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2 ABSTRACT
This supportive narrative concerns research
on the question “How do you ensure the
interaction between players in the physical
space enhances, but does not disrupt,
interaction in the digital space?” Through
using the design and development of the
KOLOM gaming installation and its
accompanying game ‘Alien BBQ’ as a case
study. It also uses two previous projects and
other projects in the field as a research
foundation. Finally, this supportive narrative
will act as a guideline to follow when
designing games which feature physical as
well as digital gameplay components.

3 INTRODUCTION
This supportive narrative will firstly give a
broad oversight of the state of the industry
right now concerning physical games. Then it
will provide in-depth information on the
design process behind the KOLOM installation
and Alien BBQ, which will serve as the case
study for this research. Finally it will answer
the research question by providing the reader
with a number of design advices.

may feel more prepared going into these
types of projects.
The project I have just completed before
writing this supportive narrative was executed
in three months by a team of three game
designers and one game artist, working from
the design for digital cultures faculty at the
Utrecht school of art and technology.
First and foremost I would like to thank my
teammates Marc de Vreede, Bram Geerlings
and Niels Jansen for their hard work,
dedication, support and the fun times we had
on the project. Furthermore I would like to
thank my supervisor Corné van Delft for his
guidance and advice. Finally I would like to
thank USAT and its teachers and staff for
giving me an excellent four years of education.

4 PREFACE
This supportive narrative was written in my
fourth year of studying game design and
development at the Utrecht School of Art and
Technology. I decided to write my supportive
narrative on this subject because I have been
involved in a number of projects which had
physical interaction components in them and
this has sparked my interest in this direction
of the field. I started wondering what it was
about these types of games that made them
stand out from non-physical games, and how a
game designer could exploit these differences
to make a stronger gameplay experience.
I have attempted to distill these differences
into useful tips, so that other game designers
Games and the physical | Joram Wolters | 2012
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5 DEFINITIONS AND TERMINOLOGY

Interactive installations

Games

Interactive installations are physical objects
which have one or more interactive
components.

“A game is a system in which
players engage in an artiﬁcial
conﬂict, deﬁned by rules, that
results in a quantiﬁable
outcome.” (Salen & Zimmerman, 2001)

Physical Game aspects
Physical game aspects are parts of a game
which have been designed to involve players
in the physical world specifically.
Pervasive games
“Pervasive games are games that have one or
more salient features that expand the
contractual magic circle of play socially,
spatially or temporally” – (Montola, 2005)
Players
Players are persons who are
interacting with a game system.

directly

Features
Features are independent interchangeable
parts of a game system.
Mechanics
“Game mechanics are methods invoked by
agents for interacting with the game world.”
(Sicart, 2008)
Social interaction
Social interaction occurs when two or more
players engage in communicative interaction,
verbal or otherwise.
Physical interaction
Physical interaction occurs when two or more
players engage each other in a physical
manner.

Games and the physical | Joram Wolters | 2012
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6 RESEARCH QUESTIONS AND
PROJECT GOALS

6.1 RESEARCH QUESTIONS
Main
research
question.
How do you ensure the interaction
between players in the physical space
enhances, but does not disrupt, interaction
in the digital space.
Sub-questions
-

-

-

-

6.1.1
-

-

6.2

How do you make sure players don’t
lose orientation when moving in an
environment which changes screen as
they move around.
How do you make rules and
mechanics which allow players to
freely move around the column.
How do you keep play relative to
players, when their relative position to
the column changes.
How do you make sure players will
move around the column during play
(using push or pull mechanics)
RESEARCH METHODS

Play testing, including
* observation
* questionnaires
* interviews
* recording (screen recording and
player behaviour recording)
Desk research (internet research)
Literature research
PROJECT GOALS

To create an interactive installation which
entices players to engage with each other in
the physical world. Exploring the link between
digital and physical gameplay. A secondary
goal is to re-visit an old concept and to make it
better.

Games and the physical | Joram Wolters | 2012
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7 GAMES EMPLOYING PHYSICAL
ASPECTS.
7.1 ORIGINS
It seems odd to comment on the origin of
games employing physical aspects, because all
games stem from physical games like chess,
backgammon or hide and seek. Therefore I
will limit this section to digital games which
employ special rules or tools to involve players
in the physical world as well as the digital. To
keep it relevant to the research I will
concentrate on games which also involve
players interacting with each other in the
physical world.
Technically, all games have a physical
component to them. Be it the mouse and
keyboard, controllers or any other input
device, they are physical extensions of the
game, and they influence the way a game is
played in a fundamental way. For instance,
someone sitting behind their PC with a mouse
and keyboard has a completely different
posture and attitude towards the game from
some-one who sits on the couch, controller in
hand. Furthermore, there are a lot of consolebased multiplayer games in which players
exhibit social and physical interaction. Even if
this interaction is just giving the person sitting
next to you a single shove when they’ve just
fragged you. To stay true to the research’s
purposes, I will also omit these games and
focus on games which have been designed to
engage players in a physical, social way as well
to provide the immersion a digital game can
offer.

