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Abstract
Moving Parts is a hybrid physical/digital, two-player pinball game
designed to elicit different social interactions between players.
Using a mixture of consistent and variable rules, the game
highlights interdependent and emergent relationships between
game rules, social dynamics, and player experience, illustrating
some possibilities for social malleability of digital games and
presenting some specific pathways through which rules and social
relationships affect each other. With the increasing prevalence of
digital games that foreground social interaction, it is important to
develop methods for understanding and designing such games to
more deeply and meaningfully connect to playersÕ social
experiences.
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1 Introduction
Games have historically been social activities. In Man, Play, and
Games, Caillois argues that Òeven when the player couldÉ play
alone, games quickly become a pretext for a contest or an
exhibition.Ó[1]

In contrast, many people tend to think of video games as primarily
solitary. With the computer providing playing field, game tokens,
rules, enforcement, and often narrative, extended solo play can be
dynamic and engaging in a way that is rare in non-digital play.
However, despite the viability of playing alone, digital games are
frequently quite social.[2] From the earliest two-player digital
games, such a Spacewar! and Tennis for Two; to public play in
arcades in the 1980s; to current play with family and friends on
home consoles, social interaction has been and remains a common
and important aspect of digital game play.

Social interaction in both non-digital and digital games is a
powerful force for shaping player experience, and at times it can
reshape the game itself. Conversely, game play in social contexts
can reshape those contexts in ways not immediately apparent from
the rules.

For example, in Linda HughesÕ classic study of girls playing
foursquare,[3] players developed a host of implicit and explicit
rules that transformed an individually competitive game into one
of unofficial teams based on friendship groups. The game in turn
affected the playerÕs external lives, such as when failure to meet
in-game obligations disrupted out-of-game friendships.

Hughes distinguishes between Ògame rulesÓÑthe mechanics and
rule set of a gameÑand Ògaming rulesÓÑthose rules, spoken and
unspoken, about how the game is managed and how and if game
rules are enforced. Salen and Zimmerman[6] propose a similar
framework for understanding and analyzing game rules:
operational rules, rules about the materials and actions for playing
a given instantiation of a game; constituative rules, the abstract
underlying system; and implicit rules, the often unspoken codes of
game etiquette and proper behavior. Both sets of classifications
highlight the fact that player experience is affected by more
factors than codified rule sets, and that different players may play
the same games in different ways.

At first glance, digital games seem much less susceptible to such
reshaping. How can implicit or gaming rules be applied when the
rules and their enforcement are encoded into the game itself? In
practice, many digital games are quite malleable. Players create
different experiences from the same game by taking advantage of
metagame factors that arenÕt encoded in the rules, in-game
elements that allow for player choice, and emergent properties of
the rules. Mikael Jakobsson[4] documents a console gaming
clubÕs tournament of Super Mario Smash Brothers in which
organizers developed a system for randomly assigning players,
choosing in-game characters, and eliminating losers. While the
game itself is a one-on-one fighting game that rewards speed and
skill, the tournamentÕs structure deemphasized skill and increased
spectacle, making the game more accessible to a wider range of
club members. In describing the profound influence the
tournamentÕs metagame rules and the clubÕs cultural dynamics
had on player experience, Jakobsson concluded, Òthe very nature
of a game can change without changing the core rulesÉ Even at
the most fundamental level, rules are influenced by, and affect,
the social and cultural aspects of the gaming context.Ó

In the other direction, digital games often extend their influence
beyond the screen. These influences are similar to those of non-
digital gamesÑsocial interpretations of game actions, develop-
ment of player culture, etc. In a recent talk at Columbia
University,[5] Jesper Juul pointed out that a player often commits
four hours to a single session of World of Warcraft not only out of
individual desire but because to play for less time is to be a Òbad
friend.Ó The gameÕs influence is not only on the time commit-
ment, but on the social meaning driving that commitmentÑ
which is nowhere encoded in the rules.

While a wide variety of digital games may be transformed
through creative implementation or reinterpretation of encoded
rules, some emerging forms of digital games specifically
foreground social dynamics and avenues for players to reshape the
game. Massively multiplayer games (MMOs), games with
performative physical interfaces, and transmedia/pervasive games
emphasize social interactions as essential and potentially trans-
formative aspects of game play. As these types of games become
increasingly popular, it is increasingly relevant to evaluate how
digital games and social interactions shape each other.



2 Game Description
Moving Parts is a two-player, hybrid physical/video pinball game
designed to elicit different social interactions between players.
The game consists of a single core game played in four versions,
each containing a small number of rule variations. Through
playing different versions, players develop different relationships
with each other and with the game. Part art game and part
informal experiment, Moving Parts is intended to illuminate ways
that game rules and social factors may interdependently shape
player experience.

1 Physical Design
Moving Parts consists of a wooden table with a display projected
onto the tabletop. Players face each other from opposite ends of
the table and play simultaneously, manipulating physical buttons
and plungers to control virtual flippers and plungers on the
display.

