game Rules

The coregameof Moving Parts is a simplified gameof pinball.
The physicsconformcloselyto the physicsof standardpinball, as
do the basic game mechanics(players use buttonsto control
flippers that can propelthe ball up the table andkeepthe ball in
play). Screenelementsconsistof walls, bumpersand flippers;
playersscorepoints by hitting bumperswith the ball(s); and (in
mostversions)whenplayershit all of the bumperson the boardat
least once, that level is clearedand a new configuration of
bumpers is initialized.

3 Variable Game Rules

From this basegame,different versionsintroducevariationsto
some aspectsof game play, including who controls which
flippers, how many balls arein play, bumperconfiguration,how
the scoreis calculated andwin/lose conditions(seetable). When
the gamewas first implemented,eachprogramran for several
days before a new version was introduced;a recentiteration
allows players to choose which variation they want to play.

4 Social Environment
The gameran for a monthin a high-traffic hallway on the main
floor of New York UniversityOsnteractiveTelecommunications
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Program.The programcontainsapproximately200 interaction
design students,and school culture emphasizesollaborative
work. The lounge areacontainsgame consolesand a foosball
table, so students are accustomed to playing games on the floor.

| gatheredeedbackfrom classmatesnd faculty by playing with
them,informally askingabouttheir experiencesvatchingor play-
ing with others, and collecting a small number of written surveys.

3 Design Intentions

1 Tension between Solitary and Social Play

Different aspectf the physicalinterfaceand underlyingpinball
game conflictingly afford and inhibit social interaction and
communicationFor example traditional pinball involves solo or
turn-takingplay, in tensionwith this versionOsimultaneougwo-
playerplay. The playersface eachotherfrom a few feet away,
which allows easyverbalcommunicatiorand body language put
the digital displayis projectedonto the table betweerthe players,
sothattheyaredrawnto look downratherthanat eachother.The
gameis non-verbalandnon-narrativegameplay is possibleeven
if playersdo nottalk to or evenlook at eachother.However,even
if playersdo not explicitly interact,they continually passa ball
back and forth, which functionsas an implicit form of ongoing
communication.

It is throughthesetensionsbetweensolitary and social play that
different rule setscan lead to different kinds of interactions.
Emphasizingor deemphasizingpecificelementof the gamecan
tend to pull players together or push them apart.

2 A Note on Ball Exchange

In somegames,suchasthe foursquaredescribedby Hugheg[3]

passinga ball betweenplayersis rich with meaningNto whom,
exactlywhere,andhow harda playerhits a ball cancommunicate
anything from cooperativeengagemento a desirenot to play

together at all, from friendship to indifference to dislike.

In Moving Parts, playershavefew optionsfor subtleball control,
but skilled playerscansenda limited numberof implicit messages
by sendingthe ball to differentareasof the board.For examplejn
a cooperativeversion,a playermay passthe ball to the otherside
of the boardfor sharedstrategicreasonsr simply to let the other
player have someactive play time. In a competitiveversion,a
player might keep the ball on his or her side of the table
(communicatinga self-directeddesireto achievea higherscore)
or might propelthe ball downthe centerof the tableto makethe
other player lose a life (communicatinga desire for shared
competitive play).

For lessskilled players,poor ball control limits clear communi-
cation via gameactionsthemselvesHowever, unintendedball
movementoften leadsto more direct communicationas players
speakto eachother about the gameNapologizingfor losing a life



or causingthe other playerto lose a life, describingan intention
that didnOguite happenetc. Thus, ball exchangecanserveasa
form of communication for players at any skill level.

4 How the Players Shaped the Game,

How the Game Shaped the Players

1 Attention and Expectation

The sensoryexperienceof pinball greatly affects how players
approachand understandhe game.Becausethe ball can move
quite quickly, nearly all playersfocus their attentionin a very
limited areaimmediatelyin front of their flippers. Thus, much of
the boardis fairly irrelevantto how playersperceiveandinterpret
the game;an eventoccurringtowardthe centeror on the far side
of the boardis likely to remainunseenunlessattentionis very
clearly and specifically called to it.