7.2 WII, KINECT AND PLAYSTATION
MOVE.
When we take a look at the current industry
with this in mind, you cannot help but notice
Microsoft’s Kinect, Nintendo’s Wii and Sony’s
PlayStation Move systems. They are prime

FIGURE 1 – SALES FIGURES (DIGITAL DIGEST, 2012)

examples of the shift towards making gaming
a more physical and face-to-face social activity
once more. Nintendo spearheaded this shift
with the release of its Wii system in 2006.
Sony and Microsoft followed suit with their
new input methods in September and
November 2010 respectively. While the Wii
and PlayStation employ motion sensitive
controllers with built-in pointing devices,
Microsoft was slightly more ambitious by
forgoing the controller entirely. The Kinect is a
motion sensing input device built for the Xbox
360 and Windows PC’s. Even though it is not
an unequivocal success amongst Xbox gamers,
it has found a welcoming audience amongst
creative minds who develop programs for
Windows PC platforms. It provides a cheap,
reliable and accurate 3D tracking platform.
The Kinect platform is not the only system to
have had creative minds use and abuse it to
their own goals. Johann Sebastian Joust (Die
Gute Fabrik, 2011) is a great example of this.
In this game players carry PlayStation Move
controllers in their hands, which they have to
keep as motionless as possible. The challenge
is to jostle the controllers in other players’
hands. In the background, music by Bach
plays, the faster the music plays, the more you
get to move your controller without it going
off. All three systems have received several
awards and have enjoyed economic success,
though the PlayStation Move is the clear loser
in the race (digital digest, 2012). These
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innovations have not only helped convince
players that there is fun to be had in physical
aspects enriching games, but it has more
importantly helped convince publishers that
there’s money to be made as well. However,
the main problem with these systems is that
they are still primarily commercial gaming
platforms. Their designers have a strong
background in traditional game development
and most developers are unsure on how to
approach this new platform. This has often
resulted in less than desirable results (Topless
Robot, 2012).

installations have a short tension curve and
fail to surpass the first moment of
wonderment in its users.

7.4 PERVASIVE GAMES
Regarding games which employ physical

7.3 INTERACTIVE INSTALLATIONS
Another important sector where digital
gameplay is combined with physical play is in
the field of interactive installations. Interactive
installations are stationary systems which
allow users to interact with the system to
achieve a visual, auditory, sensory or olfactory
result, geared towards supplying the user with
a designed experience. Notable examples of
these are works such as Blockblazers
(Fourcelabs, 2006), ▲ (Studio L-F, 2012) or
The Mascot (Suphawong, 2006).
Installations like these serve not only as
independent art pieces, but also as a means to
drive technology forward. This also highlights
the main problem with interactive
installations; their creators are often so
involved in exploring new ways to use the
available technology that at times there is no
room for real gameplay. Many interactive

FIGURE 3 - KINECT (SILICONANGLE, 2011)

elements there is one large movement which
cannot be ignored. Pervasive games are
games that have one or more salient features
that expand the contractual magic circle of
play socially, spatially or temporally (Montola,
2005). Easier said, if the player doesn’t know
if, when, why and where they’re playing the
game and this is the intention of the designer,
they’re probably playing a pervasive game.
Amongst types of pervasive games we count
smart toys, augmented tabletop games,
Location aware games and augmented reality
games (Magerkurth et al., 2005). Notable
examples of pervasive games are the STARS
platform (Magerkurth, 2003), Pirates! (Björk
et al. 2001) and ARQuake (Piekarski and
Thomas, 2002). Seeing as how broad a term
‘pervasive games’ really is, the whole of
games employing physical aspects could be
said to belong in this denominator. I hesitate
to do so however, because pervasive games
strive to move away from the boundaries of
‘regular’ games. I would say that physical
interaction is just another way of enriching
conventional games, as long as both factors
are equally represented in the design process.

FIGURE 2 – ▲ (ALT30, 2012)
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The game facilitated the kind of gameplay that
allowed for the desired behavior in players.
The controls were easy to understand and it
was easy to control the game characters.
There was basic audiovisual feedback and the
game’s goals were clear.

