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ABSTRACT

This thesis contributes practided evaluation research to the question of whether game design
tools can effectively suppt and expand game design practice. It offers insights that can be used

to inform future game design tool development.

Game designers, unlike most other design practitioners, typically do not use design tools in their
work. While conceptual models and swére tools have been developed to address this, we lack

discussion and critique of how tools work in practice.

Taking the point of view of a practitioner, this study of game design tools is based on longitudinal,
practiceled evaluation research condudes a participanbbserver, applying game design tools

to 5 contrasting game design case studies.

Design tools support game design practice. In Chapter 2 | set out what that practice is today,
reviewing the game design process and design activitiesgay particular attention to

contemporary trends and directions

Chapter 3 situates game design within the broader context of Design Studies. After reviewing
relevant ideas from this literature,conclude that game design is best characterised asfts<ra
. «]Pv J]e ]%o0]v U v 8Z 8 }%S3]}v }( <*]PV *u%%}ES A}po u
}ve J}ue_  ¢]PVX / EPp 3Z 3U A]8Z]v §Z]+ }vs ESU 32 }%0 8]} v
would represent a significant and disruptive change to auirggractice.l then trace the history of

development of game design tools within the game design and research communities.

Chapter 4offersa more precise definition of game design toatgl presents a comparative review

of the tools within this scope.

In Chapters | argue for the need to bring practided evaluation research to this question. Here |
set out my research goals and questions, before specifying the particular tools | practiced with for
this study.l discussnethods used in relevant researdelfis and outlines the method used for this

project.

Chapter6 introduces the game projects | used as case studies and describes how | worked with

each.Chapters/ and 8 present observations and analyses of my experiences using a selection of

viii



tools that vay in their approaches. These include (though not exclusivitity:Draft (Nevigo
GMBH 2011 Machinations(Dormans 2009).udoscopéDormans and Leijnen 2013nd

"% E}P E -«°]}v(Botler etval vVA13)Evaluation themes and criteria are drawn from the
Design Support and Creativity Support Tool literature. Cheptefocuses attention on the
practicalities, addressing the question of how game desigistmtegrate into the wider context

of practice.

In Chapter 01 present and discuss my experiences with my own game design tool, which |
prototyped in order to evaluate and extend one of the tool approaches under study. | explain my
tool design choicesome of which reflect the knowledge | have acquired through the course of

this study.

Chapter 1 summarises my conclusions in relation to how design tools might best support game

designers, and offers ideas for further practied evaluation research rdkd to this question.

Keywords:

gamedesign, design tools, practided, videogames, evaluation research
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conception du «Game Design de jeux vidéoElle cherche a dégager les éléments destinés a

instrumenter et a améliorer le développement de ces outils.
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aient été développés podes assister, il manque une étude approfondie sur la pratique de ces

JudloeX Vv % E v v3 0 %Gamsé Desifgnes, npirer étude se base sune étude de

terrain, menée paun participanttobservateur, utilisant les outils sur 5 études de cas.

Nous analysons dans un premier temps les pratiqgues du Game Déssggtifférentes activités
Ju%oo]l<p ¢ 3 0 HE u]e Vv "PAE Ve 0 % @E} eope Vv %3]}vX E

particulierement aux développements et tendances actuelles.

Le tapitre 3 positionne le Game Design dans le contexte plus général des travaux en cours sur la
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constitue donc, a notre avis, une rupture par rapport aux pratiques actudlmss retracons
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comparative des outils de Game Design.

Le chapitres formalise les questions de recherche de cette thése aetla ¢+ ]$§ [uv A op 8]}v

basée sur la pratique. Le point de vue méthodologique de notre travail est ensuite développé.
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1. INTRODUCTION

The art form of the video game has a very idiosyncratic reliance on the process and practice of its
designers; they work with creative and computational problems that form a web of deep
complexity. This is both a blessing and a curse to game designers: thenealgorithmic and
interactive dynamics of play are often too complex to be modelled or evaluated successfully on
paper, or even in the mind of a designer. While designersheratreative fieldst with their

graphical notation systems (music), stdrgarding (film), sketching and modelling (architectute)
have meaningful ways with which #@dbstract, externaliseanalyseand evaluate their ideas before
taking them into productin, game designers currently do n@ame designers, unlike most other

design practitioners, typically do not use tools to design.

Dating back more than a decade, key game industry figures and academic researchers have
sporadically but consistently idefigd our lack of design toolas both a problem and an
opportunity. They have argued that formal, abstract tools for designing gameplay (be they
conceptual models or software) must be developed if the craft of video game design is to attain

desired level®f sophistication and creative expression.

Towards this goal, theoretical work has been undertaken to formalise and abstract game design
techniques into formal models, to create taxonomies and to develop graphical notation systems
(Bjork and Holopainen 280 Koster 2005; Araujo and Roque 2009; Natkin and Vega 2004; Bura
2006; Sicart 2008; Reyno and Cubel 2009; Cook 2D#e recently there have been a few
attempts by researchers to concretise some of gné@eas into software tool©ormans 2009; A.

M. Smith, Nelson, and Mateas 2010; Karakaya et al. 2009)

The practitioner community, however, remains sceptical and has largely ignored this work, leaving
the question of whether design tools can meaningfully support and expand the practice of game
design unanswered. Even within the research community there has been relatively little discussion

or comparative critique of a kind that can inform future advesan this emerging field.

To enable any such a discussion we need practical evaluation of proposed design support
approaches that goes beyond simple research validation. This doctoral research project aims to

contribute evaluation research towards thiae Taking the point of view of a practitioner, this



study of game design tools is based on longitudinal, prat¢éidesvaluation research conducted as

a participantobserver, applying game design tools to longitudinal game design case studies.

| have lo&ed specifically at videogame design, though many of the tools for videogame design
would be useful to tabletop or peand-paper games as well. In additiatye to the scope of this

work as a doctoral research project, my case study projects have tieggn and development

team of one person (with one exception, where | collaborate with a visual artist on game narrative
for one of the case studies). As such, | have had to infer what design experiences with tools might
be like within larger design teams émore typicaldevelopment contexts. To imagine this | have
drawn onmy background as a game designer, programmer and sound desigtien the game
industry in Australia and France, ongoing freelance work in seeath based mobile game
development and participation in industry workshops and conferences. My perspective is also
coloured,as the reader may notice in the way | approach design tdxglan earlier background in
musical composition, the path to my doctoral studies being viaradergraduatesducationwithin

the discipline of Music.

Game design is many things to many people, depending on their viewpoint and a¢jbada. met
peoplein the arts and entertainmentorld who aremost comfortableunderstandinggame
designersas creatives whavrite soriesthat happen to be irgractive and require computers. |
have also mepeoplewith a technical backgroungho imagine gamelesignes asuser

experience designers wharite technical specifications fahe development okoftware, the
function of whichhappens to be to entertain the usersleither of thesegperspectivess strictly
untrue - they simply demonstrate how widely variable our range of disciplinary understandings

can be.

To analyse my experiences with these tools and my case sttidkgsfore, | look toa range of
research disciplines. Firshe workthat has been done directlgn the topic of game design tools
within the disciplines of Game Studies and Computer Sciendélaman Computer Interactioim
particular, however, tiraw upon knowddge fromdomains where the discussion on tools and their
relationship to design practice is more advanc@dsign Studies, Design Support Tool and
Creativity Support Tool researdn.order to understand some of the domaspecific design
challenges facelly game designersalso consideaspects of game design cultuaed practice, as

well as contextual factors such as game industry trends that influganee designoday.



| have sought to address the following research questions:

1. Can game design tooismprove game design practice?
2. Cangame design tools expand the scope of game design outcomes?

3. How dodesigntools change or impacthe gamedesign process?

More generally, | hopetb discover knowledge that could contribute to future game design tool

development research

1.1. Structure of this thesis

Design toolsgpport game design practice. In Chaptdrs2t out what that practice is today,
reviewing the gamelesignprocess and design activities, and giviagticular attention to

contemporary trends andlirections

In Chapter 3 | looknore broadly at design practicEor this | draw theories from Design Research

ta domain that some games researchers have identifiel@aemising potentiaframework for
understanding game design experiencEsllowing drief introduction to Design Research, |

present some of its concepts and discuss their relevance to game design process.-Boecdio
differences and challenges are also covered. From within this context | conclude that game design
is best characteredd as a craftbased, vernacular design discipline, and that adoption of design
*U%o %} ES U ve oZ9B WA e M ¢]PVX

Chapter 4 traces the history of the calls for and the development of game design tools, a research
domain within both aademia and industry that aims to give game design the support it needs to

allow it to develop into a mature design practice.

Chapter5 offers a definition of game design tools that | use for the purpafshis study, then a
reviewand comparisorf the tools the research community and industryMegroduced that fall

within this scope.

In Chapter 6 | argui®r the need bring practicéed evaluation research to this questiodere | set
out my research goals and questions, befepecifying thearticulartools | practiced withfor this

study.



Chapter7 discusses methods used in relevant research fields and outlines the method used for
this project. As a participan} « EA EI*"E (0 3]A % E 35]5]}wledEreseqrchpl $]vP %
describe how | applgn understanding of the design process to observe and analyse my

experiences with the game design tools under study.

Chapter8 introduces thegame projects | used &sase studieand describes how | worked with

each

Chapters 9, 10, and 11 elaborate my ehstions along with analyses. This contergtrsictured
aroundand framed by evaluation themesd criteriadrawn from the Desig&upportand
Creativity SupporToolliterature. While Chapters 9 and 10 focus on the tools themselves and the

act of usinghem, Chapter 11 widens the focus to using the tools in the context of practice

In Chapterl21 present and discuss my experiences with my own game design tool, which |
prototyped in order to evaluate and extend one of the tool approaches under stigplain my
tool design choices, some of which reflect the knowledge | have acquired through the course of

this study.

Chapter B concludes this thesiwith a summary of findings and some potentil#ections for

future work.



2. THE ROCESS AND ACTN\STtH GME DESIGN

2.1. Overview

Design tools support game design practice. In this chapter | revteat that practices today.

First, | give an overvieof the literature on game design activities and proceséwhich there is
surprisingly littlel then review gee design taskshighlighting therise in importanceof
progression design, followed by a review of game depiguess and design activities. | give
particular attention tocontemporary trends and directionsyhich include datadriven design and

"game jan culture_ X

2.2. Apaucity ofliterature

Any analysis dhe effect usinglesigntools has orgamedesignprocessequires a reference
point: an understanding ofurrent game desigprocess. Here we come upon a problgmowever.
As | will argue in later chaptgmone of the reasons for the lack pfogress in tacklinthe question
of design support in thgame desigmommunity is the lack of formalisation: designers hage n

yet codified their practices

One might expect, however,systematicstudy of game dagn practice to have been carried qut
if not within the industryat least within the academic spher8uch material coulgrovidea

useful reference and starting point for my studyis is largely not the case, howeuétittinen

and Holopainen, who atgsed six game design bodksseehow the literature in our domain
correspondto the theories of the general design research, found that even the most popular
texts ostensibly writtento teach game desigre(g (Fullerton 2008; Salen and Zimmerman 2005)
stop short ofdescribing thegame desigrctivity itself, focusing instead ogameanalysis
(Kuittinen and Holopainen 200%olopairen and Nummenmaadd thatgame desigms a design
activityistreated by the literature aghonolithic[U uC S E]} e Z (ldolopaiheB,

Nummenmaa, and Kuittinen 2010)V/here desigractivityisimplied, it isbrainstorming:

There isatendency towardsquallingsolution generation to brainstorming game ideas, which are
then gradually revised into game designs tigh an iterative proceg$-ullerton 2008; Rouse and
Ogden 2005; Salen and Zimmerman 2005; Schell 2088 view is somewhat problematic
becausetihides the intricacies of solution generation under the heading of brainstorming thus
making it harder to understand and talk about the mechanisms behind it. It also suggests that

5



solutions are only created at the initial stages of the process thus fultlhering the idea that
design takes place throughout the whole development cylgttinen and Holopainen 2009)

And according toalvinen (Jarvinen 2008, 48)

Y]v uC A% E] v u}*s }(8Z 0] & SPE (MVv S]}ve 8§ ]88 5 }v Vv ]v
2005), or is strongly desigorientated (Salen & Zimmerman 2004; Fullerton et al. 2004). These

aE Ju%}E&S vS }v3SE] MuS]lve o epu ZU us $Z C & oC «u]s o}s }v 8§z
experience to find practices and methods to transform the inspiration into concrete results.

