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Introduction

In this thesis we propose a Framework for Collaborative Game Design facilitated by a digital
environment that enables a designer to design a game while it is being played by a player. The
instantaneous designer creation and simultaneous player interaction with the created content
creates a new space for exploration. To show how this framework could be implemented, we
have created a digital design tool, which we will discuss and evaluate with experts from the

game development industry.

The motivation for this project originated as an attempt to instrumentalize procedural
content generation(PCG)E], in a game design context. The purpose was to examine how such
procedures could aid the designer in the design process. We imagined a mixed-initiative
approach (Kerssemakers et al 2012; Smith et al.| 2010)), where the designer would be able
to generate levels or other game content which would instantly be testable by a human

player.

What we discovered during our initial research was that there was no existing game design
platform that could support this kind of real-time testing. This led us to the conclusion that
in order to leverage the computational creativity potential of PCG, as a valuable game design
attribute, we would have to develop a tool that could support a real-time design situation,
where both the designers and player, would be present, within a digital environment. This
thesis is an attempt to frame the design principles of such a tool, by connecting design
literature to the practices and processes of game design. The framework we propose does
not yet include computational intelligence, but the reason we mention PCG here in the
introduction is because it connects to how we imagine a real-time collaborative game design

tool to be further developed.

In the first chapter we will frame the grounding theory of design and in particular game

design. Furthermore we will look into existing research that shares similarities with our own.

In the second chapter we will present the framework in detail. This chapter will first
provide an overview of the framework, followed by a discussion on how it is positioned in

relation to game design theories and practices.

'The process of generating game content, using algorithms and procedures
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In the third chapter we will present our tool Kre8, an implementation of the framework.
We will discuss how the different features of the tool relates to the framework, and reflect

on our design choices.

The tool was evaluated by four industry experts at the danish game company 1O Interac-
tiveEL and the process and result of this will be the focus at the end of chapter three. Lastly

we will conclude our research and point towards further inquiry in chapter four and five.

Zhttp://www.ioi.dk
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1 Existing Game Design Practices

1.1 Design

In this chapter we will first introduce the concept of the design situation, as it is being
used throughout this thesis, to make it clear how we see design as a process. After framing
design we will outline the design philosophies, on which our framework has been evolved. The
purpose is to frame our definition of design, and connect how these philosophies are leveraged

in game design practices, and how they influence the problem space of game design.

1.1.1 The Design Situation

Before we can move towards a description of the design philosophies we would like to describe
a more general view of what constitutes design. The view on design we present here, has
been influential on how we have developed our framework and will be useful to the discussion

on what kind of design processes our framework supports.

Lawson draws a picture of the design task, as trying to find a design fir to a multi-
dimensional design problem, defined by internal and external constraints, generated by the
different stakeholders, and the context of the design situation (Lawson, 2006). By multi-
dimensional Lawson means that most design problems can be divided into a series of sub-
problems. What makes a design task difficult is that these are connected in a net of interde-
pendencies and that an ideal solution for one sub-problem, might induce negative influence
on another. This makes fixzing a design problem a very complex task. To circumvent the
complexity, and move towards an integrated-solution, the designer needs to work on the

sub-problems in parallel (Lawson, 2006]).

Shon has described the design process as a conversation between designer and the design
situation (Schon, 1983)). According to Shon the designer moves towards a design solution
through reflection in action and reflection on action. By experimenting with a temporary
solution the designer creates a new situation in which he can extract new knowledge of the
design situation. This new knowledge, will provide a basis for new experimentation, which
again will lead to new knowledge, thus the design process can be seen as a loop between
acting on the design, and observing and thinking on the result of this action, which again
will lead to a new action on the design. Shon calls this kind of interaction with the design

situation, a conversation, between the designer and the design material.



This is backed up by Lowgren and Stolterman who notes that the design process is com-
parable to a conversation in that “the designer asks question to the situation - through
actions..”, and then “.listens for replies..”, that again will influence the designers further

actions (Lowgren and Stolterman) 2007).

In Lowgren and Stoltermans model of the design situation they work with three abstraction

layers of the design. These are Vision, Specification and Operative Image.

The Vision is to be understood as the first idea, of a possible solution, the designer gets
when presented with the design proposal. It can be seen as a “first organizing principle”,

internal to the designers mind.

For Lowgren and Stolterman the early stages of the design task is a process of moving from
Vision to Specification (Lowgren and Stolterman) 2007). The Vision is an abstract internal
image of the design, that has a very elusive nature, and it is the process of concretizing this
abstract vision, making it explicit, external and specified in a Specification that is the focus

of the early stages of the design process.

What is interesting in their model is how the designer moves from Vision to Specification.
According to Stolterman and Lowgren the designer creates a temporary image of the design
called the operative image, which will gradually be transformed into a specification of the
final design. By working with the operative image the designer generates new knowledge of
the design situation, that can introduce dilemmas between the situation at hand and the
original vision. i. e. the designer might need to change the vision if he discovers that the
practical constraints of the situation makes it impossible to follow the vision. Because of
this the operative image functions as a bridge between “the abstract and the elusive vision

to the concrete and complex situation.” (Lowgren and Stolterman, 2007, p. 19).

For Lowgren and Stolterman the three abstraction layers of the design process, the Vision,
Operative Image and Specification is therefore a “fully dynamic dialectical process” (Lowgren
and Stoltermanl, 2007, p. 17), where the designer needs to negotiate compromises between
the different layers. They argue that what drives a design forward is “the designers ability
to refine the operative image” To produce an operative image, the designer can use different

design tools, amongst those are sketching and prototyping, which we will return to shortly.



To summarize this section on the concept of design we see that design is the process
of trying to find a solution to a complex interdependent multidimensional problem, which
require the designer to work simultaneously on multiple aspects of the design problem. To
drive the design process forward the designer manipulates a temporary image of a solution, an
Operative Image. By doing this the designer acquires new knowledge of the design situation
which can change how the designer understands the design problem. The design process can

be seen as a conversation, where the designer takes an action, and then listens for the result.

Having this view upon design as the process, of moving towards a possible solution, by
acting on the design situation through an operative image, we can understand the reasons
for the practices that we find in game design. But before we get to game design, we would

like to visit some general design philosophies influential to our view on design.

1.1.2 User Centered Design

Norman advocates for a “user centered design” (UCD) philosophy, based on “the needs and
interest of the users” (Norman|, 2002, p. 188), who ultimately should be able to use and
understand the designed artifacts. By neglecting the actual use situation of the design
and the psychology of the target users, designers run the risk of designing products, that

ultimately cannot be understood and used by the intended users.

Unlike methodologies like feature driven development, UCD effectively adds the users to
the problem space of design. This implies that the designer will need to acquire knowledge
about the user, in order to make informed choices about the design. The design space is not
only constrained by what is possible from a technological or practical perspective but also

on the users themselves, including their preferences.