8 PYRAMID PANIC

8.2.1.2.1 C ONNECTION PHYSICAL / DIGITAL
Players didn’t seem to have much trouble with
combining the physical gameplay with the
digital.
FIGURE 4 – PYRAMID PANIC IN ACTION (PYRAMID PANIC,
2011)

8.1 WHAT IS PYRAMID PANIC
Pyramid panic is an interactive installation
that was developed by a small group of
students in their second year of Game Design
and Development at the Utrecht School of Art
and Technology. It is the predecessor to
KOLOM. It featured four screens set up in an
outward facing square and four wireless
controllers. Players were to move around the
column to take blocks from other players their
screens and deposit them on their own
screens. Characters could throw blocks on
other players to stun them and make them
drop their blocks.
To be able to design the new installation, it is
important to take lessons from the
development of Pyramid Panic, which is why
we have written a post mortem for it.

8.2 POST MORTEM PYRAMID PANIC
8.2.1

WHAT WENT WELL

8.2.1.1 PLANNING / PRODUCTION
Production went relatively well, considering
the production capacity of the team at that
time. At the end of the 3-month production
period, the installation was there, and it
functioned on a basic level.
8.2.1.2

8.2.1.2.2 E NVIRONMENT DESIGN
The environment did not confuse players, and
at times helped players identify their location
in the digital world.

FIGURE 5 – PYRAMID PANIC LEVEL (PYRAMID PANIC, 2011)

8.2.1.3 A RT
The art, though very basic, was functional,
players did not lose their game characters
often, and they usually knew where they were
in relation to their objectives.
8.2.1.4 D EVELOPMENT
Even though the programmer lacked
experience, the game was functional and
relatively stable. Switching from screen to
screen worked well.
8.2.1.5 C ONSTRUCTION
There was a custom-built case holding the
installation. The pc was easily able to handle
the four-screen output and the four-controller
wireless input.

D ESIGN
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8.2.2

WHAT WENT WRONG.

8.2.2.1 P LANNING / PRODUCTION
The planning suffered a lot from the ‘shotgun
method’, which basically meant that all the
team members started doing a lot of things
and hoped that some of it would stick. There
wasn’t a clear division in roles based on
expertise or lack there-of. Because of this,
there was a lot of overlap in production. This
slowed down the process considerably, which
meant that asset production started too late.
A lack of pace meant that there was no time
to do thorough play testing.
8.2.2.2 D ESIGN
The main issue in the game design was that
the design focused too heavily on the digital
space. Even though a lot of the design focused
here, the gameplay lacked body. This was
partly caused by a lack of confidence in how
much information players can process. There
was no emphasis on the link between digital
and physical gameplay. There was a major
design flaw which allowed players to stand
still on a corner and get cubes from the
adjacent screen.

8.2.2.3 A RT
Because the team lacked a full-time artist, all
art was purely functional. The art that did get
produced lacked a proper pipeline.

FIGURE 6 – PP IN-GAME GRAPHICS (PYRAMID PANIC, 2011)

8.2.2.4 D EVELOPMENT
Because development was really slow, there
was no time for meaningful prototyping or
iterations on mechanics.
8.2.2.5 C ONSTRUCTION
There was no proper plan for construction, so
in the end something was just built.

8.2.2.2.1 C ONNECTION PHYSICAL - DIGITAL
There was too heavily a reliance on players
being entertained purely because they could
move around. Even though the game’s
objective was supposed to entice players to
move around the column quickly and to
engage with each other physically, this
behavior was only observed sporadically
during playtesting. The game design was
insufficient in stimulating the desired
behaviors.
8.2.2.2.2 E NVIRONMENT DESIGN
The digital space looked boring; it did not
draw players into the game.
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8.2.3

ADVICE

8.2.3.1 P RODUCTION / PLANNING
It would be prudent to make and guard a
planning from the first to the final day. To
appoint roles and responsibilities and to
formulate a pipeline as soon as possible.
8.2.3.2 D ESIGN
To focus more on an iterative design process
in collaboration with development. To make
sure design decisions have a foundation in
research. To make sure that the digital and
physical and digital worlds work together in a
meaningful way.
8.2.3.3 A RT
To have a unique, attractive visual style which
entices players to start playing; Form follows
function.
8.2.3.4 D EVELOPMENT
To have short and adaptive development
cycles.
8.2.3.5 C ONSTRUCTION
To get a full design of the case as soon as
possible. To hire people who have an
expertise in this field.
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something most of our team members have
been involved with for quite some time.