Indeed, the games research commurtitys paid little attention ® game design process (perhaps
the exception being study of the process of making serious ga@esiologist Jennifer Whitson
points to the lack of developerentric research in general within Gamei@es, and attributes this
to issues of accesthe gane industry being, until recently at least, a notoriously insular
communitywith developers typically being legally bound by rdisclosure agreements suspect
it is also a disciplinary issue: the fact that Game Studies is situated raeonilyd disciplies that
focus on, and have the developed tools to analyse, audience and technology (Literature, Media
Studies, Computer Sciendéyuman Computer Interaction (HC&Xc.), rather than design practice
and practitionersThe exception is the growing researcitdis on design practice being initiated
by Artificial IntelligenceAl) researchersvho areworking in the areas ajame design support,
procedural content generation and automated des(gften within the field of Computational
Creativity) It has been pedominantly these kinds of researchersnes whose jolit isto create
solutions t who have expressed an interestlimeaking thedlack boX{of game design dowmto
definable processes and activitigsat can be formalised, and, in the cases of procatlaontent

generation and automated desigfor example reproduced.

Someof these researchers have found it useful to laolDesign Studies for guidanaad | have
done this also in the chapter that follows. In this chapter, howelaave been compleld to
supplementacademic resarch with industry publications, as well msowledge | have gleaned as

an industry participant.

! This scenariewhere computer scientists find themselves tasked with tgyia make up for a lack of foundational
design research, and end up providing some of the groundwork of design theory themsslwes unprecedented.
Design research itself has historically been instigated by interdisciplinary researchers with a badkgrartificial

intelligence (Herbert Simon, for example).



2.3. Game desigriaskstoday

Here | look at what game design is today, from the point of view of the tasks of game design.

The term'game designis generally understootb mean the crafting of the core player experience
(‘gameplay’ or 'rules’), rather than the visual, narrative or software components of a game.
person employed in the role of game designeaeisponsible for the desigof a game artefact as
opposed to its constructionVhile some designers may have production tasks, where they are
responsible for producing or editing game data (often mission editing or statistics for game
balancing), the primary role of a game desigisathat of conception and communication
throughout the course of the project. They are responsible for generating, developing and

problem«}oAJvP AP Uitothe@layer experience.

In the 1990s and 2000ss team sizes increasatid games becamedmger productionsdesign

roles were split into specialisationGame design and level onission design. Narrative design and
technical design too, in larger teamBypically, in large scale game developmeakay, game

design roles are bik@ndown into sgecialist rolesThe main specialisations are game design, level
design and narrative design/writinglhey vary according to genre, but these roles are typical in

AAA games.

Game deg P vif uded to designate a sutategory of game desigias distinct fron the sub
§ PYEC "o A o «]Pv_U, tyficklynjeans peddriing design tasks concerned with

the mechanicsrules or system elements of the game, and how the player interacts with that

system (what Chris E A (}E . E] « 85X @HCrawford 2003, 168)A game

designeiis usually involveth the tasks of ideation ahconcept development in the early stages of
«]PVX > 8 E § «le JVA}OA *]PV]vP 3Z ~Epo +_ v E} +C+3 u

dynamics of the game etsystem fora first-person shooter, or figure out jump heights and special

21n this thesis | am using a definition where AAA signifies medium to large scalemiflidti dollar budgeted game
% E} U S]tveU ¢ ]JeS]v S (E}u ~]v] _U "e} ] gameg X X & }HeU v u} Jo



attacks fora platformer.~d Zv] osysfe@@s designis a specialisation within the game design

role, tasked with the design of game safsstems and game econofny

Level design takes those elements and createtent for the player to experience over time
within a space (i.e. game level) or within a narrative comprising missions, for exafifiple.game
design is conventionally the systefagented, numbercrunching task; level designers, though also
responsible for balancing player skill and difficulty iaittwork, conventionally more concerned

with world and story and momerb-moment gameplay, and less number crunching.

Among the game writer roles, the narrative designer designs the narrative for the game, in
collaboration with the design team. Level/mims designers may write mission dialogue

themselves, or this may be assigned to writers.

These roles are often broken down even further in large studios. For example, a designer might be
responsible for spawgpoint placements within théevels t and thatremains their sole design task

until they are promotedo a different game design jolihere are also exceptions to the practice

}( **]PV]VP *% (] *]Pv E}o *W (}JE /£ u%o U s oA [« ~ 0_ *C
separate out design from produotn roles(Birdwell 2006)and small independent development

teams often see artists and programmers performing design tasks.

2.3.1. New design tasks emerge

The tasks of game design withhre industry are changing. Independent game development has
allowed game design to explore new directions, from which new genre currents have emerged.
These include design for procedurally generated gameplay, sandbox games experiences (e.g.
Minecraft),an ~v}3 P u ¢ ~P u « A]3Z}pus (]vDedr Esthie} Mowdvera$IX
describe belowarguably the most significant changes to the practice of a game designer have

comealong with new platforms and business models

8 }& ]JvP 8} Z}oo]vPe v UusW ~ v  }v}uC ]e <Ce3 ul]v AZ] Z E «}pE =« ul}A
%o 0 §} %0 U }E }v %3u 00C (E}u }Av E 8} }JAv EX €Ye D}e3 P u e« }v3 ]v
person shooter has simple economy: Ammunition is obtained by finding it or taking it from dead opponents, and it is
}vepu C (]E]1vP C}(Ralinys 8adAdams 2003, 234)
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2.3.1.1.The rise and dominance of pgoession design

Jesperduulhas giverus a handyistinction betweengames of u E P vand fames of
progression:
The history of computer games can be seen as the product of two basic game structures, that of
emergence (a number of simple rules comb@to form interesting variation) and that of
progression (separate challenges presented serially). Emergence is the primordial game structure,
where a game is specified as a small number of rules that combine and yield large numbers of
game variations, wich the players then design strategies for dealing with. This is found in card
and board games and in most action and all strategy games. Emergence games tend to be
replayable and tend to foster tournaments and strategy guides. Progression is the hitorica
newer structure that entered the computer game through the adventure genre. In progression

games, theplayer has to perform a predeied set of actions in order to complete the gafdeul
2002)

Juul tells us thaall pre-electronic games are games of emergence; simplesil#ading to complex

gameplay, while ppgressionbasedgames arehistorically new_ X

| would argue thatn the domain ofcontemporary digital games, especially in the Apace
games with strong progressi@tructures dominateWhilethe rise of more experimental
independent productions hasffered a wider range of game genraisis structureis still dominant
in that space as welThis igeflected in the breakdown of roles in larger design tesamvhere

there are often many level designers compared to the number of game designers.

The nature of game progression has been changing, however. So too hakiedbef design
tasksdesignerdind themselves having to perform. Significant changes to the natudesifjn
work over the last decade reflect thapid ascendance afew game genres, platforms and

business models

One ofthe most disruptive trendto affect gamedesign practicdas been the rise of the games
asservice modelGamesasservice, now the dminant model worldwide for mobile gameasnd
moving into the core games spafleesJacq 201rose intially in East Asia, where freemium
payment models emerged (fd@moth casual and core games) largely in response to pikaey 1o
this model is long term retention of players, as garasservice is typically monetized using a
A(@Eium_ % Cu v3 u} oW % o0 C E widmirotaBgdadEs a3 ey @@y rathe

than as an ugront purchase

Gamedesign for the gameasservice paradigrhasbrought some interesting challenges to the
distinction between games of emergence and progressighile Juul argues that most games
9



contain combine elements of both emergsmand progression, games-service ha provided a
new incentives tdind ways of introducing and superimposing progression structures gpome
genres that arein terms of their core gameplagames of emergence&Candy Crustor example,
offersquick,match3 P u %0 CU us ]S ]+ S-Erndsetati@ndiig with tlvePgame
broadly speaking, their progressianSZ s ]« | C S} SZ P Sahdboy styles X
management simulation games suasRollercoaster Tycoare nowplayed within the conteixof
heavily engineesd progressionme-emerging as games lilk&armville puzzlegamesare now

predominantlypackaged as levels with elements progressively introduced.

In many suclgames the progressias heavily engineered régressiorcan, in a sense, lseme

the coregameplaymechanidtself U AZ & §Z % 0 @Qné&kifg and méaningful play
whollycontained A]$Z]v §Z [Rogrefsion desigrzor example, thenomentto-moment

activity may be as simple as clicking or tapping a button (as satioglan }P}eS[e & }}HI
gameCow Clickgmwhile theinterestand strategy of the gamisthat of returning to the game

repeatedly v e3@E 8§ P] o00oC 8} vP P A]3Z 8Z P u [P TEIPE «<]}v o
progression can become so complex over suang period that the progression itself (the

acquisition of skills and powers and items) can heawvergent properties of its own

Even theconventional® %0 (E u®|gonsole and PC gamepexience has been influenced:ata-
game elements in the form of poiséind badges are now awarded for all console garkesn
large-scale productionsiave beguradopting this trend to some extent, as AAA games begin to

adopt the freeto-play business modehétably PC games suchOTAY.

Henceprogressiordesignis increasinglyanimportant and complex design task. Later in this
chapter | cover how this challenge is being met by the game industry in terms of changes to game

design practice.

4 Pokémorgames are a good example of this.
5 "% E UJpUu_ %o @] AvP S} %0 C E %o UE Z *]JvP §Z P u }USE]PZS |XtoX * } %o %o}
%0 C_* u} o0 AZ E §Z P u }leampadyéitisingdr puvchases.
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2.4. Gamedesignprocesstoday

There is little in the literature to guide us amhat the game design processtually isas part of,

but distinct from, the game dealopment process.

Accordingto Kt§S]v v. v ,}0}% Jv v[e 1110 *pEA C }( 8Z P u *]Pv 0]8§
describe how game design is split into different stageshaspsAll models describedre

variations on a theme: design, test, and analysend one is linear while the other is iterative

One set of literature uses whauittinen § o « &E] e 7~e3 P u} o_ AZ E 52z
passes linearly from one stagethe next e.ginitial idea concepting, designing, prototyping,
implementing,playtesting(Kuittinen and Holopainen 2009)thers advocate a modalithin

whichdesign emerges through rapid evolution and iteration of concrete prototypes ranging from
simple paper ones toomplex, and almost finished, software implementatigsittinen and

Holopainen 2009)d Z]+ 18 & 3]A u} o] v A E v A] oC }ve] E noe

though not always possible within business constraints and large scale productions.