For designers, the shift from focus on technology to a focus on users has resulted in a
flourish of design and research methodologies on how to empathically understand a given
target group, and how to ensure that a designed artifact meets the intended user experience
goals. Many of these position the user as a research subject, i.e. the Think Aloud method,
where a user is asked to verbally express thoughts while interacting with a design (Norgaard),
2006, [Hoonhout}, 2008). Other methodologies, like Participatory Design, which we will return
to in a later paragraph, tries to include the user as co-author in the design process (Muller,
2007; Muller et al., |1994; |Lochrie et al., 2011]).



The principles of UCD has been adopted by many design domains among those are game
design. The game design equivalent of UCD is Player Centered Design (PCD).

In PCD it is the players’ experiences which is the prime focus of the design task. This is
evident in Fullerton’s textbook on game design, where she writes that a designer must “be an
advocate for the player”, and always keep focus on the “player experience” (Fullerton, 2008|,
p. 2). We will return to how the inclusion of users/players to the problem space of games has

resulted in an iterative design process, and how this influences contemporary game design.

1.1.3 Collaborative Design

Collaborative Design covers a design situation where multiple human agents, are forming the
design in collaboration. It can be argued that all design situations are in fact collaborative,
and several authors have pointed toward the notion of design as a social collaborative pro-
cess, heavily dependent on the designers ability to communicate and negotiate compromises,
between different stakeholders in the design. To draw a few examples of this Lowgren and
Stolterman writes: “Design is a social process, which means that communication with other
participants is crucial” (Lowgren and Stolterman) 2007, p. 59). Nelson and Stolterman even
argues that design is a form of democracy (Stolterman and Nelson, 2012, p. 47). For Binder
et al. the core of design work is: “..about cooperating with others, and mobilizing one’s and

other’s imaginations” (Binder et al., 2011, p. 16).

The reason that design requires collaboration can be found in the complexity of the pre-
viously mentioned multi-dimensional problem space of design. A singular person cannot be
an expert in all of the dimensions, and therefore design often requires a multidisciplinary

approach to find a solution.

1.1.4 Participatory Design

Participatory design (PD) can be seen as a subset of collaborative design, but is more
specific in its requirements. A PD design process always involves the participation of non-
designer stakeholders, usually the users of the product. The professional designer has the
responsibility of facilitating the design process. This is done by providing methods for
collaboration between designers and users, i.e. in the form of activities such as exploratory

design games, which we will return to later.



Our framework and resulting tool share some resemblance with PD games. Like PD games
our framework is also dependent on player participation. But unlike a PD design situation
we do not require the players to actively take part in the design process. What we ask from
the players to do is to be players and play games. For this reason our framework can be said

to be collaborative instead of participatory.

1.1.5 Playful Design

Playful Design is based on the idea, derived from the work by dutch anthropologist Johan
Huizinga that humans are ludic creatures that likes to engage with their surroundings in a

playful manner (Huizinga; 1955).

In his essay Designing for Homo Ludens - Still Gaver advocates for a design view that
stresses playfulness over usability (Gaver| 2008)). It can be argued that playful design is in
opposition to user centered design, but if we accept that the focus of UCD is the needs and
motivations of the users, and that these users are playful creatures, we see playful design as

a sort user centered design.

The view we have on playful design is derived from the research by Gaver et al. where the
interpretation of the design is deliberately made ambiguous, leaving the users to make their
own conclusions. In Gavers view, ambiguity “is a property of the interpretative relationship
between people and artefacts.”, that “require people to participate in making meaning”
(Gaver et al., |2003). In this view ambiguity can be seen as a resource for creativity because,
it expands the possible space of interpretation, and requires people to make an effort in

trying to understand the semantics of the designed artifact.

In this section on design philosophies, we have mentioned four design philosophies that

can help us understand the object of design. These are;
User Centered Design the idea that the users are the main focus of the design.

Collaborative Design as a way to circumvent the complexity of “the multidimensional

design problem”, by introducing a multidisciplinary approach to design.

Participatory Design , where the user is involved in the design process, facilitated by

the designer.
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Playful Design which accepts the notion that humans are playful creatures, and therefore

advocates for playfulness and ambiguity over utility.

All of these design philosophies is relevant to the discussion on why real-time collaborative
design is a good idea, and how such a framework should support game design. In the next
chapter we will present three views on how to understand games, from a formal or semiformal

perspective.
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1.2 Game Design Theories

This chapter will look into how game design can be approached from a formal or semiformal
point of view. Formalism in games makes it possible to breakdown the inner workings of

games into smaller parts that can be analyzed and synthesized into new designs.

1.2.1 Mechanics, Dynamics & Aesthetics

The Mechanics, Dynamics €& Aesthetics framework(MDA) by Hunicke et al. is a formalized
view on games that tries to “bridge the gap between game design and development, game
criticism, and technical game research”, by providing a model of games that can be used
to promote understanding between the designers, researchers and scholars (Hunicke et al.|
2004).

The core idea of MDA is that games are behavioral system artifacts designed by designers
but consumed by players. The designer creates a game system defined by mechanics and
rules. The dynamics layer is the system of mechanics set into motion, and the aesthetic layer
is how this system is experienced by the player. The fact that the designer knows how the
mechanics and the game system works makes it difficult for him to experience the game as
if he was a player, which is why the MDA framework can be used to understand the reason
to why the iterative design approach, which we will discus further on, is extensively applied

to game design situations.

The MDA framework provides a model of games, that relies on the assumption that the
experience of a game (aesthetics) is exclusively dependent on the dynamic behavior and not
on the media of the game. This view upon games neglects the power of narratology, the
semantics of game content, and the context in which the game is played as well as the players

themselves.

1.2.2 Design, Play & Experience

In the Design, Play and Ezxperienceframework(DPE), an extension to MDA by Winn, he
argues that play should be seen as a “mediated experience”, which is ultimately dependent
on the players themselves, “including his or her cognitive, social, cultural, and experiential
background that he or she brings to the given play experience.” (Winn) 2008). Because
players are different Winn stresses the importance of an iterative design process that takes

the target audience for the game into account.

12



What we can use from both MDA and PDE is the different relationship to the game, that
the designer and player have. The game can be seen as a way for designers to communicate to
the players, through the game system. We also see in PDE, that this kind of communication

is dependent on who the players are, and how they interpret the game.

Furthermore we would like to stress that both models depict the communication between
designer and player as one-way only, going from the designer through the game system to
be interpreted by the player. That means that the designer will have to hardcode all the
intended experiences and messages into the game system before letting a player interact with
the system. This means that there is no interaction from the designer once the game is in

progress.

In our framework we also use the game as a way of facilitating communication between
player and designer, only we will have both the player and the designer present in a much
more dynamic conversation, where both parties will impose influence over the game space,

while the game is being played and created.

1.2.3 Game Design Patterns

The Game Design Patterns (GDP) by Bjork et. al is an attempt to empirically investigate
the combinations of mechanics in existing games and transform these into design patterns
thus provide a basis for a common language of game research and design (Bjork et al., 2003]).
The authors claim that GDP is a useful tool to support creativity. In theory the patterns
should be usable both as a tool for inspiration, ideation, and as a problem solving tool.
By synthesizing different patterns the designer should in theory be able to produce novel

combinations of game mechanics.