Further, pinball hasa history of being confusingand sensorially
overwhelminglIf a playerseesaneventbut doesnot seeits cause,
he or sheis unlikely to spendmuchtime ponderingexactly what
happened.To a certain point, most playerssimply acceptthe
unexpectedIf too much causeand effect occursoutsideof the
playersO attention, the game becomes unintelligible.

Overall, playerstendto play pinball with a certainresiliency.If
the gamedoesnot clearly indicate causeand effect and possi-
bilities for meaningfulsharedplay, they tendto defaultto a solo

game of trying to keep the ball on the table as long as possible.

2 Responsive Game Design

Becauselayers(erceptionsindinterpretationso strongly shape
how they understandhe game,it is importantfor the gamedesign
to take thosefactorsinto account.The gameOsarliestrule sets
tendedto be unintelligible. For meaningfulin-game communi-
cation(suchasball exchange}o occur,a playerneedsto noticea
relevantevent,understandvhereit camefrom and how it affects
the game,and believethat his or her responsewill be seenand
understoodby the other player. It was only through watching
peopleplay, learning how they perceivedand interpretedthe

game,anditeratingrule variations,that| beganto developa sense
of what gameelementsmight afford different kinds of in-game
communication between players.

Through this process playersGesponsego the game affected
gamedesignNwhich in turn affectedplayer experiencesThis
design-mediatediialogue betweenplayers and game partially
bridged one of the gaps between non-digital and digital
gamesNnamelyhat playersare free to amendany rules of non-
digital games, while the rules of digital games are set in code.

It was, however,only a partial bridge becauseall changeswere
shapedby my own interpretationsand decisions.Further, the
processwasidiosyncraticto this particularly experimentagame.
Becausechangingruleswere part of the gameitself, playersand
user testerswere conflated. (A similar processdoesoccur in
alternatereality gameswheredesignersnmay changedigital game
elementson the fly in responseto playersOactions and
speculations.)

3 In-Game Interaction and Conversation

In someof the earliestversions,a virtual wall separate@achside
of the board from the other, and despite some underlying
connectionsbetweenthe two sides of the board, the game
effectively functionedastwo independenggames.The gameonly
felt like sharedplay after the wall wasremoved therewere clear
gapsbetweenbumpersthroughwhich playerscould passthe ball
to eachother, and playerswere able to control flippers on both
sides of the table.

The meaningsf in-gameinteractions(suchascompetitiveversus
cooperativehad lesseffect on playerexperiencehanthe degree
to which playersfelt that they were playing together.Players
respondeadnostpositively whenthey hadcontrol over moreof the

board and the game had more avenuesfor the ball to move
betweenthemNregardlessf the consequencesf ball exchange.
They exhibited the most arousal, effort, and investmentin

outcome in the most meaningfully interconnected games.

of all flippers

Shared pool of five balls.

Rule Set Flippers Balls Bumpers and Score Win/Lose Conditions
Each player controls:
Collaborative | 2 flippers on near side| 1 ball on board at a time.| Hitting a bumper scores pointg Shared outcome.
1 flipper on far side Shared pool of five balls.| for both players (shared score] Win: Clear 4 levels.
At higher levels, more points | Lose: Lose all balls.
per bumper.
Synchronized | Half the motion range | 1 ball on board at a time.| Hitting a bumper scores point§ Shared outcome.

for both players (shared score
At higher levels, more points
per bumper.

Win: Clear 4 levels.
Lose: Lose all balls.

Competitive

2 flippers on near side
1 flipper on far side

1 ball on board at a time.
Each player has three
balls.

Hitting a bumper on the near
side scores points for that
player (separate scores). At
higher levels, more points per
bumper.

Game ends when one
player loses all balls.
SurvivorOs score is
doubled. Winner is the
player with highest
score.

Multiball

2 flippers on near side

Up to 5 balls on board at
a time. Loss of a ball
sends two balls to the
other side of the table.

Hitting a bumper on the near
side scores points for that
player (separate scores).

Winner is first player to
reach a set point total.