The game design pross is ofter[15, 8] describedsproceedingn an iterative spiral where the
basic activities of thdesigrerskeep repeating until a satisfactory solution is reached. Another
popular way [1, 8, 2, 13jf describing the process is to view it in terms afceeding stages,
usually described as concept design,-preduction, production, and posproduction Whereas
these models can be used to describe the process itself, they appéarhardly descriptive of
design as an activitfHolopainen, Nummenmaa, and Kuittinen 2010)

Kuittinenand Holopainen note that this design process model contains, somewhat recursively,
A« ] P v which is not broken down into different types of actions and activities so as to enable
us to analyse or discuss what the designer actually does when they develop a concept into
design, or how they set about modifying their design after gildytesting a prototype that has
been built for this purposéKuittinen and Holopainen 2009)

| would argue that thiseluctance or inabili to describe desigis symptomaticof the fact that
game design has been, to date, very much dependent on and somewhat dominatexhi®y, g
production: game production is nownore than ever, treated as a gandesign activityOver the

course of this chapter | will show how and why.

11



2.5. Game design activities

2.5.1. Conventionaldesignactivities

The description below reflects design as it is conddah the context ofa conventionalgame
developmentcyclewithin medium to large development teamBvendevelopment that has
}% S <}u ~-ifspwed iterative processs (for example sprints, documentation using user

stories, etc.) often still bradly follows these conventions.

Typically (i.e. in a standard commercial game development context) game designers perform
designtasks using a combination of natiiahguagebased documentation followed by (or

concurrent with) prototyping a playable versiof selected elements of their design.

Documentation is considered to laagame designer's primary task and manifestation of anything
§Z S }upo 00 * |'PUIntit tecgdly, it has been the conventido author a

game design document (&DD") which can run to hundreds of pages in lengttese large
documents, which were often demanded by game publishers, are difficult to maintain and read
and have a tendency to quickhecome out of datelndeed,moderngame design books de
emphasisette role of GDDESchell 2008, 54:54; Fullerton 2008, 446more modern apgmach is

to produce short, disposabldesign documents that target specific areas of the design, written as
and when they are needed, to be replaced rather than necessarily updatednigotationis

created using word processing, spreadsheet and data flow Ngayosoft Visip software

packages. Diagramming is most often used to map out certain details about user interfaces,
narrative flow, maps, screen wireframes and statistics. Wihizd are no standard models or
visual vocabulary to express core gameplay concepts, individual designers sometimes create their
own ways of diagramming or sketching their ideas visually ‘'on thé&Sen and Zimmerman

2003) often improvising different ways to express thieieas for differenhprojects.

Predominantly, however, the game mechanics, (the 'rules’) are expressed in natural language.

6 Agile development. Seg@eck et al. 2001)
"Possibly the earliest attempt to define a game design method is the game design dodisreinteier 2003)

12



Following documentation, a software prototype of the design is usually created by production
staff (programmers, artists) under the direction of desigg) who as designetgpicallylack the

production skills required to effectivefyroducethe prototype themselves.

Prototyping is considered a critical game design tool, in that it makes up for the perceived

weaknesses of game design documentation. Bonag a playable version of the desiga

prototype tis considered to be the only reliable meanswuéluating and describing the emergent

behaviour of produced game desigi@ster observes that p]jo JvP P u }(( }( P u .

documentis liketnjvP 8} (Jou u}A] }((}( 38Z ]E& 8}E-+ }uu vs EC_V
oo ES SZ S Ju%}ES VS < *S]}ve epu Z o MNe SZ P u }u%oo]eZ]vP

€% 0 C Ee++ Z AJVvP (uvM_ v vugh @nception AndEesighzl@ghey can only

be answered by plagSalen ad Zimmerman 2003)

When creating a prototype,asigners must decide which aspects of the degiigy want totest.

Usually this is a core game mechanic, but it could also include any game mechanics that are novel.
In this way, the prototype igargeted; t is notsimply a smaller, rougher version of the game.

Several prototypes may be produced, each dedicated to evaluating different ideas. Designers are
usually not the only clients of the prototypes; the evaluation of key art and technical challenges of

the game could be included in the same prototype.

Designers aim ttearn from the prototype and integrate their conclass into the design. Within

a conventional game developmeptocesgnow falling out of favoury §Z % E}S}SC% ] "SZ
A C_ (3 eads&tidnh @nd the game isuilt from scratch, the designetseing unabldo

%0 CS 8 A E-+]}v }( 8Z P u ti.P. thwards $Heoerd of%exelopment. Iterative

project management styles, facilitated by advances in game development teclynblagemore

recently afforded designers the ability pdaytestthroughout the project.

Organised user testing, often conducted by specialists in user research, can pplayigsing

feedback to designers that serve as a resource to support designrtgirtkverguality assurance

testers- whose function is primarily to findugs t can provide designers with useful data
Designerscar%o E}A] <t 0]83C eepu@E v 5 5 Ee *% ](]hodrsedoesit «U XP)
take to complete every missionintne u _U }JE& ~ v A EC }e+e (]PZS Alv pe]vi

0 e¢ X
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The gaming public has also been used pagtesing resource by designers. Public and private

beta testing for some core game genreparticularly Massively Multiplayer Online gamekas

been practised for many yea/here the game is played online, it has been possible to gather
data about the player experience via the internet. Offline games have relied on cooperation of the

player to go online to senthesedata to the developem the form of written feedback or log files.

2.5.2. Modern directionsin design activities

2.5.2.1.Design by making

More recently, prototyping has become accessible to designedesfyneraccessible prototyping
method that has been made possible (within the independami amateur sectors of the game
industry in particular) is the use of simplified production tools, some of which have removed the

need for the user to know any form of programming to create a simple game.

This has meant prototyping has become a mainstiageesign practice. It has also spawned a
% Z viu viv A]8Z]v §Z upoSpuE }( P u *]Pv IVIAv +« 8Z ~P u iu

rapidly design and produce a game or game prototype within the space of a day or two.

Another prototypingtor perhaps bettercao "« ]u peniejhod is paper and physical
prototyping, inspired by the methods of board game designers. It usually involves using cheap
materials like cardboard and plastic tokens as abstract representations of game elements to play
out a 'realworld’ prototype of the game where humans perform the role of the computer as well

as the players. This ‘analogue’ style prototyping is encouraged as best practise by the major game
design textgFullerton 2008; Sah and Zimmerman 2003publisher and developer Electronic Arts

gives its internal designers workshops on physical prototyping methods (Full2i08: 20).

2522 +]Pv AZ}us +8Co _

Some studios have developed their oparticulardesign conventions and préees. It is difficult

to find material on these, or to know how much exists, as internal processes are rarely shared
openly. That said, designers frequently switch between projects and employers, and based on my
personal associations with designers wotkaround the industry, it is hard to get the impression

that any major studios are hiding secret practices that are significantly different or much more

elaborate than others.

14



We do know, however, thdtlbisoft for example, call aspects of their designgtiee "Rational
Design".According to arnntern who wrote about the methods he was taugittUbisoft Rational

» ] P v g toal for facilitating solid learning and difficulty curves and even helps us to inject a lot
of variety into the game experiencéMcEntee 2012)Within the context of progression design it
appears to be the measuring and distribution of gameplay elemenermg of difficulty and
variety. Design thinking is supported with simple tatded charts, for with the data arelerived

from playtestingandis extended byleductive reasoningnd simple calculations

In addition, over the years designers and teams have occasionally shared their own design
methods in trade magazine&éme Developanagazine and oits associated website
Gamasutra. Level design approaches, diagramming methods and the udeadsoft Excelo

calculate game balancing data are popular themes.

2.5.3. Testing

Though testing has always been part of the game developnrenécent yeargestinghas

become moreextensively and intensively applied to the design process

2.5.3.1.Automated testing

As described above, designers recaigut from teams of quality assurance testeReal fayers

(the designer, the team, the Quality Assuramispartment t anddepending on the nature of the
project, public beta teste)splay a version of the game feeding that back into the game désign
the form of written reports With the games as service model (mentioned above), where games
last weeks and months, internplaytesing is harderAs discussed above, progression design has
become technically challenging. Conventionally, progression design has been tested by quality

assurance tester8ut this is no longer enough.

Automated quality assurance testingisw usedto supplement manual, human methods.
Automated testing has become common practice in the software industry and has now become
adopted in game development. As well as verifying gameplay (dgiexample:(Marlin 2011)), it
can be used to produce gameplay traces that can answer simple-tzasgel questions a designer
could have that could be scripted. Rather than using deductive logic, an automated testing script
vU C ¢Ju%o EuS (}E U "% o0 Qer®Xeriy gamaidatg Ahjautemated
testing script for a fre¢o-%0 C P u U (}E& ]JvesS v U u]lPZs Z | (}& Z vP « ]

% }]vS_ ~3Z %o}]vd & AZ] Z 3Z %0 C E Epve JpS }J(Pu PEE v (
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with real money in ader to continue playing) after each change the designer makes to the game

data. | have created such a script.

Automated testing, however, has difficulty testing the player experience. The creation of
automated players is in fa@a current research chaltge(Nelson 2011)A script can exhaustively
play a game but it cannot make gameplay choices as a pllysris a gap that can be filled by

player metrics, which I discuss below.

2.5.3.2.Players as testers

Above | mentionedhat in the gamesasservice model aevolving relationkip between the

player and the game over time is a designed elemenhefgameplay itself. Typicalligamesas

Service *]PV % E} e ]J* A EC <]u]o o S }us IRi¥s @011 ) e Klindmal Viable
Product (MVPJi.e. a deliberately small vergiathat is not the final product), a term borrowed

from the software developmenindustry, isbuilt expressly fodesign and testing purposes. The
MVP]e "eloquv Z _ ]Jv e¢JvPOo u EI § ~]¥tiXnpva prvauct lawrcEsG much

as a public beta test. Over a period of weeks, playericgeare gathered in redlme, analysed by
game designers and specialist analysts, and used to infogm] (] $]}ve 8} $Z P ulf[e <]Pv
a certain part of the game is littiegsed by players, for example, the designers may conclude that
this part is not successful and it may be cut; if players fail too many times at a task that task may
be simplified. A/B testing borrowed from Ineraction Desigrt is also usedyoth for balancing
gameplay and making decisions about the visual and interactive elements of the Qacethe

game has attained certaipehaviouralgoals, visible in the metrics (typicatBlating toplayer

retention and monetization behaviour), the game desigonassidered strong enough to launch
globally t this time as a product. While the game is live in the global market, small design changes
are made and new content is added, but it is in the $afinch phase that major design changes

§Z "N }E& P u areméant to take place.

In this waydesign thinking is supplementday the capture and analysis of player datehichare

E o] M%)}V 5} 15 & S]A 0C E *Z %o P u [+ <JTRestnéw g&nsd po E ol
design activitiesnvolving the peparation for, the gathering of and the analysigtdyer metricst

o(8§ v o0 -NEFA v th&#&ebecome dominant in the activities ghme desigin this

new sectionof the industry.Design rtes dedicated to this are becomingpre prevalent.
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This is leading shiftin game design practice more broadsthe gamesasservice monetization
modelgainstraction in core gamesyorking with player metricgatais becominga commonpart

of the design process for more and more genres of gamea variety of platformgWhitson

2012, 310)Another contributing factor to the increasingly widespread use of player metribsiis t
it isnow technicallymore achievable Of course, as mentioned abowgathering of player metrics
usingpublic and private beta testing has been used for sgame genres for many yeats

notably for online gamedlow many more game gense E <pu]@ystvoAv _ %0 CU v A v
singleplayerPC games & }(S v %0 C tthededdult mode of Steam, the dominant PC
gaming platform, is online. Development support for the gathering of player metrics is now far
simpler as well, with the relatively rent availability of tools built into popular game engines that
plug into online analytics servicasany of which arggamespecific.Unity (Unity Technologies
2005)plugs intoGameAnalyticéGameAnalytics 2010for example, whil&sameéviaker. Studio
(Yoyo Games 1998artners withFlurryAnalytics(Flurry 2005)

Another contemporary trend that also harnesses playegdals SZ % & S] }( “}% VvV 0 %o
is popular in indie game development. Access to the alpha requires payment from players, and its
function is primarily that of fundraising for further development on the game, and community

building ahead of the gam{* }((] ] 0 0 pv ZX Vv }% v deéodBack oo deSgBrsA] o

The design success of Minecraft, which ran arguably the most famous open alpha, is widely
attributed to the long period of tweaking to the design based on feedback froncdhemunity

during its open alpha.