9 PROJECT

9.3 PLATFORM
Choosing a platform for our installation was
pretty straightforward. First of all we knew we
were going to develop for PC because we have
experience with hooking up four monitors and
controllers to PC’s. Furthermore, we were all
comfortable with the PC platform more than
any other platform. We chose to develop the
game in Unity because most of the team’s
members are familiar with it and it’s a free
and versatile engine.

FIGURE 7 –KOLOM PROMOTION POSTER (RAASKAL, 2012)

9.1 WHAT IS KOLOM
Kolom is a four- screen four-player
installation. It’s a square column with four
outward facing monitors and four wireless
controllers. During gameplay, players are
forced to move around the column in a
competitive setting.

9.2 WHY KOLOM

FIGURE 8 – KOLOM CASE DESIGN (RAASKAL, 2012)

The main reason for building KOLOM was
because we made a similar installation in our
second year of USAT. As an assignment, we
were tasked with creating a game which made
original use of space. We decided to interpret
this as making use of physical space. The main
reason for re-visiting the concept was because
we felt we could do better now. Mainly in
engaging players and getting them to move
around the installation. We also felt this
project offered ample opportunity for
research in the field of physical games,

We ended up using 3D graphics because of
production capability, there was only one 2D
artist who was also tasked with the concept
art and visual design, though a further two
members of the team were able to produce
3D assets and animations.
To make sure the PC was strong enough to run
our game on four high-resolution screens, we
designed a custom rig which would comply
with our demands. Unfortunately due to
resource constraints the rig was never built.
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9.4 DESIGN METHODOLOGY
The design methods and workflow are very
much based on enticing players to exhibit
desired behavior. For a social game for
instance, this is getting players to play the
game more and more, and to eventually
spend money on the game. For Kolom it was
that we wanted players to run around the
installation, interact with each other in a
physical manner (by pushing and shoving) and
to communicate with each other.
The first thing we did was define the game’s
restrictions and guidelines. This is basically a
global list of things the game should and
should not do.

9.5 DESIGN CONSTRAINTS AND

•

•

9.5.2

•

•
•
•

PRIMARY

The primary constraints and guidelines are
measuring points the game must achieve in
order for it to be successful.
•
•

•

•

•
•
•

SECONDARY

The secondary constraints and guidelines are
points which should be stimulated where
possible, as long as they do not conflict with
the primary constraints and guidelines.

GUIDELINES

9.5.1

The mechanics and design of Kolom
must be independent of the space in
which it is located.
Players must at all times be able to
quickly find and identify their in-game
characters.

The game must be designed in such a
fashion that it can only be played on
Kolom.
The game must entice players to
interact with each other physically.
The game must feature a competitive
element between players.
The players must always be made
aware where their in-game characters
are in relation to the digital
environment and the game targets.

The mechanics must force players to
move around the column.
The mechanics must entice players to
interact with each other and
communicate with each other in the
physical space.
Moving around the column should not
be detrimental to the digital
experience; the digital and physical
experience should enhance one
another.
Movement in the digital space should
always be integrated with movement
in the physical space.
The game must be entertaining for at
least 3 minutes.
The controls must be clear to players
within the first ten seconds.
Kolom must facilitate gameplay for
four players.
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9.6 GAME DESIGN
9.6.1

GAME TYPE

Finding a type for gameplay in Kolom
presented a challenge. We wanted something
which made good use of the unique set-up we
had, but we also wanted the gameplay to be
as clear as possible for players. Another big
issue here was that we wanted players to
really run around the column, so they had to
be able to move from screen to screen at a
pretty high pace.
After prototyping different ways of using the
game space, we found that using 2D gameplay
would offer the most clarity to players, whilst
simultaneously offering the most gameplay
space.
After defining the design constraints, we
prototyped a lot of concepts in short order to
get a feel for what kinds of concepts would
work for the installation. During this phase we
tested as wide a variety of concepts as we
could come up with, and measured them to
our design goals and constraints.
Eventually, we ended up with about six
potential concepts. Whilst development was
started on producing the prototypes, most of
the concepts were visualised or physically
prototyped to get a first glance at possibly
interesting
gameplay
situations
and
scenario’s.

FIGURE 9 – 3D PONG (RAASKAL, 2012)

bonuses players can have the ball or their
paddle gain certain properties after hitting the
ball. This concept was discarded because the
view in the digital space could not line up with
the view in physical space. Also, the best
strategy for a player to gain points would be
to stay in one screen, because the ball would
always come bouncing back after the other
player had touched it anyway. Thus it would
likely become a struggle in pairs between
players trying to occupy the adjacent screens,
instead of four players all engaging each
other.
9.6.1.2 BLDB
A top-down game where-in players must
compete to gather as many bubbles as they
can, and deliver it to the goal before other
players can steal their chain of bubbles.