Table: Some of the rule variationsMvving Parts. Changes in flipper control, ball movement, and bumper location
tended to be the most visible, while scoring and win/lose conditions provided background structure to the games



The amount of conversation between players correlated with the saw and understoodto be important and interpretablegame

amountof in-game interaction; players generally talked more
when play was more shared.The contentof the conversationpn
the other hand, revealeddifferencesbetweencooperativeand
competitive play. In cooperativevariations, playerstendedto
strategizejnstruct,andapologize while in competitivevariations
they tended to banter.

4 Game Culture

Takenasa whole, the gameshapedlayerOsocialinteractionsby
creatinga tiny piece of gameculture. The game provided an
additionaloutlet for stressrelief at schooland was mostheavily
usedlate at night. A large percentagef studentswere awareof
the game,andoverthe weeksthe ideaof head-to-headwo-player
pinball becamea norm. This was broughthometo me one night
when| wasdebuggingthe controlsand a passingclassmatesaid
with shock (and some pity), OYouOre playinge?O

5 Players, Environment, Existing Social Factors

With a few exceptionsgameplay occurredat onelocation. Most
playerspassedhe gameon their way to checkout equipmentfor
school projects,or they approachedhe gamefor a brief break
from thoseprojects.They playedwith classmategor five or ten
minutesat a time and describedthe experienceas fun, friendly
and conversationalAlthough specificinteractionsdid vary with
different versions,theseplayers approachedall versionsin a
similarly light and conversational manner.

Someplayers(mostly thoseinterestedin gamedesign) played
repeatedlyexploringthe gameasa systemandtaking moreactive
advantageof different play possibilitiesin different versions.
While the game did not include any explicit inter-variation
learning curve, these playersCapproachesreatedan implicit

learningcurve, with their interpretationof later versionsshaped
by their experiences from previous versions.

Becausehe gameOsnvironmentand pool of playerswaslargely
constant,specific effects of environmentor pre-existingsocial
relationshipson gameplay are not clear. | did play with and
observe a few playersNmostly friends from non-school
contextsNin living rooms,usinga laptopto displaythe gameand
keys for inputs. While these players had similar cognitive
experienced(tightly focusedattention, a needfor very clear
avenuesf communication)and were not specifically exploring
the system theytendedto play for muchlongerperiodsof time at
onesitting. This doesnot showmuchin andof itself but suggests
thatexploringchangesn environmentimilarly to how this game

explored changes in rules could be a valuable future approach.

5 Conclusions

Despitelimited avenuedor in-gamecommunicationsimplerule
variations generateda variety of social interactionsbetween
players.A numberof factors proved particularly importantfor
shapingplayers@ocial experiencesTheseincludedwhat players

events;how players usedin-game and extra-gameactions to
communicatewith eachother; andthe expectationsaand existing
social relationshipswith which player approachedhe game.
Although it is unclearwhich aspectsof player experiencewere
idiosyncraticto this particulargameand which might illustrate
more generalprinciples,an open-endedterative designprocess
allowed gamedesignissuesand avenuedor playerinteractionto
revealthemselvesUsing a similar approachwith othergamesin
other environmentsmight be usedto developa more general
framework for elucidating and understanding these connections.

| initially beganthinking aboutthis projectin responsédo playing

performativeconsolegamesandbeing surprisedby the degreeto

which playerscould reshapeheir gameexperienceslespitethe
context of encodedrules. These gamesNalongwith MMOs,

pervasivetransmediggamesand otheremergingforms of social
digital and hybrid gamesNintroducenew possibilitiesfor digital

game play. They move gamesto new social and physical
environmentsallow a variety of avenuesfor verbal and non-
verbal communication,and have unrealized possibilities for

introducingnew kinds of gamemechanicsBy consideringsocial
factors and gamerules as interdependenparts of an emergent
systemand designinggamesthat encourageand respondon a

fundamentallevel to emergentgame experiencesjt may be

possibleto betterunderstandsocial gameforms andto develop
deepermoreinteresting,and more meaningfullyconnectedlayer
experiences.
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