Kuittinen has tried to utilize GDP, by creating a pattern combination software tool. The
purpose of the tool is to provide a way for designers to combine patterns and hereby create a
digital prototype. The conclusion of Kuittinens research is that the complexity and relatively
low abstraction level GDP makes it difficult to leverage in a digital game design situation,

and suggest a framework with a higher abstraction level (Kuittinen| 2008]).

Kuittinens attempt to utilize GDP exemplifies how difficult it can be to implement for-

malized game design theories in a digital tool. When working analogue only, we can accept
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a certain level of rule bending, that allows us to visualize a design, at a higher abstraction
level, without going into low level details. But when entering a digital domain the rules
are governed by the digital system, that has no idea how to to bend rules, and therefore
interprets them strictly. Because of this, all rules of a digital game has to be defined in detail

with no ambiguity, in order to be processed by the digital machine.

It is exactly this problem that Kuittinen has run into when trying to implement the GDP

digitally, which gives reason for him to suggest a framework with higher abstraction level.

We have tried to circumvent this problem of computational rigidity in our tool by enabling
the designer to communicate through the semantics of visual and audible game content, that

can be created live by the designer, but more on this in the section on the framework.

To place our framework and its applicability in the space of game design we will need to
understand how games come into being. In the next section we will look at the process of

making games, and the phases involved.

1.2.4 Game Design Phases

Before a game is finalized it goes through different phases that end up forming the end
product. Each phase has some internal processes that are required to be processed before
continuing to the next phase. The phases are often described as Pre-Production, Production
and Post-Productionf]

3Some literature position concept development as a separate phase before pre-production
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Concept Development

Game Designers
Subject Matter Expert
Instructional Designer

Implementation

Artists
Programmers
Technical Directors

Deployment

——~

Prof. Testers Sales
Beta Testers Marketing
Educational Testing

Pre-Production

Production

Post-Production

Figure 1: The Game Development Process, E-Games/Purdue Universit

e Pre-production

— The concept phase deals with the ideation of a game concept.

— The design phase is where the idea gets specified into how it should work as a

game, in relation to the constraints of the design situation.

e Production

— The implementation phase is where the specified parts of the game are con-

structed, this includes all game content such as code, graphics and sounds.

e Post-production

— The testing phase or quality assurance(QA) is the final step before the game is

deployed.

In design, iteration is based on a process of prototyping, testing, analyzing and refining the

According to Fullerton iterative means that designers should “design, test, and evalu-

ate..over and over again....

1.2.5 The Iterative Design Loop

work in progress, thus develop the design incrementally.

each time improving upon the gameplay...

experience meets your criteria” (Fullerton| 2008, p. 15).

‘http://www.e-games.tech.purdue.edu/images/Design_2_Big.png
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Figure 2 shows the iterative design process as described by Fullerton. The designer dis-
covers a design problem, generates ideas on how to solve this problem, then formalizes the
ideas into a testable version, test the ideas, and from the results acquires new knowledge,
that shows either new design problems or no design problems. This process can be seen as

a way of working with the operative image of the design, we described in the first section.

Generate
Ideas
No Problems
Problems with Design
Evaluate Formalize
Results |deas
Test
Ideas

Figure 2: Fullertons illustration of the Iterative Design Process (Fullerton, 2008,
p. 15)

The iterative design loop is mostly present in the early phases of the game development

process, as can be seen on figure 3.
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Figure 3: the Iterative Design Process in connection with the Game Development
phases (Fullerton), 2008, p. 249)

1.3 Design Practices

Because our framework is supposed to be used by designers we will need to understand how
they produce their designs, what practices/tools are being used. This chapter will look at
the practice of sketching and prototyping, and how they connect with the iterative design

process. Furthermore we will mention two explicit methods for prototyping/sketching games.

1.3.1 Sketching

Sketching is the process of quickly externalize design vision, with the purpose of refinement,

sharing and ideation. Typically sketches take the form as drawings on paper, but they can
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just as easily be made from other materials, just as long as they are cheap to make, and easy
to throw out. Of some of the relevant attributes that defines sketching, Bill Buxton mentions
that a sketch should be a quick, inexpensive and disposable while affording exploration,

rather than confirmation, of a design idea (Buxton, 2010, p. 113).

Another attribute of sketches that should posses is ambiguity. We have previously men-
tioned ambiguity as a an attribute of playful design (Gaver et al, 2003 p. 113). Just as in the
case of playful design, ambiguity in sketching provides a space for individual interpretation,

and exploration.

Designers can use design by drawing, as a way to quickly sketch their ideas, but one of the
problems with sketches, especially those made on paper is that “The designer can see from a
drawing how the final design will look but, unfortunately, not necessarily how it will work.”
(Lawson, [2006], p. 27). Because games are ultimately behavioral systems, designers need to
understand if a system works as intended. For this purpose designers can create a prototype

of the design.

1.3.2 Prototyping

Like a sketch, a prototype is an instantiation of a design concept, but it has a different pur-
pose. Buxton argues that while the process of sketching is mostly utilized in the early phases
of the design process, we find the production and evaluation of prototypes concentrated in
the later phases (Buxton, 2010, p. 139). This is partly because prototypes are more expen-
sive than sketches, in terms of time used in their creation, but also because the purpose of
prototypes is to test and evaluate rather than explore. A prototype is therefore much more
specific, than a sketch, and tries to generate answers to design questions rather than raise
new ones. We can say that prototypes are better for tweaking design ideas than generating

new ones, but because they are more expensive they are also more sparsely represented.

Wizard of Oz The Wizard of Oz methodology is an example of a quick prototyping and
testing technique where the user interaction and dynamics of a system can be simulated by
acting out the users interactions. Studies have shown that Wizard of Oz techniques can

provide valuable design knowledge at an early stage of the design (HOysniemi et al., 2004).

We have included this method to our background section because our framework can

facilitates such the use of Wizard of Oz techniques because of the Real-Time manipulation

18



of game objects, and user feedback.

Both prototyping and sketching exists in the domain of the “operative image”, in that

they both describe methods for working with a temporary image of the design.

The concepts of sketching and prototyping is important to understanding the purpose of
our framework. We try to combine the concept of sketching and prototyping by providing a

method for sketching ideas, while simultaneously making a testable digital prototype.

1.3.3 Design Games

Another method of conducting design is via design games. As mentioned in the section on
design philosophies, design games are especially used in participatory design situations as
means to facilitate communication between designer and non-designers (Brandt and Mes-
seter, 2004). We will mention two design games that has relevance to our framework. Espe-
cially in terms of the creative activities they facilitate and how they support communication

between participators.