By investigating these concepts and why they
were discarded, we can learn a valuable
lesson about which types of concepts work for
physical gameplay and which don’t.
9.6.1.1 3D PONG
A version of Pong where the ball moves over
three axes of space, each player controls a
paddle. The paddles can freely move over the
four screens. Two players’ paddles cannot
occupy the same space. Players gain points
whenever they hit the ball. By picking up

FIGURE 10 – BLDB (RAASKAL 2012)
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Players could pick up bonus items like
weapons, shields or speed boosts. This was
discarded because there was no good
relationship between risk and reward. Players
could spend minutes gathering bubbles and
then one player could swoop in and steal all of
it, near pixels away from the goal. Balancing
and further features could have saved it to
some extent, but we felt it was a good
indication that something was wrong with the
concept.
9.6.1.3

discarded because there were various issues
with it. Not the least was that that either the
gameplay area would have to be drastically
reduced, or players would not have to move
around the column as much to be able to
follow their cars.

C HECKPOINT RACER

FIGURE 13 – RACER (RAASKAL, 2012)

FIGURE 11 – CHECKPOINT RACER (RAASKAL, 2012)

A flying game where players duke it out
around a planet to be the first to reach a
series of checkpoints. It was discarded
because it would cause players to all just run
for one static objective as a group instead of
players running around in opposite directions
and being able to interact with each other
more freely
9.6.1.4 H ORDE SHOOTER
Another flying game, but this game focuses on
co-operative play. The players have to work
together to survive multiple waves of
incoming enemies. Discarded because we felt
having non-competitive gameplay would not
elicit the desired behaviour from players, such
as shoving each other aside.
9.6.1.5 R ACER
An isometric perspective, on surface
checkpoint racing game. This concept was

FIGURE 12 – HORDE SHOOTER (RAASKAL, 2012)
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9.6.1.6 B UBBLE SHOOTER
A run-of-the-mill bubble shooter game, but
with four players, each player only being able
to fire one colour.
This concept was discarded because it lacked a
certain competitive element, and we would
have to do too much of a balancing act to get
it where the pace was high enough for people
to run around, without making it unplayable.

FIGURE 14 – BUBBLE SHOOTER (RAASKAL, 2012)

9.6.1.7 KKOTH
King Kong of the hill is a king of the hill
platformer. The player at the top of the hill
gains points, whilst the other players must try
and knock him off and claim the top for
themselves. The player who reaches a predetermined amount of points first, wins.
Players can use a variety of weapons and
bonus pick-ups to try and get an edge on the
top player. The top player has a distinct
advantage in one-to-one combat, so players
must co-operate to get rid of the top player.
However, considering every player wants to
be on top, players can backstab other players
they’ve been co-operating with to make sure
they end up in the top spot. This concept was
finally discarded because the gameplay would
be too much focussed on getting from the
bottom to the top, instead of moving around
the column.
FIGURE 15, KKOTH (RAASKAL, 2012)

Games and the physical | Joram Wolters | 2012

15

You can view the full game design here:
https://docs.google.com/document/d/1o9BA7
KPkoQ0H5S4STpcgJ1cssgLfKbb3u62DcQYdMpI
/edit

9.7.2

9.7 ALIEN BBQ
The concept we finally decided to develop was
Alien BBQ.

9.7.1

WHAT IS ALIEN BBQ

Alien BBQ is a 2D Multiplayer Platforming
‘Hold-the-ball’ game. The objective for players
is to hold the ball in their possession for a
total of 120 seconds. Characters can hit other
characters with their spatulas or can pick up
ranged weapons and trap-type weapons to
stop the character with the ball. A character
which is holding the ball cannot use any
weapons, but can pick up speed or health
boosts.

WHY ALIEN BBQ

The alien BBQ concept was finally chosen not
only because it met with all the design
restrictions and guidelines, but also because it
is a familiar concept to introduce to players.
You can assume that most players have played
a platformer. This allowed us to use familiar
platformer control schemes. This ensured that
the only gameplay element we had to
introduce to players was the ‘hold-the-ball’
mechanic. The main reason for choosing the
hold-the-ball type of play was because it
ensured that there was a dynamically moving
objective in the game. Because the player with
the ball will always move away from the other
players, you make sure all players are moving
around the installation in a dynamic way.