In this way, testing haseen extended and formalised into a powerful design tool, as part of the
iterate-andtest formula now generally accepted as best practice in game ddsidact we can
see that, generally speaking, the emixgtrends in game design activities, from game jams to

data-driven design, fiinto and reinforce an itera-and-test design narrative.

2.5.4. The nfluenceof the software and internet industrieon game design

Thisiterate-and-test method within game developnme did not emerge in isolation; it came, in
large part, from trends in theoftware development industryt specifically iterative development
models Thk is not unusuat game development has long been influenced by the software
development industry. Therst practitioners of videogame design were programm@sawford

2003, 114) v P 8 tg¢chnical qualities continue to be (though arguably less than they were)
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V Ju%}E&S vS ( $} EorhmercRisucdess. In terms of power within development
studios and salary, engineers still retain a lot of power in relation to designemuktbe argued
that this is necessary, the technical difficulty of game development is still significant, as is the pace
of technological change. This dominance, however, could explain why game developers have been
influenced by the softwarendustrymore so han design disciplines in other entertainment
industries in terms of design practicks Iwill argue further onwe can see this influence
continuing and intensifying through into the new trendsgame design practice that are emerging

today.

dZz ~eSulP ofor game desiglescribed by Kuittine and HolopainerKuittinen and

Holopainen 2009)nakes sense when seen alongside a conventional game production proitess

is effectively the result of game production forcingdtstext and constraintento game design

Here game designers are obliged to fit their work into a sequence that includes high concept
development, preproduction, and production (alpha, beta, completion), whetaytesing and

major design changes are only possible months into the process, shggly@& SZ " 0% Z _
milestoneismetdZ P u [* % 0]*Z E Al}puo uv 8§8Z 8§ 8Z (poo ]PvV

approved before production would commence.

As Waterfall-style production processs(Benington 1956fell out of favour in the widesoftware
industry, game developers had similar critiques of its use in game develdasesior example:
(McGuire 2006; Cook 2006t was a process in whid@ngineering productionand business
priorities tended to dominate often at the expese of design concerns (designers having to wait
months until they can playtest a first version of their design, for examptespired bythe wider
software development industrje u}A 3§} A GEinspirRrdproductionmethods,thinkingon

game developmeinproduction processsshiftedaccordinglyl personally recall how in 2005 | was
told by a very influential game design figure thia¢ best game design advice he could give was to
read The Agile Manifesto He ~ A EC } C_ ]v P u thiswe design} Bot
development)was talking about it and how it migithprove game design process. In other words,
designerdopedthat 13 E $]A A 0}%u v3 u 8Z} « }uo Vv}$ }voC *}oA §Z
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produdion issuesbut also empower game designdesyain,see(McGuire 2006; Cook 2006)he
secondt iterative t model of design process derived Kuittinenand Holopainen from the game
design literature reflects thisew game production modeti.e. game design within a
A 0}%u vd poSuE AzZ E ~]8 E 3]A A 0}%u v3_ ]e VIA }ve]

Using the old production modelaghe design was very much at the mercy of productiterative
development has givegame designers moreontrol, but it is control afforded notby more
powerful design methods otools, butby having more control over prodtion. In the new model,
production now serves design to a greater extenbtptyping and other forms of productioare
formalised as explicit steps of the design pro¢eéssting for the sake of desigs formalisecand
extended (to online player metrizsHere againin player metrics we see the influencé current
trends tand the technologied of the software devéopment industryandits almost ideological

belief in the powelof dataanalytics

Indeed, key elements of the modern game design toolset (even some of the modern language of
gamedesign SZ % ZE « ~( ]Jo EoC_U ]wRtsupgatamareidbroesbis o
Merate-and§ ¢S u $Z} U }uo ]Jvo EP % E&S S$SE&goimgare S} SZ ]Jv(o

development industry®

Of courseaside from the conscious adoption of modern production approacb#ser factors
have played a partAdvancesn technologyhave made it significantifaster and easier to
prototype gameghan it was a decade agBusiness factorBave also influenced these design
trends.For example, thgathering and analysis ofgyer metricis nhowbecomingnecessary for
busiress reaons This is in large part due to changes to the publistereloper relationship
within game industry business modeggiblishers and investonsho would previoushhave
offered production fundingpn the strength of a pitch and due diligence noxe ancreasingly

demandingthat some form of thegame bealready produced angdrovedin the market for

8/v 1iid §8Z /vsS Ev 8]}v o ' u A 0}% Ee[ +¢} ] 3]}v o0 u %odfftie finGipld S u v P 1
factors contributing to a workplace culture of long hours, job instability, scheduling-bldgvand a 95% marketplace

failure rate(IGDA 2004)

91t is worth nothing that, in addition, board game and table top gaesigners have been using iterative methods for

years t another reason for videogame designers to be comfortable with a protegypktest method.
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example, interest generated in the game via a créwading campaignplayer metricfrom a
soft-launch or release on a single platfojrinefore they wil publishor invest. This isow common

in mobile game publishers and there are sighestablished AAfublishersfollowing this trend°.

In this way, large sections of the game business are adopting a model strikingly similar to that of
start-up busines culture practices of Silicon Valléwhere, not so coincidentally, perhaps, the

]Jv peSEC[s u]v }V(E vV USZ 'u A 0}% E+[ }JV(E vV ]+ Z o

"u e[ E o0 3]}veZ]% A pdiENar&dede]op@ent industrig important to note, as its
effects flow through into game design and into the dayday work of practitioners. Game design
is being shaped by not just the technology and platforms it uses to bring games to life; it is shaped

by the design practicesf andthe business landscapeadgroundingthat technology.

2.5.5. The pros and cons of iteratand-test game design

Here | discuss the effects of these methods on design practice. In particulive senew

methods solve the gap in the design tool chain?

2.5.5.1.Desigrby-making

There are undoubtethenefits to designers being able to represent their designs as playable
prototypes rather than in a documerttit is a superior means of communicating and exipigr

their ideas. Unlike the blank page that a text document offers, however, there are fundainen
unavoidable limitations in what can be explored and expressed using production tools for the sake

of design.

First, atempting to design sophisticated experiences by prototyping can unwittingly privilege
design elements thatanfeasibly bemplemented within the prototyping environmentThis
limitation couldbe partially attributedto$Z o]Ju]Se }( $Z « ] P i@ §kill} drymdre Z
fundamentally due tothe limits inposed by the tool. This is inevitabtepls that allow designers
to createrapid prototypesdo this byseverely simplifyng, constrairng and restricingthe

possibility space available to theslgner in order to do thisThis is a serious problem, giviat

oA U (JE £ u%o U rcuy E Vv]AE[* Mipwcdliective]sGuarkerix.coinh _ ~
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design tool researchers believe that tostsongly affect a designdrr SZ}uP ZS %{REgnicks -
Myers, and Nakakoji 2005)

Secondlythe production goals of production tools are in direct conflict with the maintenance of
the kind ofunresdved ambigutiesin the design situatiorconsidered effective in design tooft.
Production favours a direct path towards a goal, whereas design favours the exploration of a
problem spacelawson noted that for architectproduction tools (in this case[ BCAD systems)
that were effective in helping architects c@msesoluionswere found to be obstructive in terms

of creative exploratiorflLawson 2006)

Tellingly improved production tools and theaseof producing a playable experienbavenot
necessarily reduced design and development time for all genres of gawale. agame can be
produced over a weekend, the design work involved in the development of even relatively small
games has not necessarily been redudedvould be hard to clainthat the majorimprovements

in the desigrby-making toolset haveolved the wicked problem gfamedesign.

2.5.5.2.Paper prototyping

While production tools are certainly more accessible than they used to be, they do require an
investment in terms of technical #lk and, as noted above, they constrain the exploration of the
designer A paper prototype isin one sensgan effort to participate in the prototypendtest

cycle without those constraints. It has its own drawbacks, howdsesn the strongest advocate
of physical prototypingdvise that paper prototyping @nly suitable forcertain styles of games.

Tyler Sigman, a designer who has made extensive use of paper prototyping in hishserkes:

Although there are some terrific reasonsrtake an analogrototype of adigital game, there are
also some inherent limitations to such a process. The first, and biggest, is that there are some
games for which analog prototyping just doesn't make sense. Case in point, games where a real
time action component ithe sole mechani¢Sigman 2005)

/v e ve U }v }uo - e]Pv e[ U }( %o E} p S]}v S}Ebead,} E
primitive nature of paper prototyping represent a kind of "making ea"collection of survival

strategies that designers have evolvedapting to and around the constraints and needs of

production,in the absence of investment gtedicated design technologies

11 Attributes of design tools are discussed in detail in Chapter 8
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2.5.5.3.Data-driven design * gut-AE v Z]vP Z vP _

t]$Z 8§ v oCe]e ¢ % ES }( P u ]Pv E[+ 3}}ickHBUOJA epu oo (
data techniques to game desigN@ll big data supersede our need for design t@dfthe most
sophisticated tools available to designers are statistics and deriving things from data, what is the

impact on design thinking?

Whitson,usinga method comprising interviews with game developers and embedded
ethnographies at small game development studidiscovered problematic aspects in dataven

game design.

| have argued above that tredoption ofdata-driven desigrcan be seen as part ofcantinuation
ofthe P u ]v pe+S @y ts take its cues odevelopment method$rom the wider
software development industry. As for more specific motivations for its use in games, Whitson

finds thatdata-driven design is motivated by threeed to minmise market risk:

Metrics reduce the risk of game development. As argued by Justin Johnson, "In years gone by it
could be pretty hitand-miss, and you'd have designers that just went on gut instinct. The good
ones got it right; but they didn't get it rig all of the time- but now you can concentrate on

looking at what all of your players want, and work towards providing it for them" (Elliott 2011b).
Accordingly, rather than relying on developer insight into player behaviour, metrics are advanced
as morereliable replacements for traditional modes of developer intuit{@vhitson 2012, 300)

Secondly, metrics serve asaatively cheap and easy alternative time-consumingplaytesing
methods.In this, use of player metrics has been hugely succes$fué designer Laralyn

McWilliamsdescribes the benefits of using player metrics in her workree Realms

Metrics gave me infanation, but they also let players talk to me directly and honestly. This

wasn't the "guess, ship, and pray" design process of console games. | wasn't making decisions in a
void anymore. With a combination of understanding the game, tracking changes, mgtchi

metrics, and listening to players, we made significant improvements to the player experience
(McWilliams 2013)

¢

Thereare, howevermanydesignersAZ} & €]3] o }( 8Z ]v pfiv€R Qebigne ) (
(including McVilliams) First, some consider it to have a negatel narrowingmpact on design
thinking; second, it disempowers desggs rather than empowers them; it discouragesitiaking

and stifles innovation; it entrenches an iterative process of evauahat discourages innovation.

| would add that, mostrucially, it idimited as design suppodue to its reliancen production.
Likeconventional user testing, the gathering of player metrics requires the production of a game

to test. Just as conventiondevelopment saw costs and schedules sppadduction costs and
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development time to launch an MVP suitable for gathering metrics are sapglhg, as intense

market competition raises quality expectations among players.