The Silent Game The ‘Silent Game’, (Brandt, |2006) is a game where the active players
are not allowed to talk together as they are playing. The idea is to have the players implicitly
understanding each other through their interaction with the design they are working with.
The first player will be the one who ‘invents’ a pattern, where the second player interprets
and expands on the pattern, allowing the first player to follow. Having a wide array of game
elements and even several of each type is important to make it possible for the players to

copy each others moves in regards of defining and interpreting patterns.

The concept of the silent game is relevant because it can be implemented as a practice
within our framework, as it involves a certain type of collaboration, it is session based where
two players actively interact in Real-Time. Exquisite Corpse Is a game created by the
1920’ies surrealist art movement. In this game players draw on a sheet of paper one at a
time in a sequence. The paper is folded in such a way that each player has his own drawing

space, while being unable to see the other players space (Johansson and Linde, 2005).

Before the drawing commences, the players are given a topic, word or something to have

in mind to inspire the drawing, an example could be somewhere they would like to be.
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The first player starts drawing at the top of the paper, and then folds it making the
drawing unseen by the other players, on the fold, the player leaves the end of the drawing
lines visible for the next player to interpret and draw from, and so on, until all players have
drawn, the paper is opened from its fold, and the full drawing is revealed. The combined

result is thus an abstract image’

1.3.4 Computer Aided Design

The framework we here describe is in “digital environments”, which implies the use of com-
puters in the design process. In this chapter we will outline how we can benefit from computer
aided design and where the limitations lie. This knowledge can be used in the discussion of

the applicability and scope of our framework.

Bryan Lawson has argued that many designers find the current use of CAD frustrating
because it does not enable a bidirectional conversion with the designer (Lawson, 2006)). The
conversion is on the terms of the computer system, and much knowledge has to be leveraged

in order for a designer to meaningfully interact with contemporary CAD programs.

As lawson writes CAD is often used as means to perform neat tricks, that is supposed
to make it easier for the designer to perform specific tasks. By being procedurally in their
nature computers will inevitably produce further constraints on the design situation which
might not be preferable to the designer. We wish to take a different approach to the use of

computers in design, and in particular game design.

Because computers have the ability of mass communication through network it is astonish-
ing how little they have been applied as facilitators for communication between participants
of a design situation. We would like to examine the possibility space of computers as real-

time facilitators of communication between participators of a game design situation.

1.3.5 Similar Research

This research presents a strive towards explaining a framework that implements CAD as a

facilitator for Game design. While computer game technology has been used as a means to

®Video demonstration of Exquisite Corpse can be seen at http://www.rakan.dk/kre8/exquisite.html
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afford collaboration between stakeholders of visual and architectural design (Doughty and
O’Coill, 2005; |O’Coill and Doughtyl 2004])), it is not often used as a design tool of digital
games themselves. In this section we will look at some of the existing research and tools on

this topic.

Machinations The Machinations Framework is an example of a computer aided design
tools for game design. It uses diagrams to represent the flow of tangible and abstract re-
sources through a game. Dormans describes how these diagrams can be used to simulate
and balance games before they are built (Dormans, 2011). The Machinations framework for-
malizes a particular view on games as rule-based, dynamic systems, and is mostly concerned
with structural features of game mechanics that are for a large part seen as responsible for
the dynamic gameplay of the game as a whole. This is largely similar to how games are
described in the MDA framework, that we have mentioned earlier. There is however no
involvement or real players, in the Machinations framework, and while the Machinations
framework allows designers to model and simulate certain kind of games in an early stage of
development it focuses on a game’s internal economy, and does not represent level design or
tactical maneuvering, or different player types. We find it more relevant for games, where
the internal economy plays a central role, and the object is to tweak this economy through

simulation, rather than to generate design ideas.

Game Orchestration Graham et al. has defined Game Orchestration as “the activity
of creating experiences for game players at run-time” (Graham et al.; 2012). The authors
show examples of how game orchestration is being facilitated in existing digital games, by
providing the player with Game Master abilities (BioWare, [2002), the ability to Command
other players (Entertainment, [2002)) or as a method for Game Sketching, exemplified in the
tool Raptor (Graham et al., [2012)).

Raptor Raptor is a digital game sketching tool that enables game orchestration through
the use of a tabletop computer. Designers are able to form a game world by using gestures
and mixed-reality interaction involving physical props and digital artifacts. If the designer
for an example places a toy car on top of the tabletop computer, the system will be able
to detect this and insert a pre-programmed digital car model, complete with physics and
interaction behavior into the game world. By placing a game controller on the tabletop

computer the designer will be able to connect the outlets of the controller to the interactions
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inlets of the digital car. The player will then be able to control this car, using a similar game

controller.

The research of raptor is focussed on how the interface of the tabletop computer “supports
collaborative game sketching better than a more traditional PC-based tool” (Smith and
Graham, 2010). Our project is different in this respect in that we focus on how the real-
time collaborative digital environment changes the way we do design. Another difference
between raptor and our implementation of our framework (Kre8) is that we do not have any
pre-programmed game content. While raptor uses a combinatorial approach that requires
a library of pre-programmed game content, we enable the designer to draw objects directly

into the game world, making it a more open process.

On the critique of existing CAD tools in game design Neil writes that these tools often
are developed by the academic world, from which they never leave, and therefor almost
never used by game professionals. She points towards the fact that the tools generally lacks

evaluation of their applicability (Neil, |2012).

1.4 Summary

In this chapter we have explained how we understand the design process, as described by
relevant literature. Furthermore we have connected this view on design to the practices of
game design, exemplified in existing digital and analogue methods. With this in mind we
move towards to how we think design should be approached, which will be the topic of the

next chapter.
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2 A Framework for Real-Time Collaborative Game De-

sign in Digital Environments

In this chapter we will describe the Framework for Real-Time Collaborative Game Design.
We will show how an environment of digitally connected devices, can support Real-Time
creation and communication between designer and player. This chapter will be about defining
the framework and comparing it with the view of design we have presented in the previous

chapter.

We define A Real-Time Collaborative Game Design situation as a situation in where
one or multiple designers can design a game while the game is being played by one or
multiple players. Even though there can be multiple designers and multiple players in a Real-
Time collaborative game design situation, we will, for the purpose of simplicity, present the
framework as if there is one designer and one player, thus the plurative has to be imagined.
The designer will have direct control over the game design, through a game editor, while the

player will have indirect control, over the creational process, through interaction.

The Real-Time Collaborative Game Design situation is facilitated by a digital environ-
ment, supporting Real-Time synchronized update of the game world, so that both the de-

signer and the player can participate in the flow of creation simultaneously.

The design evolves around the following steps:

Designer creates game content

Player interprets game content

Player interacts on game content

The designer interprets on interaction

ANl i

Repeat

The program flow of a real-time collaborative game design situation is shown in figure 4.
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Figure 4: Program flow of a real-time collaborative game design situation
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2.1 Design Space

The design space of a collaborative game design situation facilitated by a digital environment

is defined by three requirements:

1. It is Real-Time, meaning a synchronized state, supported by a network connection
between clients

2. It is Collaborative, meaning multiple users, that can interact in the process
3. It is in a Digital Environment - meaning it is a program run on multiple digital devices

These requirements, coupled with the game design theory and design practices presented
in the previous chapter, results in a constrained design space, from which we have extracted

a number of design principles.