9.7.3

ENVIRONMENT DESIGN

FIGURE 16 – ALIEN BBQ CHARACTER (RAASKAL, 2012)

FIGURE 17, ALIEN BBQ 2D LEVEL MOCK (RAASKAL,
2012)
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An important aspect of the game was to have
an environment which was easy to move
around in and did not distract from the rest of
the gameplay.
For this reason we decided to keep the
environment art pretty basic and low-key.
After playtesting several level layouts we also
chose to have a minimal amount of platforms
and decided to have the level design be the
same on each side of the screen to minimize
the complexity level of navigation. This was to
make sure that the players would not get
frustrated by the level, and they could focus
on the combat aspect of the game.

FIGURE 18 – DISCARDED EARLY LEVEL DESIGN (RAASKAL, 2012)

9.7.4

PLAYER EXPERIENCES

At the start of the game design phase we
wrote some player experiences to help define
the type of things we wanted our players to
be doing.
This player experience was written to
illustrate the part of gameplay where a player
approaches the installation and starts playing.
It is the phase right before a player truly
becomes committed to the game and he
starts deepening his skill level.
9.7.4.1 P LAYER EXPERIENCE START GAME
In the middle of an exposition room stands a
brightly colored column. It features four large
screens, four controller pedestals and brightly
illuminated the letters ‘KOLOM’. Each screen
has a different color, and a controller in that
color lies on the pedestal in front of it. The
screens feature an arrow pointing at the
controller, with a text saying ‘grab me’.

A small crowd is gathered around it; someone
curiously approaches the column and grabs a
controller. This gives you the courage to do
the same, and two other persons from the
crowd decide to join in as well. The controller
features but a few buttons, and you press the
large one in the center, which says ‘push me’.
The screen in front of you changes to show a
green alien, standing in a 2D environment. As
you push some of the buttons, the alien reacts
in different ways. You take a little time to
jump around, and you notice a UFO flying
past. You set out to follow it and your
character goes around the corner. As you
follow your character around KOLOM, you see
that the other players, and their characters,
converging on a single point. This point is
where the UFO stopped, and it is now
hovering. As you begin to wonder what’s
going to happen next, the UFO drops a cow
into the field. An announcer tells you to grab
the
cow,
and
you
go
for
it.
Unfortunately, so are the other players. One
of them takes out your character. Your alien
dissolves into a stream of particles which
travels back to the screen you started on.
Once there, you regain control of your
character. Pissed off, you start to make your
way to the screen where the other three
players are now located, with both your
character and yourself. When you’ve reached
the other players, you see that two other
characters have the character with the cow
cornered, and there is only one way out. You
block this way out with your character, and
proceed to beat the character holding the
cow. As you do this, you move your body to
block the view of the screen from the other
players. You grab the ball and your character
bolts away, while you continue to block the
screen. One of the other players pushes you
aside to discover that your character, and the
cow, is long gone.
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10 CONCLUSIONS
My final conclusions are guidelines I have
written based on my research during the
development of Kolom and Alien BBQ, my
desk research concerning other physical
games and my experience from developing
Alt30 and Pyramid Panic. They are grounded
in my personal design methodologies and as
such should be adapted to fit your own
methods.

10.1.1 DESIGN GUIDELINES
The design guidelines are a set of techniques
aimed at helping fortify the bond in the digital
game with the physical aspect during the
design phase.

10.1.2 KEEP YOUR BEHAVIORAL GOALS IN
MIND.
One of the most important things to consider
when designing a game where you want to
have players exhibit certain behaviors in the
physical world is to design clear goals of what
kind of behavior you want to see players
perform during the game. It helps you
throughout the design process to decide
which features will help stimulate this
behavior. It makes for an easy check with each
feature when playtest especially. You add the
feature, you playtest it, and if you see players
exhibit more of the desired behavior, it’s a
good feature.

10.1.3 KEEP IT SIMPLE, BUT DON’T MAKE IT
EASY

An assumption that is easy to make when
developing a game which also features
physical components is that the game has to
be overly simplified. The assumption could be
made because you’d expect players to be so
occupied by moving around and interacting in
the physical space that they have little mental
capacity left to interpret occurrences in the
digital space. We have found that this is not
necessarily the case. Even though the game

does have to be extra clear in regards to user
feedback and control schemes, keeping the
game too basic can cause players to get bored
even in a short time-frame, as we noticed
when making Pyramid Panic. What we have
found works best is a game that is accessible
to play for players of all levels, but which still
offers the availability of depth for players who
are more quickly comfortable with the type of
game you offer. An easy guideline to follow is
‘easy to learn, hard to master’. A great
example of a game like this is HAL laboratory’s
Super Smash Bros (Nintendo, 1999).
This is also evident when you look at
interactive installations or other games which
employ a physical gameplay aspect, such as
Johann Sebastian Joust or B.U.T.T.O.N. Even
though both games are easy to learn because
of their easy controls and limited feature set,
they have a second layer of tactics and
complexity which will be evident only to
players who have been playing for a little
while longer than others.