Each button is connected to a small spring pressing against a force
sensing resistor (allowing analog input to control flipper position),
and each plunger rests against a switch that is opened when the
player pulls back the plunger. These inputs are sent via an
Arduino microcontroller to the Java application that controls the
virtual pinball game.

2 Consistent Game Rules
The core game of Moving Parts is a simplified game of pinball.
The physics conform closely to the physics of standard pinball, as
do the basic game mechanics (players use buttons to control
flippers that can propel the ball up the table and keep the ball in
play). Screen elements consist of walls, bumpers and flippers;
players score points by hitting bumpers with the ball(s); and (in
most versions) when players hit all of the bumpers on the board at
least once, that level is cleared and a new configuration of
bumpers is initialized.

3 Variable Game Rules
From this base game, different versions introduce variations to
some aspects of game play, including who controls which
flippers, how many balls are in play, bumper configuration, how
the score is calculated, and win/lose conditions (see table). When
the game was first implemented, each program ran for several
days before a new version was introduced; a recent iteration
allows players to choose which variation they want to play.

4 Social Environment
The game ran for a month in a high-traffic hallway on the main
floor of New York UniversityÕs Interactive Telecommunications
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Program. The program contains approximately 200 interaction
design students, and school culture emphasizes collaborative
work. The lounge area contains game consoles and a foosball
table, so students are accustomed to playing games on the floor.

I gathered feedback from classmates and faculty by playing with
them, informally asking about their experiences watching or play-
ing with others, and collecting a small number of written surveys.

3 Design Intentions
1 Tension between Solitary and Social Play
Different aspects of the physical interface and underlying pinball
game conflictingly afford and inhibit social interaction and
communication. For example, traditional pinball involves solo or
turn-taking play, in tension with this versionÕs simultaneous two-
player play. The players face each other from a few feet away,
which allows easy verbal communication and body language, but
the digital display is projected onto the table between the players,
so that they are drawn to look down rather than at each other. The
game is non-verbal and non-narrative; game play is possible even
if players do not talk to or even look at each other. However, even
if players do not explicitly interact, they continually pass a ball
back and forth, which functions as an implicit form of ongoing
communication.

It is through these tensions between solitary and social play that
different rule sets can lead to different kinds of interactions.
Emphasizing or deemphasizing specific elements of the game can
tend to pull players together or push them apart.

2 A Note on Ball Exchange
In some games, such as the foursquare described by Hughes,[3]
passing a ball between players is rich with meaningÑto whom,
exactly where, and how hard a player hits a ball can communicate
anything from cooperative engagement to a desire not to play
together at all, from friendship to indifference to dislike.

In Moving Parts, players have few options for subtle ball control,
but skilled players can send a limited number of implicit messages
by sending the ball to different areas of the board. For example, in
a cooperative version, a player may pass the ball to the other side
of the board for shared strategic reasons or simply to let the other
player have some active play time. In a competitive version, a
player might keep the ball on his or her side of the table
(communicating a self-directed desire to achieve a higher score)
or might propel the ball down the center of the table to make the
other player lose a life (communicating a desire for shared
competitive play).

For less skilled players, poor ball control limits clear communi-
cation via game actions themselves. However, unintended ball
movement often leads to more direct communication, as players
speak to each other about the gameÑapologizing for losing a life



or causing the other player to lose a life, describing an intention
that didnÕt quite happen, etc. Thus, ball exchange can serve as a
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 sensory experience of pinball greatly affects how players
approach and understand the game. Because the ball can move
quite quickly, nearly all players focus their attention in a very
limited area immediately in front of their flippers. Thus, much of
the board is fairly irrelevant to how players perceive and interpret
the game; an event occurring toward the center or on the far side
of the board is likely to remain unseen unless attention is very
clearly and specifically called to it.

Further, pinball has a history of being confusing and sensorially
overwhelming. If a player sees an event but does not see its cause,
he or she is unlikely to spend much time pondering exactly what
happened. To a certain point, most players simply accept the
unexpected. If too much cause and effect occurs outside of the
playersÕ attention, the game becomes unintelligible.

Overall, players tend to play pinball with a certain resiliency. If
the game does not clearly indicate cause and effect and possi-
bilities for meaningful shared play, they tend to default to a solo
game of trying to keep the ball on the table as long as possible.

2 Responsive Game Design
Because playersÕ perceptions and interpretations so strongly shape
how they understand the game, it is important for the game design
to take those factors into account. The gameÕs earliest rule sets
tended to be unintelligible. For meaningful in-game communi-
cation (such as ball exchange) to occur, a player needs to notice a
relevant event, understand where it came from and how it affects
the game, and believe that his or her response will be seen and
understood by the other player. It was only through watching
people play, learning how they perceived and interpreted the

game, and iterating rule variations, that I began to develop a sense
of what game elements might afford different kinds of in-game
communication between players.

Through this process, playersÕ responses to the game affected
game designÑwhich in turn affected player experiences. This
design-mediated dialogue between players and game partially
bridged one of the gaps between non-digital and digital
gamesÑnamely, that players are free to amend any rules of non-
digital games, while the rules of digital games are set in code.