2.1.1 Real-Time

The Real-Time element in the framework means that all interaction and creation in the
process is done live in an always synchronized state. All participants will be able to see

changes immediately as they occur.

2.1.2 Collaborative Game Design

The participants in the Real-Time collaborative design situation is at a minimum the end-
user, which we henceforth will denote as the player, and the content creator, which we will
call the designer. It is important that both the designer and the player roles are represented
in the design situation, because it is the conversation between designer and player that drives

the design forward. Regardless if the roles can be switched during a session.

The minimum requirements of participants for a collaborative situation will be one designer
and one player, but there are no limits to how many participants representing each role. A
design situation could consist of 15 designers working on a game while only one player
generates feedback, or the opposite situation with 15 players and one designer. The only

limit is the network capabilities of the tool facilitating the collaborative design situation.

The minimum requirement is one designer and one player. We do not consider a situation

with only one designer a collaborative situation even though one designer can change between
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designing and playing. All participants will have access to an instance of the unfolding design

running on their own digital device, networked with other participants devices.

Entity Relationship Diagram

1.% 1.%
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Creates content for

Designer

Figure 5: Entity relationship between participants

2.1.3 Roles of Participants

The role of the designer is to create and manipulate a game world, thus giving the player
something to play with. This is done within an game editor, with a Ul tweaked towards quick
and open creation. The designer have access to a number of tool, the designer toolbox, that
enables the designer to make changes and additions to the game, thus controlling the player
experience. All changes are instantly updated on the players screen, through a network
protocol. This simultaneous synchronization of the game state on both the designer and the

player device makes the Real-Time component of the frame work.

In most game design tools that facilitate collaboration, changes are created and tested
locally before being distributed to a shared server, preferably under some sort of version
control. But in a Real-Time collaborative design situation, the design changes, is instantly
distributed to all participant, thus affording a simultaneous flow of creation. It should always

be visible to all participants what the other participants are doing.

The role of the player is to play around with whatever is created by the designer, thus
providing live feedback on how she interprets the design. The feedback is generated through
the players attempt to interact with the design. The interaction is redistributed to the
designers device, where it will be converted into a visual representation of the interaction.
From this representation, the designer will be able to assign game mechanics and interaction
possibilities, so that the player gets constrained manipulative access to the world and agency

in the game.
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2.1.4 Feedback Loop

The simultaneous communication between the designer and the player is at the absolute
core of the framework, and is named the “feedback loop”. Figure 6, shows a model of the

feedback loop, at a high abstraction level.

Feedback Loop

DESIGNER P CREATES » PLAYER

————— PLAYS«¢ *—”’"//

Figure 6: The Feedback loop of a real-time game design environment

The loop is initiated by the designer creating something, in the game world, which is
instantly updated to the screen of the other participant, this can then be interpreted by a
player who can try to interact with the created content. This interaction results in visual
feedback that again can be interpreted by the designer, and thus the constant moving back
and forth between designer and player by interaction and reaction, resembles a conversation,

where the communication line is the game itself.

By enabling feedback loop, through the game content and player interaction, both the
designer and the player has control over the design. The designer will have direct control
over the game content, through the designer toolbox, while the player will have indirect

control by the generation of feedback through interaction with the game content.

Feedback Loop
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Figure 7: Designer and player communicates through the game

Designer
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2.1.5 The digital environment

The communication between player and designer, is facilitated by digital devices connected
in a network grid with other devices. All devices are running a software game editor on top
of a game engine. The digital device automatically updates the state of the game according
to rules, defined partly by the game engine, ensuring world coherency, and partly by the
designer in the mechanics and events, that has been defined throughout the session. This
automatic update of the game state, is possible by implementing the framework in a digital
domain and differentiate the framework from analogue design methodologies in which the
game state has to be updated manually. This also implies that this type of framework is
especially suited for prototyping games in which the game state is updated very often, which
is the case for action oriented games, opposed to games that resembles board games. Figure

8 shows the complete framework with one player and one designer:

A tool should be focussed on quick creation opposed to detailed manipulation, to enable
the designer to maintain focus on the Real-Time evolvement of the game, and not go into
programming details. It should on the other hand also be detailed enough to provide the

right amount of openness.
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Figure 8: A Framework for real-time collaborative game design in a digital envi-
ronment
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2.2 Discussion
2.2.1 Why Real-Time?

By utilizing Real-Time we are able to maintain a flow where the designer can produce and
moderate content freely within a session. In Real-Time the game state is always synchronized
to the input from the designer and the player making the designer able to make changes to

a game ‘on the fly’ instead of the usual iterative design approach:

Design the concept

Produce a prototype
Test it
Elaborate on results (expectations are met, finalize)

Design changes

Repeat

In Real-Time, the same steps are involved but the steps are happening at once in a single
process, instead of being different processes. We believe this not only optimizes time, but
also gives less risk of spending too much effort in changes and rebuilding, calling in for
testers again and again, being Real-Time is beneficial on quick testing and improvisation as
all processes can be run through in the same session, and the designer is able to instantly

see the result of his design actions.

2.2.2 Why Collaborative?

The player can be argued for at the biggest stakeholder when it comes to games. Since they
are the end-users, it is essential that they enjoy the game for it to be a success, in regards to
success criterias such as sales or active players. This is why we advocate for a collaboration
between designer and player in the ideation phase. By collaborating with the intended end-
users the opportunity of being able to see what works and what does not, Real-Time as
content is being created, gives the designer the possibility to quickly change the direction
of the game design by either trashing or tweaking elements of the game to make it more
enjoyable for the user. This approach enables the designer to test ideas they might come up

with during a session, thus improvising on the design situation.
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2.2.3 Why in Digital Environments?

In a digital environment the designer can simulate objects in a variety of ways, where the
digital tool will be able to calculate and process the properties of an object, an example could
be floating objects, which in a digital environment could be done by setting parameters of
particular variables, whereas in an analogue environment it would prove difficult to simulate,
as a second demonstration is highly prone to be different from the first since it is up to the

designer to control the objects physically.

By going digital, some opportunities for different types of feedback are possible. The
feedback loop between the designer and the player, can go through speech, or it can go

through interpreting the behavioral input from the player within the game.

When feedback goes through the game, it makes the communication ambiguous, compared
to if the player was constantly ‘thinking aloud’ during the session, because both the player
and the designer are forced to speculate on each other’s intention. While participants that
are located in proximity of each other will have the possibility to communicate verbally,
about the design, we have decided not to implement direct voice or text communication as a
part of the framework, this is because we want participants to be immersed in the Real-Time

process.