Both critics and advocates of dedriven design warn that these techniques should not be used as
a substitute for design thinking, as their utility is strictly limited. Player metrics provide
information, but analysis of that information is up to the designer. Metrics can tell the rksig
what their players are doing but not why; it can highlight problems but give little insight into their
causeqSinclair 2013; Fahey 2013)

Critics of datadriven design express tlmncernthat in practie these techniques are in fact
substituting for design thinkingAn overreliance on analyticseesdesign thinking put in
competition with andsubordinated tq decisionmaking based on player metricEhis results in
games asmathematically tailored exp@ences, targetig the lowest common denominator
(Bruno 2010 in Whitsar2012:304)Whitsonwarns of the danger of advocates of analytics putting
"8} up Z (]8Z ]Jv §Z vpu E-_ S} Wsiohs. VBHitspfEhas ehsewed

developerghat:

Yonce developers get in a metrigiven mindset, one where minor changes are made with clear
evidence to say what was right or wrong, they are limited from considering other ways of
thinking. They stop considering whether the game's secret sauce is itssemseor, the real

world experience shared by players enjoying the game with one another. It's difficult, if not
impossible, to hold both dhose mindsets at the same tin{&inclair 2013)

Whitson argues that not only cathe use ofmetricssupplantdesign thinking, it can change it in
negative ways. \Wle metrics are excellent faptimising gamessays Whitson, they* C $Z | &
v SUE U <3](o ]vv}Aak]fmdaebtaly@Ee}rospecte: theyindicatewhat mechanics
are currently popular, and can refine and perfect existing mechanics, but in doing so they
contribute to repetitive and selfeferential game desigrurther, from astatistical point of viewa
method of iterativeadjustmernts, adaptionsand improvements in fact acts against the chance of

greatdesign successes:

One problem with this is that it drives success to the local maxima, the highest peak in the
immediate vicinity. If there is a larger peak that can be reached, bytlmngoing through a
valley, reliance on metrics will keep games from reachi(8iitclair 2013)

While testing would, on the face of it, seem to be a very good tool, too much testing dae be
enemy of creativity. Whitsoreferences' € v EP v pAES}v[e §Z}uPZse }v Z}A v

and frequent usability evaluation encourages developers to solve problems through iterative
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refinement. his, they sayleads to 4ocal hill climbing (minuteimprovements along similar lines
until an optimum state is found) at the expense of considering and developing much better ideas
that lie further afield(Greenberg and Buxton 20@8 Whitson 2012 In this waydata-driven

design serves téurther entrenchthe risk-averse nature of the game industry.

Whitsonarguesthat many develpers, including those who use it, hatlese and similar
misgivings about datdriven designSuchfears may seem exaggerated arar@anoid as one

might assume that avoiding gioverreliance on analytics is a straightforward case of designers
using their avn discretionto use playemetrics wiselyand appropriately This assumptian
however,overlooks the contexof the power relations in the game industry that make it difficult

for game designers themselves to direct their own practice.

There is a fear whin the design community that methods based on player metrics which

effectively means a loss of design control, where design thinking is replace#ibg of design

that becomescrowdsourced andtonsumer & ] A Andrew Wilsonvicepresidentof EA Spds
(i.e.speaking from aelatively powerful, establishment positiomithin the game industry)

describes the adoption of dataCE]A v *]Pv -AE W HASVP Z vP U AZ E *]Pv
v} o}vP (E }usS_ S¥the}gane Hesigher or produceow that:

Yive [EA Sports] are a consurrdriven development organization who are constantly changing
based on reatime feedback on an hourly basis finacthe people who play our gaméd/ilson as
cited by Brown 2011)

Drawing on his experience designing retgamesasservice domainGreg Costikyais more

explicit in describing this shift in power, with his bald asserti@t games that rely ometrics

AP]A ep]de §Z Ainhlde@vardsmetrics wrest power away from designers and

towards pubishers (Whitson 2012, 303)While analytics datare ostensiblysupposedo aid

designers in their workhey can easily be takenub of context by publishers to be used against

them in disputes over creative decision8}3$ « tZ]8«}vU ~vuu @&+« E }VvA]v JvPU A
% Es*}v v *]Pv EPpu v8 Z « §Z vpu E-+ ]* o]l oC 8} Alv_X ~Z
in that there is goower imbalance in terms of who is interpreting the data, and li&se data

influencethe decisioamaking process of the interpret€wWhitson 2012, 303Whitsongoes so far
astoclaimthatdata E]A v ¢]Pv ]Je « EAJVP 8§} E pnu 8Z ]v u*SEC[* €E o
professionals, thus allowing publishers much more influence over d@aigrison 2012, 304)The

result: *u vC <]Pv B+ E (( 3$]A30)G P QP v (Whitson 2012, 309)heir
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E 3]A pud}viuC A oJulvsd _U e]Pv E* " (( 8]A 0oC Z A E} }§ }/
u S & [Stnclair 203).

Aspreviously discussedhe question of creative control is important; it has long been an
importantthemein industry debatesAs | have arguedn explicit desire for more creative control
fuelled the rise of independent developmerit alsosaw designers embrace iterative, agile
development inspird methods, pustior » «]Pyv(@] v oC_ % E} p $ryfo exértoes v
more control over a productioprocesshat they perceiveds not serving the needs of desidgh
playermetricscan be used asmeans of reducing the creative control of designiden this new
innovationof player metrics may not be bringing designers closer to this goal of creative

empowerment.

The forces that impact creative control in the game indudttiye business aspectsare relevant,
but are not within the scope of this thesis. There is, however, another factor that is leaving
designers at the mercy of metrics: the lack of any other meaningful design supfatrthis is not
something that has been raised in the debat¥ U Gam€enterdirector Frank_antz in a piece
critical of datadriven designadvocates in counterposition to this trend that designers instead
embrace”® JA]v ]v e %{]|&Btz200%)As a design technique, howeversjiration alone
cannot addresshe increasingly demanding challenges of game design pradtittee rise oflata-
driven design tells us anything it is that design support is wantechaeded. Rayer metrics are
filling a design support vacuurasJustin Jonson describes above, metrics were adoptecas
Ju%e E}A u v }v 8Z ~Z]8 Vv ulee_ %% E} Z }( "Pps Jves]v §_ X tZ]
design thinking it is no surprise to see our practice become heavily reliant on big data and its
heuristic, user researctbased, brute force approach. Insteadanfunteringthe push towards data
driven with a high culturestyle mystification of thedesignprocesswe can do the opposite: we can
demystifyand codifygame designchampionngthe kindof design thinkng that affords designes
useful tools andechniquest onespowerful enough to reduce our reliance on passive, testing
driven methods that arén turn reliant on production and the participation of thousands of test

subjects.
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3. GAME DESIGN AS A IESPRACTICE

3.1. Overview

This chapter has two purposes. The first iss@ew some conceptsom Design Studiethat can
provide alanguageand toolset tobe used lateto frame the discussion of my practical work

presented in the chapters that follaw

The secad is to use these notions to understand the state of game design practice, as described
in the previous chapter, from the point of view of how game design tools fit in in relation to that
practice.From this | conclude thatontemporary trends in gamagesgn haveserved to entrench
game desigmas a craftdased design culture, masking the limitations of game design

understanding and delaying a shift towards "sadhscious" design in game design practice.

The final part of this chaptetescribes the contéxand the history of calls for and the
development of game design tools, which emerged into a research domain within both academia

and industry.

3.2. Why designstudies?

Asmentioned in the previous chapter, it hasedominantly beerArtificial Intelligence (B

researchers in games who hafeeind themselve€nquiring intogame desigmpractice.Finding a

lack of domairspecific literature on the process and activities of game design they have tended to
look to Design StudieShere has in fact long been a linktween thecomputationalresearch
communityand Design Research. Al waise of the research areas of Herbert Simon, one of the
early pioneers of Design Researbresign research in the 1960s and 70s was in part inspired by
developments in Al and the cogne sciences, where the endeavour to build intelligent computer
systems focussed on the ability of such a system to sols&ulttured problems within an open
context t which is somewhat comparable to designiiiprst 2003) Thefield of Computational

Creativity maintains a strong connection with Design Research.

Resarchers in design support and automation are not the only ones to look to design research

answers however Holopainen et al havalso looked to Design Research, and found it helpful for
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analysing practicdased game design researdbhesign Research rdels have been advocated and
applied by HolopainerKuittinenand NummenmadHolopainen, Nummenmaa, and Kuittinen
2010)(Kuittinen andHolopainen 20090 the analysis ofjame design process based on data
gathered from participant observer practit®sed research. They have published a first attempt

at using design research models to analyse game design, where they study the process of
designing a pervasive mobile phone gafhielopainen, Nummenmaa, and Kuittinen 201Dhey

report that the design resarch models allowed therto reveal, capture and analyse nuances of

the activities,design situationsand design choicesithin the game design process studit

may otherwise have escaped thefmportantly, they report that models borrowed from Design
Research delivered them more insights into their game design experiments than the game design

literature itself(Hobpainen, Nummenmaa, and Kuittinen 2010)

While the components of the game design activity have only relatively recently begun to receive
attention from researchers, there is a wealth of material in other disciplines that can allow us to

study game desigas a design activity. As Hewett notes:

Even though creative products can show substantial differences across several domains of human
endeavair, there are reasons to believe that there are key conditions and processes that are not
domain specific and thadre associated with successful creative work regardless of the domain in
which that activity takes plac@dewett 2005)

Where Holopainen et al have begun to apply design research concepts amaéhgsis of game
design scenarios, fany project | draw upon them for models aform my evaluation criteria and
analysis|look at currentgamedesignpractice through this lens in order to provide a kind of
benchmark for comparison, and to develop an understandinigow desigrtools could and even

should,changethis practice.

3.3. The character of design

Early design theorist Herbert Simon defirtbé act of design as thehangingof an existing
situation into a preferred on€Simon, 1969111). Within the context of interaction design,
Lowgrenand Stoltermaraddthat to design is to create something n€ladwgren & Stolterman,
2004 9), andaccording taSchonadesigner™u | « §Z] vtkhose things often being

representatiors, plans, progransor an image to be constructed by other peopWinograd 1996)
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While theabovedefinitions of design seem fairly broatie defining characteristic of design seems
to be as much about what it is neaswhat it is: design problems, solutions and methods differ

from those of thescientific method.

The cefinition of design as making something new means that while sciemitfidry seeks to

describe what things are and how thingsnk, design fields (engineering, architecture, social

service fields) are concerned with what should Aecording tgBanathy the salient intellectual

process of science ™ }v op¢lEY vS _ u}  }(-ipvanalySisCits guiding orientation
beingreductionism By contrastthe intellectual process of desighAZ] Z pe o ~- ]e¢]}v

}E] vS _ u} }(-bwypth@sig, with an orientation towards expansion{@anathy,
1993)

The goal of creating something new, of creating change, shapes the nature of design problems.
Loéwgrenand Solterman point out that while thedesigner's current understanding of a design
situation(the current state of a design at a point in tifjgs commonly referred to as the

"problem", and her ideas on how faroceed are called "solutions'hése are not psblems in a
mathematical or logical senseZ E & v} * JEE § veA E-+ _aldthe <]Pv % E}
understanding of theroblemitself grows and changesuring the design proces@.6éwgren and
Stolterman 2004)

This evolutionary process is unpredictable. Accordin§dioon unpredictability is a central
attribute of designt not necessarily a defining one, but it is important. The unpredictability of
design means that there is no direct path between the desi@htention and the outcome

(Winograd 1996)

When surveying design process models, Lawson argues that process where stages of analysis

(understanding the problem) and synthesis (generating solutions to the problem) are separate is

12 According to Schon, a design situation includes many elements: materials, a sense of purposes and constraints as
4 «]Pv E » « 38Z uU v §Z *]Pv E[s » ve }( §Z the dnefact rastilting fom thA vip oo
design proceséWinograd 1996)
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more of a scientific appaxch, whereas for designers, based on his study of architecture and

science students, analysisn®re integrated with synthesi¥ /v > Ae}v[es A}E -

Thebehaviourof the architectand scientistgroupsseemssensiblevhenrelatedto the
educationalstyle of their respectve coursesThearchitectsare taughtthrougha seriesof design
studiesandreceivecriticismaboutthe solutionthey comeup with rather thanthe method. They
are not askedto understandproblemsor analysesituations.Asin the real professionalworld the
solutionis everythingandthe processs not examined!Bycomparisorscientistsare taught
theoretically.Theyare taughtthat scienceproceedshrougha methodwhichis madeexplicitand
which canbe replicatedby others(Lawsor2006,3rd revise:43)

3.4. Design morphologies

Design researchers have trieddescribe the shape of the design procésZ "u}E& % Z}o}PC }(
] P YAsimov 1969)bybreaking it down into the types of design activity that the design

engages in, ahwhen.