10.1.4 MAKE THE CONTROLS CLEAR FROM THE
GET- GO

FIGURE 19, ALIEN BBQ CONTROL SCHEME (RAASKAL 2012)

Especially when designing something which is
fast-paced and which is for short play sessions,
you want players to understand the controls
within the first couple of seconds of engaging
with the game. Installations like alt30, which
are more about exploring, are an exception to
this because players have the time to figure
things out on their own, but with competitive
games like Pyramid Panic or Alien BBQ,
players get really frustrated if they don’t
understand the controls right away. A good

Games and the physical | Joram Wolters | 2012

18

way to have players understand a control
scheme from the get-go is to use familiar
input methods like common controllers or
keyboards and then map the controls on them
in a way which has already been established.
For instance when making a platformer, if you
adhere to familiar platformer control schemes
(d-pad for left-right movement, A to jump, B
to attack) you’ll see players pick up the
controls almost instantly. During the
development of Alien BBQ we were trying out
different methods of combining the melee
and ranged attacks. We initially wanted
players to use a different button for ranged
attacks, but we noticed that players got
confused by this. We then decided to map it
on the same button as the melee attack, and
we instantly noticed players being more
comfortable with the controls.

10.1.5 KEEP THE CONTROLS FROM THE
PLAYER’ S PERSPECTIVE .
A possible problem when designing games
where players are moving around is that
games generally assume that a player is in
front of the screen. So when controls are
designed, pressing Up for instance will make a
character move along the Z axis in space
(‘away’ from the player). The problem with
games where players are not always directly
facing the screen, or where there might be
multiple screens, or screens located on the
floor or ceiling. In these cases it helps to either
simplify the gameplay so that motion is
restricted to two axes (like Alien BBQ, where
player only move on X and Y). Or to make sure
that player are tracked so that the controls
can change as they move around. The last
solution does however present a technical
problem with the accuracy of tracking, and the
moments where the switch should occur.

10.1.6 USE THE RELATIONSHIP IN PLAYERS
BETWEEN IN- GAME ACTIONS AND THEIR
BEHAVIOR IN PHYSICAL SPACE

During the initial design phase and its
accompanying playtesting, we established that
there is a link between player behaviour ingame and player behaviour in the physical
space. For instance, a game where-in player’s
characters fight with each other inspires
players to get more physical with other
players in the physical space as well. Sean
Baron refers to this as ‘cognitive flow’ (Sean
Baron, 2012). It is basically the state of
immersion where players are in if they start
moving with the game, like players leaning
over to make their car go around the corner in
a racing game, or trying to peer around a
corner in a shooter by tilting their heads to the
side. In Alien BBQ we strived to use this
principle by having the characters move
around at a high pace and by having them
interact with each other in a highly physical
manner. Aiming for a state of cognitive flow in
players, whilst having in-game characters
exhibit the behaviours you want players to
mimic will help fortify the perceived link
between physical and digital gameplay.

10.1.7 STIMULATE PLAYER TO PLAYER
COMMUNICATION

To have a successful multiplayer physical
experience, you want players to engage with
each other on a meaningful level. The easiest
way to get more people more deeply involved
with the game is to make sure players can
form their own opinion or theory about
certain game mechanics. This is something we
noticed during the development of alt30.
Because we offered no explanation, no
instructions, players who joined the game
were able to come up with their own theory
on how the system worked, how it interacted
with them. We saw players who thought we
tracked their movement by pressure panels,
so they were stomping the floor, or people
who thought it was about gathering people
around you, so they bunched up in groups. We
hovered around the players and heard them
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discuss how the system worked and what you
could do with it. During the development of
Alien BBQ we made sure that the game is
balanced in such a fashion that it is nearly
impossible for a single player to take the ball
from another player. By doing this we forced
players to communicate with each other to
coordinate an assault on the player who has
the ball.

10.1.8 DON’T GET FEATURE HEAVY
By the very nature of these types of games,
play sessions usually don’t get very long. This
is because most of these types of games are
either done in a public space (like alt30 or JH
Joust) or have a distinctly casual nature (like
B.U.T.T.O.N). This means players don’t have
hours of time to explore all the features and
become familiar with them; games of this
nature need to be entertaining and
understandable from the first second and
need to keep the tension up for a relatively
short period of time.

10.2 AUDIOVISUAL GUIDELINES
The audiovisual guidelines are aimed at
helping your game become attractive to
players without losing clarity.