We want the designer to create and the player to play. From methodologies like ‘“Think
Aloud’ we know that some players have difficulties in maintaining the flow of the play session
by having to verbally express their thoughts and experiences while playing. The immersion
is continuously lost, and the resulting play is different from a normal play session where
the focus of the player is not disturbed by other tasks. Ambiguity also provides a space for
improvisation, and thus expands the design space. There is no right or wrong action for the

participants, but each have to make decisions that moves the design process forward.

2.3 Design Principles of a Real-Time Collaborative Design Tool

e All participants should have access to their own device.
e The tools available to the designer should map to the designers repertoire.

e The designer should be able to get instant feedback from how the player tries to interact
with the game.
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The designer should be able to convert player interactions into mechanics.

The tool should support rapid creation and manipulation over detailed inspection and
tweaking

The tool should feel like a sketching tool but produce a playing prototype

The tool should afford exploration through ambiguity.

The object of the tool is as a generator of design ideas rather than as a testbed.
The player should be able to interact with the tool as if he was playing a game
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3 A Digital Collaborative Game Design Tool

For this thesis we have developed a digital game design tool which we have called Kre8. The
tool is meant to show the implementation of the principles behind our framework. Video

demonstration of the tool is available at http://rakan.dk/kre8.

The focus of this chapter is to explain the features of the tool in connection with the
framework described in the previous chapter. Furthermore we have evaluated the tool with
industry experts from the danish game company 1O Interactive, as to understand how both
the tool and the framework could be applied to their everyday workflow and design practises.
The findings from this evaluation will be discussed and summarized, at the end of this

chapter.

3.1 Kre8

Kre8 is a game editor application running on touch devices, in where one or more designers
are able to create and prototype a game experience in Real-Time in collaboration with a
player. The domain of Kre8 is primarily 2d - physics based games, but the tool can also be

used to sketching out new mechanics and UI interaction elements.

3.1.1 Workflow

The player hosts a session which can be joined by designers. Designers can create game
objects, by using conventional drawing tools designed to replicate traditional pen and paper
methodologies. Once the designer has finished drawing an object and confirming it (by
a check-sign icon) it is instantly an in-game object complete with physical properties and
assigned to the object pool from which it can be selected and duplicated. The new object
is available for manipulation by all collaborators with access to the designer toolbox. The
player can try to interact with the objects in the game, resulting in feedback available to
the designer, who can use this interaction feedback to create mechanics for the player. Once
a mechanic is created the player will have agency in the game world, and can freely play
around with the interaction possibilities. This again provides feedback that further drives

the designers design decisions.
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3.1.2 The designer toolbox

The designer available a set of tools that can be categorized into 5 different areas:

Object creation - A drawing tool with an outline layer and color layer

Object manipulation - moving, edit properties, create object animations

Player - assign mechanics, control player view

Events - make rules for dynamic events like collision.

World - Editing properties, physics

The tools have been designed to be as tangible as possible while still providing a certain
level of detail. We have balanced the tools to enable quick creation, and manipulation over
the ability to go into details with the design. The main argument is that the designer should
always be present in the Real-Time flow of the experience, instead of using time on tweaking
a specific parameter. One of the key element in the framework is, that it is the player
generated feedback that should drive the design choices, and therefore the designer has to
be available to interpret the players interactions when they happen, and make design choices

on the fly.

Because we want to create a general game design platform, it is important that the possible
content space is as big and unconstrained as possible, so that we do not enforce a specific
kind of game genre. For this purpose we have have tried to make the content space as
unconstrained as possible by letting the designer draw the game objects instead of choosing

between readymade objects.

In the theory chapter we mentioned how designers use “design by drawing” as one of the
key tools to externalize their ideas. It is exactly for this reason we have chosen it to be
the main method for creating new objects. By taking an already acknowledged and well
documented design practice and implementing it in a collaborative tool, we hope that the

designer can learn the tool with little effort.

In the description of the framework we mentioned that the designer communicates to the
player through the game content. The fact that anything can be drawn, or event written
provides a semantic link between designer and player. By searching through a library of

pre-fabs the designer would have to leave the session. But by making the designer draw the
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objects Real-Time, even if they are of a lower resolution, than pre made objects, we assure

his presence in the game.

On the audio side, the choice to focus on quick creation means that we have chosen that
the designer should record his own vocal imitation of a sound instead of searching through
a library of sounds, which again would require the designer to temporarily lose focus on the
unfolding game. L.e. the designer can imitate an explosion sound and assign it to a collision
event, instead of going through a library of sounds. Again the quality of the sounds created
might be considered lower, of course depending of the vocal abilities of the particular designer,
but the quick creation, freedom of expression, and the semantic possibilities embedded in

this workflow, makes it better suited for Real-Time sketching purposes.

3.1.3 The feedback pane

The feedback pane gives the designer control over what feedback is being visualized from
the player. The tool currently supports two kinds of player input being touch and head-
ing(compass). The data from the headings feedback can be directed towards any object,
just by dragging from the compass icon to the object. This tangible way of assigning player
interactions to objects, is an example of how we wish the tool to be very easy to use, without
the necessity to program the game logic, however on more advanced mechanics and interac-
tions, it is simply not enough to map player interactions data directly to game objects, like
in the case of the headings. Which is why we have created two ways of assigning mechanics

to the player.

3.1.4 Assigning mechanics

There are two ways of assigning mechanics to players, either by dragging directly from a
feedback visualization or by manually choosing the mechanic under the mechanics icon in
the player menu, the later type of mechanics are hard coded, but parameterizable while the
first are direct mapping of player input to object parameters. That we have chosen both
ways is due to the complexity that some mechanics require. It would be very difficult if not
impossible to create a regular 2d platformer player control scheme just by mapping player
interactions directly to object parameters. Thus we have implemented an easier interface for
implementing complex mechanics, but still maintained the direct mapping feature because

of its more expressive and open nature possible.
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3.1.5 Changing roles

In Kre8, participants will automatically be assigned their roles when they join or create
a session, typically the creator will be assigned to the Player role, where the following
participants who join the session will be assigned the role of designer. As the tool is not
solely focused on creating experiences for a single player (on ingame focus, not sketching
phase) but as many players imaginable, the possibility to switch between roles are provided.
This is done by pressing the icon for designer. This is to prevent the tool from limiting the
type of games that can be created as multiplayer opens up more possibilities for interesting

types of games to be prototyped.

3.1.6 Relationship between roles (participants)

A session with Kre8 can be held in different variants, the theory in the early chapter gives
examples of ways that the participants can use the tool. Each role should at least have one

member assigned to it.

3.1.7 Use Situations

Kre8 tool is meant to encourage creativity, where it is not meant to be used in just one way;,
but allowing different design games to be applied, making sure it does not follow a strict

usage style.

One way to use the tool to create games would be in the manner of each participant staying
within their roles in a session where the designer creates content and the player plays it. If
we imagine that the participants are in the same room, there are different ways uncover

creative ideas and play on ambiguity, facilitated by the tool.