It was, however, only a partial bridge because all changes were
shaped by my own interpretations and decisions. Further, the
process was idiosyncratic to this particularly experimental game.
Because changing rules were part of the game itself, players and
user testers were conflated. (A similar process does occur in
alternate reality games, where designers may change digital game
elements on the fly in response to playersÕ actions and
speculations.)

3 In-Game Interaction and Conversation
In some of the earliest versions, a virtual wall separated each side
of the board from the other, and despite some underlying
connections between the two sides of the board, the game
effectively functioned as two independent games. The game only
felt like shared play after the wall was removed, there were clear
gaps between bumpers through which players could pass the ball
to each other, and players were able to control flippers on both
sides of the table.

The meanings of in-game interactions (such as competitive versus
cooperative) had less effect on player experience than the degree
to which players felt that they were playing together. Players
responded most positively when they had control over more of the
board and the game had more avenues for the ball to move
between themÑregardless of the consequences of ball exchange.
They exhibited the most arousal, effort, and investment in
outcome in the most meaningfully interconnected games.

Rule Set Flippers
Each player controls:

Balls Bumpers and Score Win/Lose Conditions

Collaborative 2 flippers on near side,
1 flipper on far side

1 ball on board at a time.
Shared pool of five balls.

Hitting a bumper scores points
for both players (shared score).
At higher levels, more points
per bumper.

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

Synchronized Half the motion range
of all flippers

1 ball on board at a time.
Shared pool of five balls.

Hitting a bumper scores points
for both players (shared score).
At higher levels, more points
per bumper.

Shared outcome.
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.
SurvivorÕs 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 variations in Moving 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
amount of in-game interaction; players generally talked more
when play was more shared. The content of the conversation, on
the other hand, revealed differences between cooperative and
competitive play. In cooperative variations, players tended to
strategize, instruct, and apologize, while in competitive variations
they tended to banter.

4 Game Culture
Taken as a whole, the game shaped playerÕs social interactions by
creating a tiny piece of game culture. The game provided an
additional outlet for stress relief at school and was most heavily
used late at night. A large percentage of students were aware of
the game, and over the weeks the idea of head-to-head two-player
pinball became a norm. This was brought home to me one night
when I was debugging the controls and a passing classmate said
with shock (and some pity), ÒYouÕre playing alone?Ó

5 Players, Environment, Existing Social Factors
With a few exceptions, game play occurred at one location. Most
players passed the game on their way to check out equipment for
school projects, or they approached the game for a brief break
from those projects. They played with classmates for five or ten
minutes at a time and described the experience as fun, friendly
and conversational. Although specific interactions did vary with
different versions, these players approached all versions in a
similarly light and conversational manner.

Some players (mostly those interested in game design) played
repeatedly, exploring the game as a system and taking more active
advantage of different play possibilities in different versions.
While the game did not include any explicit inter-variation
learning curve, these playersÕ approaches created an implicit
learning curve, with their interpretations of later versions shaped
by their experiences from previous versions.

Because the gameÕs environment and pool of players was largely
constant, specific effects of environment or pre-existing social
relationships on game play are not clear. I did play with and
observe a few playersÑmostly friends from non-school
contextsÑin living rooms, using a laptop to display the game and
keys for inputs. While these players had similar cognitive
experiences (tightly focused attention, a need for very clear
avenues of communication) and were not specifically exploring
the system, they tended to play for much longer periods of time at
one sitting. This does not show much in and of itself but suggests
that exploring changes in environment similarly to how this game
explored changes in rules could be a valuable future approach.

5 Conclusions
Despite limited avenues for in-game communication, simple rule
variations generated a variety of social interactions between
players. A number of factors proved particularly important for
shaping playersÕ social experiences. These included what players

saw and understood to be important and interpretable game
events; how players used in-game and extra-game actions to
communicate with each other; and the expectations and existing
social relationships with which player approached the game.
Although it is unclear which aspects of player experience were
idiosyncratic to this particular game and which might illustrate
more general principles, an open-ended iterative design process
allowed game design issues and avenues for player interaction to
reveal themselves. Using a similar approach with other games in
other environments might be used to develop a more general
framework for elucidating and understanding these connections.

I initially began thinking about this project in response to playing
performative console games and being surprised by the degree to
which players could reshape their game experiences despite the
context of encoded rules. These gamesÑalong with MMOs,
pervasive/ transmedia games, and other emerging forms of social
digital and hybrid gamesÑintroduce new possibilities for digital
game play. They move games to new social and physical
environments, allow a variety of avenues for verbal and non-
verbal communication, and have unrealized possibilities for
introducing new kinds of game mechanics. By considering social
factors and game rules as interdependent parts of an emergent
system and designing games that encourage and respond on a
fundamental level to emergent game experiences, it may be
possible to better understand social game forms and to develop
deeper, more interesting, and more meaningfully connected player
experiences.
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