10.2.1 FOCUS ON PROVIDING FEEDBACK
When developing sounds or esthetics for
these types of games, focus on functional art
that, even though it should still be attractive,
focuses primarily on providing clear feedback.
Assuming that players are moving around and
focusing on other things than the digital
aspects of your game, they need to be able to
receive and interpret the necessary feedback
from your game at a glance. Either
minimalistic 2D graphics or low-poly 3D
graphics with bright colors and an emphasis
on elements which deliver feedback such as
context text boxes or symbols greatly increase
communication to players. Using stereotypical
symbols and colors will help ensure players

are instantly brought up to date on what is
happening, even if they only see it in a blur or
from their peripheral vision.

10.2.2 HAVE MUSIC PLAYING
A problem designers of physical games have
to deal with is getting players to cross the
threshold of being the passive observer to
being an active participant. And even when
players start engaging with the system, there
is often a sense of shy-ness and apprehension
in their motions and actions. We discovered
during development of KOLOM that having
music playing –any type of music- helped
people loosen up and start communicating
more. Nobody wants to break the awkward
silence, but if the room is already full of
sound, players’ apprehension to vocalize
becomes lessened.

10.3 PHYSICAL SPACE GUIDELINES
The physical space guidelines concern the
dressing up of the installation, machine or
space your game takes place in.

10.3.1 MAKE YOUR INSTALLATION
ATTRACTIVE .
Apart from making your game easy to
understand once players have started playing,
a physical installation has to entice players to
approach it, and start playing. Something
which did this very well was Alt-30 (Studio L-F,
2012).

FIGURE 20 - ▲ RUNNING (STUDIO L-F, 2012)
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By having a completely darkened space
featuring only one light point, users became
naturally interested and curious. Because
there were no restrictions to the amount of
players, and because users could freely join or
leave the game at any time, there were no
perceived boundaries against joining. In the
first place it is important to have players
notice your installation, so make sure it
features bright, moving visuals and if
available, sounds. There are many cases when
your installation does have a restricted
number of players, or when there is a
requirement to being able to play, like having
to take a controller or occupy a control space.
In these cases it might be necessary for your
installation to explicitly encourage players to
engage with it. This can be done by having the
visuals explicitly state that players need to
join, like the ‘insert coin’ prompts of old
arcade cabinets. Making sure every part of the
physical aspect of your installation looks
inviting is equally important. If you use
controllers, have them lie clearly visible on
pedestals, possibly with a sign saying ‘grab
me’.

It is highly recommended to measure the
exact space you will need, during your playtest
phase. We noticed during the development of
KOLOM that instead of the 1,5m
circumference we thought we were going to
need, in actuality players went as far as three
or even four meters from the case if they were
pushing each other. This meant that instead of
needing 13,32m2 of space to successfully
display the game somewhere we were going
to need a whopping 40,32m2.

10.3.2 MAKE YOUR INSTALLATION VANDALPROOF

Games of a physical nature can get a bit rough
at times, so it is important to make your game
as vandal-proof as it can get. Good ways to
ensure your games are vandal proof is to
make sure it has as few components as you
can get away with without detracting from the
experience. If your game has a screen or an
input method which requires players to
interact with the installation directly, it might
be a good idea to build a custom enclosure,
like the excellent Winnitron®1000 (Bit
collective, 2011).

FIGURE 21, WINNITRON 1000 (BIT COLLECTIVE, 2011)

10.3.3 KNOW THE BOUNDARIES OF THE
PHYSICAL GAME SPACE
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11 FURTHER READING
http://www.skynet.ie/~ogami/notes/year%20
4/writing/Touch_space_Cheok.pdf
An interesting insight in the design and
development of ‘Touch Space’ a mixed reality
game.
http://www.gnomestew.com/gmingadvice/the-physical-space-of-the-game-part-1understanding-what-the-space-means
Even though it was originally written as a
guideline for Game Masters for Dungeon and
Dragons, it offers some unique insights in how
players
perceive
physical
space.
http://www.gamestudies.org/0302/taylor/
An insightful piece into player perception of
game characters and agency.
http://www.gamestudies.org/0301/manninen
/
An interesting way of looking at player-toplayer communicative actions.
http://www.crg.cs.nott.ac.uk/~sdb/research/d
ownloadable%20papers/pervasive-gamingoveriew.pdf
A somewhat outdated but no less useful
oversight of pervasive games.
http://vislab.cs.vt.edu/~quek/Classes/Aware%
2BEmbodiedInteraction/PAPERS/MagCMNl05.
pdf
Another somewhat outdated state of affairs
regarding embodied interaction.
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