When the designer and player use Kre8, we explained earlier how there is different feedback
available by either interpreting the input of the player, and the player interpreting on the
content generated within the game screen. Another type of feedback can be generated if the
participants decide to discuss orally while going through a session. This variant would be
considered to be the general way to use Kre8. In our vision of different usage proposals of
Kre8, some suggestions to work by implementing ambiguity and creativity to be a dominant

factor, by applying play methods, such as applying design games..
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The Silent game applied to Kre8 With the silent game applied it will be similar to as
if the participants were not in each others presence, making it impossible to communicate
outside the tool. As mentioned earlier, the only feedback to be gathered and act upon, will
be what happens on screen. The designer creates objects the player interprets and interact
with and while the player is interacting the designer interprets the actions by the player and

generates content to form a play experience. This loop continues until the session ends.

The interesting aspect about this is that the designer may have an intention with the
content they create, but not being able to be entirely sure about what the player will do

with it, forcing him to improvise if the player acts in an unplanned manner.

The ambiguity in this communication affords creativity as it will not be easy to successfully

predicting how the other participant may understand and use the design being made.

The Exquisite Corpse applied to Kre8 The rules “The Exquisite Corpse” could be
applied but modified a bit to fit the digital environment in terms of the changing roles
between who is designing and who is playing, but instead of waiting for each “section” of
the paper to be filled with “content”, one could have a timing of a fixed period of time each
participant will have to generate and play with the content. The changing roles principle is

the important aspect of applying this game.

As each participant will have their own device, they are always able to see what goes on
while the current designer is drawing, one could compensate by not talking, so in fact adding

the silent game to make the situation ambiguous like the analogue version.

This allows for exciting sessions where the designer would have a good chance to learn
how much the player understands the ideas the designer is trying to sketch out, as the player
will have time to build on to the current project when the designers time runs out and they

have to change between roles.
The interpretation of each participants actions while being the designer (in Kre8) will

dominate the direction the current designer turns the project to based on their interpretations

of the previous actions of the designer.
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3.2 Expert Evaluation

To position our ideas in a broader context around the activities in game design, we presented

the tool to four industry professionals at the danish game studio IO interactive.

IO interactive is an established company, perhaps best known for their Hitman series, that
includes five AAA releases of which the first “Hitman: Codename 47" (Interactive, [2000)
was released in 2000 while their latest game “Hitman Absolution” (Interactive, 2012)) was

released in november 2012.

Even though the kind of visual impressive 3D game experiences that are produced by 10
interactive is very far from the ones that can be created with our sketching tool we wanted
to get some insights into how they, as industry experts would interpret the applicability of
not only the tool itself, but also the principles behind the tool, and discuss the potential of
incorporating the Real-Time collaborative game design element into their everyday workflow

and design practices.

Of the four people we interviewed, three was from 1O’s research and development de-
partment “Incubation Lab”, in charge of the incubation of new game concepts focussing on

“core” mechanics opposed to visual design.

They were assigned the roles of:

e Producer (Hakan)
e Engine tech (Jesper)

e Game design (Jonas)

Aside the different roles, the three members were all actively involved in day-to-day game
design processes. Furthermore, they all had some degree of programming skills. This means
that they were capable of discussing the tool both from a designer’s perspective, but also on
a more technical level, which spawned some interesting discussions about the scalability of

our Real-Time concept.
The fourth person (Viola) represented the user testing and research department of 10, with

the focus on how the intended users interact with the designs, and if the player experience

goals are met.
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The meeting was held at at one of their OI departments within the IO headquarters
called the “Incubation Lab”. The Incubation Lab is where the crew at 1O explore ideas and
produce products from small projects that run over a span of around two weeks. After an
introduction to their department, and the ideas behind the Incubation Lab, we presented
our tool on three network-connected iPads for them to let them play around with. This
experience spawned an open discussion about the applicability of the tool, and the idea of
Real-Time collaborative game design, which we will use in this chapter as a base for further
discussion about Kre8 and the framework. It was our intention to create a casual vibe and
let them express freely what they thought of the tool to keep the discussion as open as
possible. Instead of scripting a pre-made question sheet we hoped that this more casual

approach would lead them to express their understanding of the tool.

3.2.1 Results

Here is an overview of the feedback we got, we will go into detail with all the findings in the

next paragraph:

Hakan (Producer):

e The tool could be a fun social experience, a “drinking game”
e 10 is out of the target group in regards to the tool

e Scalability of the Real-Time component could be problematic
e Real-Time feedback of users actions could be very usable

Jesper (engine tech, designer):

e Would rather have prefabs than sketching

e The tool is limited to 2D physics based games therefore not implementable in their
workflow.

e The Real-Time ideas is intriguing
e Real-Time user feedback a huge plus

Jonas (Design):

e [f the scope is sketching the tool works great
e The ability to quickly animate objects by tangible manipulation is great

e The tool should inspire playfulness over seriousness, even though it might seem a bad
design choice.

e Being Real-Time designers can simulate Al
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Viola (User Testing)

e Could be a potential tool for learning about users, by letting them play with the tool
e Would like to log interactions, for later analysis

e The concept could be transferred to a Ul creation tool, with simultaneously user feed-
back

3.2.2 Discussion

In the following, we will discuss the results of the interview. The producer was very keen
on knowing who the intended users of the tool was, and saw the tool as a great “drinking”
game opposed to a serious tool for game design professionals. He also pointed to the fact
that the kind of games being produced at IO had very little resemblance with the “games”
that our tool would facilitate, positioning him and his colleagues outside the target group of

the tool as a professional asset.

On the other hand he was very interested in our thoughts on the scalability of the tool
in which he saw some problems with the Real-Time component in a professional production
environment, especially when it comes to prioritising simultaneous editing of the same game
element, in regards to ownership of changes, and how to control the process so that it would

be possible to go back if the game was changed in an unfortunate way.

What is interesting here is that he naturally evaluated the tool as if it was designed as
a production tool, where securing data is very important, in order not to lose important
work. The idea of a Real-Time production suite in where everything can be edited in the
game world while the game is being played, by its intended users, is indeed intriguing, and

a revelation that our tool inspired such thought.

However, because of the importance data in a production environment the realization of
such a tool would require a deeper technical requirements analysis of the network protocol
facilitating the real-time collaboration without losing data, which is completely out of the
scope of this thesis, but may be relevant for further inquiry. We have deliberately avoided
this complication of real-time collaboration in digital environments by working exclusively

on a design-sketching tool, where dataloss is of less importance than in a production tool.

The tech designer also had some difficulties seeing the tool as something he would use in

his workflow. He missed the ability to import “prefabs”, which is ready made parameterized
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game content that can be further tweaked to fit the intended game play. A feature he really
appreciated in our tool was the ability to change game parameters, while the game was being

played.

Kre8 was generally evaluated in two ways; as a game, where the social aspects of the tool
was key to the ludic experience, and as a serious tool for game design. The discussion seemed
to wander between these two notions of the usability of Kre8. l.e. the producer instantly
saw a potential in the tool as a sort of “drinking game” or fun experience between friends,

and asked when we planned to release it.