3.4.1. Two models

There have been numerous design process models proposed by design researchers, which | will
survey belowHistorically however, therehave beertwo major schools of thoughaf design
research thinkingn terms of how tke design process should be describiée rational model and

the actioncentric model.

The (]E+*3 % E ]JPuU 38Z ~€E 38]}vo_u} oUA «3Z (JE+*3 u} o0 % E}
Simonand Allen Newelih the 190s(Simon and Newell 1972his is a problensolving approach
§Z § A] Ae  ¢]JPv ¢ E 3]}Jvo e E Z %E} EBW0SE *%°|Pv AZ] 1]%2
survey in search of a design solutidhere the problem space is too largesiltuctured and i

(Jv &} « E] U 3§z PV & ]+ ( A]32SAZPSSME} v %o GO} O VU /
For ilkstructured problems, thesearch process is to be applied to only part of the problem space,
IVIAv « v Aluu ] 8 %o E }Theuatidiéal mod¥l outlinea sequence of stagebat
make up the design processtarting from prepreproduction and continuinghrough into post

production and redesign.

dZ e« }v % E JPuU §Z }veSEusSEH]v]a}* oYlw EP Jv E S]J}v §
problem-solving approach. Later, Dong@hon critiquing the rational model of mainstream

design methodologySchoén1983, cited in Dorst 2@), challenged its assumption that there is a
definable design problem to start wittt Ju}v[e « ] v }( <¢]Pv }uno }vodl %0 %o O |
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formed problems that had alreadyeenextracted from situations afiesignpractice ti.e. they

required design aatity in order to form themSchoncriticised the lack of attention paid to the
structure of design problems and its failure to link process to the problem in a concrete design
situationt v 37 § $Z]-YEEM¥ _ Iv}AdIwW AiwvP §]}wamot be described
within the paradigm of technical rationalit{gchénadmits, however, that this knowledge is hard to
describeand define, and is often implicit knowledge acquired through professional prg@imest

2003)

3.4.2. The difficulty of describing design process

The modern consensus, therefore, tertdsegard thedesign process as very ndinear and a
good deaharder to describe and define than first thougfiheproblem/solution paradigm is,
modern researchersuggestan oversimplification of the design procelsgelLawsonin his book
,JA  «]Pv ( «[sutj@dsid thakttempts to provide design process modgist map how a
«]Pv E[+ 35 v3]}v u}A « 3A wreved]tRat thet]id ifsfhct no firm route
through the design process. He likensthee ]Pv Efus 3} ~ Z }8] % @EBLC P u Az
players dash from one room of the house to another simply in ordeidcosder where they must
go next_(Lawson 20065chonsimilarlyobserveghis lackof linearity, andattributes the lackof
direct pathbetweenthe ] P v ifdntion andthe outcomethe fact that unpredictabilityitself
isa centralattribute of design According td_6éwgrenand Stolterman, te unpredictability and
uncertainty of design work renders every design proagsgue (Léwgren and Stolterman 2009~
10). d Z *]Pv E AJoo "ipe3 Z A 3} %opusS 15 CIuE ROl e S}P §Z
Lawson, as a designer knowing that design is an iterative of/itkked activities (namely analysis,
synthesis and evaluatiom of little help to them in terra of guidance for how to desighawson
2006, 3rd revise:40)

Even the distinctinsmade betweerthe activities within the procesare in disputeCentral to
modern thinking about design, according to Lawson, is that problems and solutions emerge
together, rather than one following logically upon the otl{eawson 2006, 3rd revise:118)e
points to evidence from a study where the process of inexperienced, student architects was
compared to that of experienced practitioners: while design students may falavere rigid
process this is not the case for experienced designers,tambto usea strategyof analysis
through synthesisDesignerdearnaboutthe problemthroughattemptsto createsolutions,rather
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than throughdeliberateand separatestudy of the problemitself (Lawsor2006,3rd revise:44)

This is becausegcaording to Lawsorin design it is difficult to know what problems are relevant

and what information will be usefuintil a solution is attemptedLawson 2006, 3rd revise:56)

Others agree: Koberg and Bagnall suggest that both analysis and synthesis continue throughout a
project (Koberg and Bagh 1972cited in Dubberly 2004Rittel and Webber (Rittel and Webbe
1973citedin Dubberly 2004), agree, saying that the information needed to understand the

% E} ou Spo0oC % Vv e }v }Iv [*] (JE <}oA]vP 18X /rovEligde A CU
a tool for the activity of analysithe process of attempting to solve the larger problésgnthesis)

provides a meanfor discovering and examining the constituent problefasalysis)

Lawson evemoes so far as teuggesthat rather than seeig a problemanda solutionas
separate entitiesthey arebetter seen aswo aspects of a descriptioof the design situation
(Lawson 2006, 3rd revise:29®orst and Cross c@irm this, saying that a design solution is often a

design problem until the design task is considered finished

In the majority of practical design situations, by the time you have produced this and found out
that and made a synthesis, you realise youéforgotten to analyse something else here, and
you have to go round the cycle and produce a modified synthesis, and goast and Cross
2001)

While the process may be bluriiy seems possible tdefinean overallshape or directionLawson
describes hovwboth problem and solution become clearas the process goes pNewkirk

suggests that designers maydie by focusingn analysigthe problem)and gradually shift their

focus to synthesigthe solution)as illustrated ifFigureal(Newkirk 1981in Dubberly2004).

Figurea: Newkirk's design process model showing a gradual shift from analysis to syntiiBsisberly
2004)
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Figureb: Design morphology showing alteating periods of convergence and divergence, within a

broader trend towards convergencéDubberly 2004)

According to Nigel Cross, the overall process of design is convergent (solving), but it contains

periods of deliberate divergence (exploring the problem) (Cro3)20This model is illustrated in

Figureb

3.5. Design activitiesand materials

This study is less concerned, however, with the chronological structure of the design process than
with the activities contained therein, towards undeastding how tools can support these
activities. Een thoughthe boundaries betweermlesign activitiesnay beill-defined, their

descriptions provide a vocabulary with which to analyse the design experience and its artefacts.

That said, as we have seen abosesign activitieshemselvesnay be hard to dine, and it can
be difficult to determinewhether one activity is happening as distinct from another. Where
distinctions are made, they can be controversial (begween analysis angiynthesis). Parts of the
process happen simultaneously and are integrated, such that differentiating between design
activities and the transitios from one activity to another pose a challengbe activities are not,

as explained earlier, separate stages in a linear process.

Bebw | have described elements of design activities, not from the point of view of process models,
but extracted from the models and grouped according to activities. As well as surveying the design
activities themselves | cover how researchers have concépaghthe materials of design (the
reification of design thinking external to the designer), and how these materials are

produced/externalised.
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Below | introduce some concepts drawn from Design Studies in order to lay a foundation of

underlying assumptionand terminologythat | use wherreflectingon practice in later chapters.

3.5.1. Design materials

3.5.1.1.Externalisation

Schoéndescribes § Z § }( <]Pv e« §Z «]Pv E Z AJitPthé mafevidls@ e+ 3]}v
design(Schonl983 in Lawson 2006pesign materialare SZ @& [(] S]}tv }( §Z *]Pv EJ[-
thinking, that exist external to the designer. They represent the elements of a desigtiGittaat
has been externalised E}u SZ *] Pv t&¢- oo paperLawson callsthig <]Pv

E A]JvP[U AZ g is not@nk o communicate with others but rather as part of the
design process igdf (Lawson 2006, 3rd revise:2@xternalising design ideaglps to lessen
cognitive loadFischer 2004)More importantly, however, by externalising the ideas the designer
does not simply empty out the mind but actively reconstructs the ideas, forming new associations.
AsSchonv }§ e Us fgré that the designer has the design all in her head in advancdethen
merely translates § XWinograd 1996)n a conversatiorwith these externalised ideashe
practitioner acts to shape the design situation by creating or mauifyine materials. In return the
*]Su S]}v S ol | 8§} 8§z «]Pv EU E A o0]vP Ju%o] ]3U & 38U
tasks thatdesigners may not have consider&d d Z *]Pv E 0]*S ve v & (0 Se }v S.
(Bruner 1996 in Fisch@004) Schon ¢ E] < SZ % E} e«drawinftee JWHP W §Z
designer draws, and seésnd judgesyvhat they have drawn, thereby informing further designing
(Schén 1992)

Lawsoncharacteriseshis externalisation as a design activity he call§E %0 E . AS]VvP _
representation carbe, for example,’a scribble or a functional softwapgototype or thinking out

o}u _X , v}she degigier is almost always working with multiple representatiotigey

serve as representations of possible design choices, and in this way make possible design choices

concrete.

3.5.1.2.Lowgren v "~S}0S Ehreelepels of abstraction

Lowgrenand Stolteman, in their work on interaction design for information technology,
distinguish three abstraction layers that describe the implicit and explicit ways design thinking is

formulated at the early state of design woxk JE JvP 3§} > Ae}v¥]VREbSmMEERNY
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ofLéowgren v. ~53}038 Eu v[e <*3E 3]}V tle vision Xhalapefativ€image and the

specification.

Thevisioncan serve as a guiding, organising principle for the whole design préicesserges

(through an intuitive, rather thaman aralytical processivhen the designer is confronted withe

initial design situationThe visiorcantake many formsfrom vague and implicit ideas to rough

sketches and ad hoc verbalizatiofsju]o & 8§} > Ae}v[e }v %3 }( E % dee vS]VP
design choices, these ideas are often contradictory and chaotic, allowirdgtigner to be able

to assess the design situation fraaveral points of vieyKuittinen and Holopainen 2009)

The operative imageasa first externalisationof the vision, serves as a tdor making the vision
and the design situation more concretie allowsa more detailed and thorough evaluation of the
design situation by allowintipe designer to visualise, simulate and manipuliatgéwgren &

Stolterman, 200420).

The specificatiomlescribeshow to construct the final artefact. Even at this stage, however, the
design work is not finished as during the construction process new kirdissgn situations
emerge; there is no clear division between design and construction stages. A sufficiently detailed

operative image can act as the specification.