While creating the tool we might have underestimated the general skill level of industry
people, in using production tools like Unity as a resource for design, to quickly make pro-
totypes of game ideas, however, our main intention has not been focused on having a tool
which would be able to make finished games, rather having it being able to sketch ideas
and encourage exploration and test different mechanics in a quick way without having too
many departments within the production team having to send requests back and forth to

each other in relation to editing game variables and elements.

Jesper the designer with most technical focus saw a huge advantage in such approach, as
compared to the delay that often occurs in the communication between different departments
of the game production workflow, exemplified in a typical situation from his own working
life, where a variable in the jump properties is worked on. In order to test if the change is
indeed an improvement in the game the designer will distribute his build to the testing team

who will conduct a user test resulting in a report on the feasibility of the change.

This report will have to be read and understood by the designer who will then make
further changes and redistribute a new build, starting the loop all over again. As can be
imagined a workflow as described here is both tedious and time-consuming, which is one of
the main reasons our principle of Real-Time modification of variables was a considered as
great asset and a perfect way to work when letting the people who test the functions being

able to actively modify them without the need of consulting other departments.

The focus on applicability of our tool in I0’s work ethics was not our aim of displaying

the prototype, it was rather to challenge the concept against experienced people within
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game development and gather criticism and compliments to focus on the limitations and

possibilities of our thoughts behind this new way of working within the field of games.

The user research expert saw a potential in Kre8 as a tool for better understanding a target
group, where the collaborative Real-Time features would facilitate a play session where test
subjects would use Kre8 on each of their device giving immediate feedback to the researchers.
She suggested a log feature, enabling the researchers to replay the session for later analysis
of the players. She imagined a similar tool, which would be targeted towards the design of

user interfaces.

Such a tool would contain the same Real-Time feedback system from the users, but have
predefined UI elements that could be dragged into the screen of the user. We would like to
elaborate and extend upon her idea. It is of the utmost importance that the player experience
a result of interacting with the UI, in order to fully leverage the Real-Time capabilities of

the framework.

In preliminary research, we imagine a combined version of the tool, in where UI designers
can quickly create a very simple game experience, as a suitable testbed for their UI design.
From here, they could have their testers using the UI to interact with the game, and try
variations of the placement of UI elements. In situations where a Ul is being designed for
an existing game prototype, the system should be able to plug into the different actions
available in the prototype. At the core of our framework is the ability for the player to

interact a game, thus producing interpretable feedback to the designers.

The interaction has to have influence on the game world, and therefore the game world
has to be dynamic. In a Ul test without this influence (agency) through interaction from
the player side, there would be little incentive for the player to actually interact with the
UI and verbal feedback would be of more value than the Real-Time feedback systems in our

framework.

It is important to note that the version of Kre8 that was presented to IO was based solely
on touch as the main input method available to the players. This singular focus on touch
might have influenced how the industry experts understood the applicability of our tool, and

thus to place the tool in a broader perspective we would like to extend input features of
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the tool to include all available input methods that can be found on mobile devices, which

includes gyroscope, accelerometer, location etc.

The most positive feedback on the tool was given by the lesser technical focused designer.
In his view the tool, was very useful, especially if the scope was limited to sketching out quick
game experiences. The tactility of the tool, and the ability to record object animations, by
moving objects manually seemed very interesting to him. He added that if it would be
possible to record player mechanics in a similar tactile manner, he would buy our product

without hesitation. In general he saw the tool more as it was originally intended.

While the Real-Time elements was on his plus list the tactility was just as important to
him. He advocated for even more playfulness i.e. by making particle effects available as an
action to an event, even though it did not have any influence to the game itself other than

adding to the feel of play.

3.3 Summary

From the discussion, we can see that our prototype is not directly implementable in the
workflow of the industry experts. The reason for this is mainly because the tool is limited
to the domain of 2d physic based games which renders the industry experts we interviewed
outside of the tools target group. The kind of games that are produced at 10 are simply too
different from what can be generated on our tool. There was on the other hand a consensus
that Kre8 would be a great asset as a quick tangible sketching tool, enabling designers to
directly test their ideas on players.

Of the features that was most important was the direct player feedback, and the tangible
manipulation and creation of game content. The prototype was also seen as a game expe-
rience in itself, and we were encouraged to put weight on the playfulness in the tool. We
also found a new potential usage of the Kre8, as a user research tool, designed to help the
researcher acquire knowledge about players.

While there were limitations to the applicability of our prototype, it seemed that the
concept of collaborative Real-Time game design, enabling designers to create and edit a
game on the fly, involving immediate feedback from the player(s), would be very usable in
their workflow. There was however a concern about the complexity involved in scaling the

concept, so it would fit their needs. Especially if the resulting tool should also support a
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production workflow. This implies that our framework is easier to implement if the goal is

to create quick sketches than if the goal is production value.
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4 Conclusion

Throughout this work we have presented a Framework for Real-Time Collaborative Game
Design in Digital Environments. We have theorized on how a design situation within this
framework would enable a much more fluid creational process between Designer and Player,

than possible with traditional design methodologies.

Furthermore we have implemented the framework in a digital environment, which we have
evaluated with experts from the industry of game design, with the intention to understand
how they understood the tool and framework to be supportive to their everyday design

processes.

From this we have learned that, while the current implementation of the tool, was unable
to fulfill their expectations of a game design tool, they were very interested in the idea behind
the tool and the framework itself. They saw a potential for using the realtime environment
as a way to avoid the time spent with going from the different stages of the iterative design
loop. Another potential domain for the tool, that was discovered during our evaluation with
the experts, was as a tool for player research, where the players attempt to interact with
the tool could be used to empathically understand the players themselves. In general it
seemed that the people form the industry experts group, that were all from different design
domains within game design, saw a potential for the use of a real-time collaborative design

environment, within their respective domain.

5 Future Work

We hope this work presents a beginning towards a new attitude toward how to leverage
digitality in game design. There is still, however, much work that can be done to further
develop the tool Kre8, in terms of usability and the types games that can be created, and
we plan to release the tool when it gets mature enough. By making the tool available for
the masses we could it could be used as a testbed for understanding design collaboration in

general, by implementing data mining, and analysis protocols.

Another area in which this work could be influential is found in the concept of Games
2.0, the idea that players themselves should be authors of games (Tavares and Roque, 2007)).

For this purpose a well crafted Real-Time collaborative game design tool, could function as
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a social platform, where designers and players alike could engage in a global social process
of making and playing games. For as Tavares et al. writes in their paper on Games 2.0
“why not allow the creation acts to happen online at the same time that players are actually

experimenting with the game?” (Tavares and Roque, [2007).

As we mentioned in the introduction we originally envisioned a tool that would include
PCG as a valuable asset in a design situation. Within the framework we have presented here
including PCG algorithms, would indeed enable an even quicker generation of game content,
and improve on the flow of the player experience. We also imagine that simple randomized
parameterization of game object properties or world properties, could be used as a method
for invoking constraints on the design space, thus forcing the designer to be creative, within

that constrained space.
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