All three abstraction layers form a constant, dynamic, dialectical process in which tigaeles
moves back and forth between the layers during the design actiMtg.vision, which shapes the
operative image and the specification is in turn shaped by thgpicallybecoming modified or

even replaced during the lat stages of the design proeg(Kuittinen andHolopainen 2009)

3.5.2. Analysis, synthesis and evaluation

According td_awsonthe concepts of analysis, synthesis and evaluation (also called appraisal)
occur frequently in the liteature on design methodolog§.awson 2006, 3rd revise:37)awson

states that e@sign conists of these three activitiedinked in an iterative cycle

3.5.2.1.The problem

Analysis is the ordering and structuring of the probl&hristopher Alexander described aysib
as breaking~”~  }u %o } « AypRoblem into pieces (Alexanddr62cited inDubberly 2009. It
involves theexploration of relationships, looking for patterns in the information available, and the

identification andclassification of objectived.awson 2006, 3rd revise:3M terms of the
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convergence and divergence process model described above it is the activity of analysis that
creates divergenceCross describes divergenas a widening of the search (of the solution

possibility space), and to seek new ideas and starting pf@rsss 2008)rhisdecomposition

recombinatdn process is iIIustrate'rm‘Figurec

Figurec: Flow diagram showing relationships between analysis, syntheaig] divergence and

convergencgDubberly 2004)

Lawson buildingon Schén[« A } @e$ttibes a group of activiti¢isat he calls (}Eupo §]vP_ §Z

design situation, by which the designer identifies the relevant elements in the situation when

observing and assessinghte makes a distinction between two types$ formulatingW ~] vS](C]JvP _
v "(E ulakbn from(Schon 1983)

/v ~]1 vs](C]v Pgner igéntifiesrthe elements within the design situation to be able to

understand their qualities and how they relate to each oth&fhile doing this they are making
judgements on the composition of the elements. Based on experience and their depetfic

knowledge, the designer recognises patterns and understands future possibilities of the situation.

dZ @& % & « v3 8]}v ~E o00]VvP > Ae}v[e "E % E * vE]JVP_ (E}u }/

the designer does the identification.

/v (& ulv¥®Zignerprepares the design situatidior making a design movgxplained
below), bystructuring orframing the situation aproblensthat the designer can attempt to solve

Framing serves asuseful tool for controlling the complexity of the design sitoatby allowing
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the designer tdocuson a select number of issues while temporarily suspending otfkaritinen

and Holopainen 2009)

3.5.2.2.The solution

Synthesigs the generation of solutiondtis characterised by an attempt to move forward and
create a response to the pbtem (Lawson 2006, 3rd revise:3MThe designer recombines the
decomposed design situation. They reorder the pieces based on dependencies, solving each sub
piece, finally knittingall the pieces back togeth€bubberly 2004)In the divergnceconvergence

paradigm, it is synthesis that creates convergence

As discussed previously, synthesis is not dependent on analysis: researchers have observed that
experienced designers do not typically wait finalysis of the problem before attempting a

solution; they often develop earlsolutions to a design problebefore understanding it.

3.5.2.2.1 Moving

When a designer altersa dgPv «]3p $]}v §Z C i@akihg pA]wPP v u Y awson
2006, 3rd revise:295Moving comprises activities towards creating wholgartial solutions.
*]Pv u}A « v A v §} EOGRISE@EhRAIS, they can beéased on reflection on the
current (implicit and explicit) representations of the design situationthey can beentirely novel
or derived fromexistingideas(Kuittinen and Holopainen 2009 lternatively, design moves are
A A 0}%u v o W v ] ] A 0}% (MESI &@mekindof E](] U pep oc
representation According to Schon, any design move has side effects, in the form of unintended
and unexpected results; it is not possible to make a move that only has the consequences that the
designer intendgWinograd 1996)

3.5.2.2.2 Creative leaps

A design move can sometimes take the form of a surprise, accordiBghon as the designer
makes exploratory moves that allow them to see the design situation in a newlhesyis
commonly known as & E 3$]A (Archér 1965; Cross 19931) what cognitive psychology
A}luo o0 u}lu vs }( N E&Egng@aniwwiimgZ2805n novel or creative solution
that suddenly emerges while wking on thedesign situationA creative leap may follow@eriod

}( N «]Pv }33 mtensd bwvain efforts towards solving particular design problems. The
designer oncehaving reached the limit of knowledge and heuristic reasorioaks beyond

rational thirking toward inspiratiorio resolve the bottleneckChiang and Wang 2005)
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3.5.2.3.Designer evaluates their solution

N % % E ]+ o_ }E irvolves fhegtifical evaluation of suggested solutions against the

objectives identified in the analysis phadawson 2006, 3rd revise:3According to Lawson,

evaluation occurs throughout the design procdssostly intuitively concerning particular

elements of the design, but also as judgements of the overall design situationaiwas can be

e i S]A A op E]}ve ~~} e 8Z]e ( 0 E]PZS_+}E } i 3]A A op 3]}

mental simulatiors or user testing, for examp(&uittinen and Holopainen 2009)

Iterative cycles of evaluation seetm be afeature of the design process imany disciplines. Here
in an interview about software desigschéndescribes how a designer asks herself evaluative

guestions after each design move she makes:

As you work a problem, you are continually in the process of developing a path into it, forming
new appreciations and understandings as you make new moves. The designer evaluates a move
by asking a variety of questions, such as "Are the consequences desirable?" "Does the current
state of the design conform to implications set up by earlier movesHtatWwew problems or
potentials have been createdPVinograd 1996)

3.5.3. Meta-activities:reflecting on thedesignprocess itself

Above | have described design activities where the designer is engaged directly in the business of
design. There are also activitids }po oo ~§]A]stwhkere the designer reflects on
their design activities as part of the desigimocess, or externally to the design process itself. These

activities are also considered an important part of the design process

DonaldSchoénhas contributed the most weknown work in this areadedescribes three wayis

which adesigner reflects on their own design thinking.

dZ (]JE+3 ]« & (o 3]}v ]v $er¥indd harZel{EhinE@about WRatsheis doing

in the midst ofperforming an action, in such a way as to influence further ddsegpongives the
example of jazz musicians improvising ttigge, listening to each other and responding by thinking
and evolving during the performancé.Z (o S]}v ]Jv  §]}v ed}e the gxperignéd of
surprise: wha performance leads to surprisebe it pleasant or unpleasanthe designer may
respond by reflection in action: i.e. thinking about what she is doing while do{Mgritograd

1996)
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NZ (o $§]}v }voccsiiswhenthe designer stops to thinand monitor their own processhe
*]PVv E %o pe * 3} §Z]vl | JA E AZ § «Z Z « }v Jv % E}i 3sU ~
§Z § «Z Z + E}uPZS S} SZ Z(Wirmpvad J90&GLAwsdnedescribes reflecting on
action asthe designer taking a step back to loatktheir design process, asking themselves
¢ *8]}ve sp Z e réled@nt BZues taken care of U "AZ] Zz 3]A]8] ¢ ~(}EuUpo 3]v
etc.), if any, have been neglectedJ % u / }]vP S Zght véay? (Ruittinen and
Holopainen 2009)This kind of reflecting is important because it is the tool the designer uses to
direct their path through their own design process, designing which activity to undertake and

when. Asking theright question at the right time ian important design skill, according to Lawson.

NZ (o S]}v }e %edthedédsigrer pulling back even furthdp reflect on their own practice

more generally, based on repetitive experiences of designing. For exampl&daysthe
designermaybegu A & }( Z A]JvP ( oo v ]Jv3} Vv pv(}ES3Suv § % 33 Ev ]
in love with theinitial <JPv ] U }®& *"SEC]JvP 8§} pnlJo §Z ] PE u_X

3.6. Games as craftbased design

Drawing on definitions from design research, heregua that game degn iscurrently a craft
based design practice, and that the widespread adoption of designwamifd represent a shift
towards conscious desighpoint out that this shift has not occurred, and offer an explanation as

to why.
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3.6.1. Unselfconscious and setfonscious design

In comparing traditional building design to modern architecture inl884book Notes on the
Synhesis of Brm, ChristopheAlexandemakes a distinctiobetween twokindsof design

cultures Anseltonscious <] P and %sdf-consciougies] P ¥(Alexander 1964)

Ahve o( }ve ]} ueconceis the use dfaditional building methods, in which the designer
worksdirectly on the form (i.e. the buildinginselfconsciousiythrough a complex twalirectional
interaction between the context and the form, in the world its@giexander, 196477). The design
rules andsolutionsare largelyunwritten and ewlve very slowlyThey ardearnt informally; the
same form is made over drover again with no need to question wtand desigers need only

learn one pattern.

In selfconscious design, the design decisions are nsg@arate to making &} Eu ] «Z %o " C
conceptual picture of the context which the designer has learned and invented, on the one hand,
and ideas and diagrams and drawings Wwhstand for forms, on the other(Alexander, 196477).

This is necessitated by thadt that in the modern contexfjew purposes and requirements

frequently arise that require the development or modification of old patterns. In order that these

innovations can be made, ideabaut how and why things get their shape must be introduced.

> Aejv « E] « AZ 3§ o £ v E 00 *uverd(Ewe Lo E-biRNME €E (3
design.lt is a design culture that demonstratesccording to Lawsoma, » W& ]} e }u ]Jv S]}v }(
coneSEQWU S]}v 0 ¢l]Joo v SZ }@®@edpcutar]desi§ifsacticedby artisans and

craftspeople, for whom design traditions and conventions stand in place of design theory. They

know that a specific design element is good, but they do not undadstvhy. Without an

understanding of underlying design principles, modification®taemoval of adesign element

can be risky. Lawson uses the exampléhefoddly shapedset highly efficientlesign of the shape

of a cart wheel, theengineeringationae for which(if it was ever understood)ad long since been

forgotten by the wheekrights who fashioned thenHe describes how George Sturt, when

13 Alexander gives these definitions as part of an argument he makes about how architects could avoid modern
uE&] v & Z]S SUE [* ( JouE S8} *pu e+ (pnoOC %ad ad3dptjdeeprdceSs®ES C o E&vV]VvP
pve o( }ve e ]PVX &}E SZ]e Z % E}%}e o u JKlgxadder, 1964:36u ] S *]PvVv_
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3u CJvP 8Z AZ o[ % E}% ES] « A tltEt theis@agetdEtherto bélieyed JAA E U
be a desigrthoice born ofashiors or aesthetic taste wasin facta structual element thathelpsa

cart balancgSturt 1923)A o0 | }( A E v ¢« }( §Z E <}wWdsigpas@dndz o
problemsfor the exercise of craft fogenerations of wheelrights. Itwould have however,posed

a problem for any attempt tinnovate on that design

3.6.2. Design drawing

A key factor in selonscious design is the separation of degrgm making. Irsuch ascenariq

production materials no longer serve as the materials «figie; the designer mugturposefully

create design material$a representation of the design situatiorexternal to the designed

product itself. Lawson, in describing the emergence ofcafiscious design in architecture,

described how separation betwealesign v u IJvP "uEP v30C E «pJE _ v A A C-
to model the final design, as well as support a rapid rate of change and innoyasisson 2006,

3rd revise:27)
These ways are known agsign drawing

In a most felicitous phrase Donddthén(1983) has described the designer as 'having a
conversation with the drawing'. So central is the role of the drawing in this design process that
Jones (1970) describes the whpli®cess as 'design by drawirfgawson 2006, 3rd revise:26)

Design drawings performedby the designer nofor the sake of communicatingith others but

rather as part of thehinking processf designitself. The design thinking becomes situated in the

Z @ AJvVP[ ~ & % E + v3 3]}v }{ WA v «]RVvE]&QC )& AJvP[ ]Jv §Z o]
rather than the designed produdt this way, design drawing separates design thinking from

making, and in this way it is central to the setinscious design process.

Design drawings a powerful toollt encourages experimentatiotiberating § Z *]Pv E[-

creative imagin3]}v Jv  ~E A}lopus]}v EC_ A IgXsahfehdds desigk ajprétess

almost unrecognisable to the vernacular craftsmbmeffect, the designer iaffordeda greater

N%o E %SH O *% vV_S5Z S v 0 SZustul u}& (uv uvs o Z vP

one design than woulble possiblein the vernaculapractice

In terms of process, design drawing is iteratithes designer can continue the process of drawing
and redrawing until all the problems the designer can see are resohfesconfers great

manipulative freedom; parts of the pposed solution can be adjusted and the implications
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immediately investigated without incurring the time and cost of constructing the final product.
The iterative process of drawiraglows designers to adapt to new design requirements as a result

of changa in contextt for example changes in technology that impact on design.

Design drawingan, however, be limited. In the context afchitecture,while adrawing offers a
reasonably relible model of appearance it caot necessarily model the performancefonction
of a structure. One might argue, however, that this could be a limitation ofldsegn
drawing/modelling tool (perand-paper drawingfor instancg, rather than of the design drawing

process itsel{fLawson 2006, 3rd revise:27)

3.6.3. Game design is craftbased design

EPu oCU P u *]Pv E+ VvP P ]v ¢}u 8Z]vP ¢Julo & 8} AZ § > A«
or craft-based design proceds }E AZ § o £ v E u(BZs ]} oo "fhEwve
design best practice orthodoxgmphasises designy-making usingartisanal traditional
knowledge game designerare urged tgorototype, they test, they make adjustmenamdtest

again

he]vP o £ v &][- gafpdesSipheBen Cousins argued irshortblog postin 2004that

many game designers are still operating under an unselfconscious system of. design

Many game developers show a similar inflexibility in process, and it leads to the same potential

(JE VP EX BAE)Z¥§HZV Z o E+[ } » EA §Z A 0}%uU VS % E} U
takes place as they have always done it. Any deviation from the tradition is met by scorn, and

most of the time the games produced show a marked similarity to previous prodiits Wwave

used that traditional process. Academic, scientific and analytical techniques are not allowed, as

they could call into question the origins of the rituethe search for true knowledge is withheld

and the high pests and elders maintain pow€Cousins 2004a)

This echoetawsor characterigtion of craftsbased designs » p@E&]}ue }u ]Jv S]}v }(
}veSEHWM S]}v 0 ¢l]Joo v SZ }@&@midrlySichR obsErve, in reXerence todesign

documentation practiceghat:

most of [the game design literature that advises bpsictice methods fodocumentation] is
based on tradition or a set of common practices more than on a resdsaséd approach to the
formal elements of gamegSicart 2008)

The fact that, as notedbove, ¢]Pv_ Z « ( SuE Jv §Z S v E P u *]Pv o

step in a model ofhe design procesiself suggestghat the game desigmommunty struggleso
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even distinguislyame design from the game development pess as a whole. In this walgsign

does notconsciously exishdependent of making.

3.6.3.1.Craft-based design in games discourages risking

Asstated previouslyavernacular desigproces, in its reliance on design cgentions rather than

design knowledge, has been observed to be the enefmgnovation.In relation to game design,

Cousins argues thauch a practe canbe® u P]vP 8§} §Z (USUE }( SZ}- *]Pv E
Especially relevant to the domain of game design is one of the key clipkethat selconscious

design addressesechnological change. Cousins, writatghe time asa vocal advocate fdahe
formalisation and encoding of design knowledge, argues that wstmove towards self

conscious design in order that game design meet the neédsifting markets and advances in

technologies

It is only by the rejection of this unselfconscious process, the constant evaluation-and re
evaluation of technigques, the appation of academic and scientific measurement and technique
that any designer (be it a house builder, telecommunications designer or videogame developer)
vul epE 3Z C }v[s Ju e up Z  Z]*S}E] o (}}8V}E e 3Z <3E A
Polynesa (Cousins 2004a)

} 1 ¢ ] voblervation should be seen historical context: a time just prior to the rise of
independent game development, whenany in the industry were frustrated with the
conservatism and lack of design innovatigithin their practiceand sought to pinpoint causes and
devisesolutions Published on the internet i200Q The Scratchware Manifesexemplifies this
mood (Anonymous 2015)Wrtten by a group ofanonymous game designersdeclaed that the
" Zlv €&€C (P u]vP Z, desErjbinghe lements of both the business and the
practice of game developmetiat conspired against creatiieeedom andrisk-taking Warren
Spector, an industieading gameroducerat the time,received cheers andpplause from fellow
developers for declaringy S Jv(E v Jv TiiiU 8Z § "8Z %op 0]*Z E~ Z A
doomed _(Costikyan 2005 hese feelings were widespread; sociologist v] ( € tZ]Se}v[e Tiil
study of game developers describes long v ]\akenation and disenchantmeaced by many

P u A 0}% E« U AZ E & 3§plEorpdiate irker@@gWhitdonQ012, 156)

In terms of } p e« ] vanflysis of the creativity problem, the warning he raisesuatoe dangers
8Z 8 A ]85 82} <3E]JA]JvP 8} Jvv}A & A]8Z]v 8Z " +]Pv C }VA v§]
designappearto chime with the lessonsf > Ae}v[e E3AZ aefefencedoaboveWnhile

agame desigar may knowthat certainelements makedr a good desigrike the wheelwright,
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they maylackunderstandng as to why Game design innovation &ther restricted tosmall,
iterative adaptionqof the kind we tend to see in AAA games)erperimenta] trial-and-error
based production of smaticale games and prototypes (of the kind we see produced in the

independent game development scene or at game jams)

3.6.4. The need forself }ve J}pue <J]Pv o0 C -(PE |ER Sbhaded(design

Theresponseto this states of affairs hasot, as Cousing Z } %dedd towardsselfconseous

design i.e. design drawing, supporteddssign tools. Cousirj2004 vision oelfconscious game
designpractice has not been realisedolanguage of game desigmor anyof the proposed
versiors }( }uP ZagEITED oU «SE § (adBiscusiédin Chapterhasbeen
systematically integrated into mainstream game design pcacWhile particular studios may
have their internatlesignlanguages and methodghey are not methods that are disseminated
widely and they not do serve as a baseloreshared understanding within a larger design culture.
Game design position descriptions attest to this: mastdrgnything that could be considered

A e]l]Pv E AJVP_ ]e v} E P E E 3] Ep=3e I {PE WP U b «]PV i}
candidates; rather, desired skills often inclutksignrelated productionskills and, increasingly,

AN E EJA V. e]PV 8§ Zv]<p o ]X X 8Z pe }( %0 C E u SE] X

If anything, the reverse has occurredraftsbased design has beme firmly entrenchedin the
previous chapter we saw how, for example, ddtaven design has formalised artdn some
sectors of the industryt more or less enforced the craftsased design method dterative

adjustments, adaptions and improvement

3.6.4.1.Brute force compensating for inefficiency

But what of the inefficiencies of craftsased design that result in a slow pace of design evolution,

as highlighted by Alexandel? fact, ecent changes in the game industry have meant that this is

far less of a prolem. These changes have allowed the industry to largely compensate for this

Jv ((11v C A]8Z AZ § «}(3A &E VvP]v E- A}po oo "~ Eps (JE
include significant changes:ifh)quality and cost of technology; #)e number of garas releases;

and 3) the contribution offree and cheaplesignlabour.

Firsty, since 2004 the technology supportiadriatand-error style, craftsdbased design process

has significantly improvedthe result being that in terms of labour and tools it co&tssand
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takes less timéo both build games and test them. Thedgangesare described in the previous

chapter.

Secondlythere has been a significant increase in tlitumeand frequencyf gamesbeing
prototyped, produced and brought to market. We @ only tocompare the rate and volume of
game releases before and after the launch of the Apple iPhone, form@raithis is combined with
the unprecedentedscale ofplaytesing being carried out via online analyti@atadriven designin
games could béhought ofascraftsbased desigon a massive scaleas if thousands of

wheelwrights were producing and testing millions of wheels.

Thirdy, just as pyramids cae built with inefficient engineering if you own enough slaves, game
design progress and elution can advance by the sheer number of designers working on design
innovation at nocost to the industry. In the previous chapter | described how changes to industry
business models have given rise to changes in game design practice. Industry eraragssn
relevant here: they have meant that much of the risk burden of design innovadto any costs
and inefficiencies therecfhave been transferred away from publishers and investors, onto the
shoulders of seffunded independent developers, agWas game design students and
researchers (whose numbers havalloonedover the last decade). The price of design failame
experimentationis still very highasit was in 2004 butit is my observation thahow a significant
part of the cost has beeoffloaded ontonew entrants ino the game industry: the games
education sectg hobbyists, small developerandthe rise of goredominantly youngflexible,
cheapor evenselffundedlabourforce now offered tocreative industrieknown as the® & §]A

% E E] S

In this way, a remarkable increase in game design and production activity over the last ten years
has, to a large extent, been able to serve as a substitute for deeper design understamling.

design productivity is not a problem if thestaf design labour and technology is low. A decade of
changes to the technology and industry context of game design have, at least temporarily, delayed

or masked the need for a shift towards setinscious design.

¥ Freelance, camact, selfemployed, and intermittent workers in the arts, thedia, and cultural industriggle
Peuter 204).

44



3.6.4.2.A cost to creativity

While inefficiency nay not be such an issue, creativatsguably isWe have seen, in the previous
chapter,how iterate-and-test stylemethods while on the one hand offering designers more
access to production to serve as the materials of desigald be considered monesk-averse

than before.Risk averse because, like craftssed design, preferencepiecemeal design moves,
thusundemining, as we saw Whitson point otie design mechanics ainovationanddiscovery
twhich is one of thenajor freedomsthat selconséous desigraims to afford Theconstant
testing regime hathe designer effectively surveilledwarethat any experimental design moves

may have consequees external to design thinking.

For example, onef the software development industrie ( A} pefdssns t now popular inall
sectorsof the game industrytis ~ ( ]o . ldEattigr words: build, test and, if necessary reject

ideas or solve problems early. It is tempting to adopt this philosophy as a way of speeding up our
slow, resourcéentense cafts-based processAnd yet, ambiguitieand problemsn the design

situation (the importance of whichdiscussn Chapter 10are not necessarily failures, aade not

always bestesolved early in theesignprocess.

The logic oflata-driven design witin the gamesasservice sector in particulaxerts pressure on
a designer tahink differently: rather thara designer makindesign movesvithin aconsequence
free, safespace, in the context girivate caoversation with the materialghey are akin to a
scientist whose actions must lmeotivated by empirical evidence and meticulously planhat

the while being conscious of the fact thewen the smallest move mde subject to close analysis

(A/B testing is used extensively in the garasservice indusy, for example)

3.7. How to achieveself-conscious game design

Within the context of game design practice described above, which elements could benefit from
design suppor? Arguably a key weakness in game design practice is representation of the design

situation.

Game desigtiterature largely emphasises the notighat one of the important characteristics
and difficulties designing games, as interactive media, is that its8e@nd order problem where
designers can manipulate the results of their worky indirectly(K Salen & Zimmerman, 2003

168). Thismeansthe results of their designshort ofmaking the gameitself, are hard to
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represent adequatelyThis is a problem, because representatadrihe desigrsituation is requred

for both analysis and synthesis related activities.

Kuittinenand Holopainen confirm that game design practice is weak in terms of representation
(Kuittinen and Holopainen 2009ndeed they find the lack of discussions of representation in the

game design literatdE "% E %0 A]JvP_U P]JA v Z}A Ju%}ES v3SInGieWo E « V3§
of the second order problem of game desjghey arguegdesign activities associated with

formulating ~]v > Ae}v[e u}withthevorming of aroperative imagdin Léwgren ad

"§}oS CEu v[* u} o E Ep]o (}E&E P uU *]PvX dZ - §]1A18] « E
and yet although skills associated with these activities seem to be emphasised by the literature,

the discussion of E % E ¢ v3]vP ]e "A € C nsisidéems W bikiat designershould

work mostly with two forms of representation: text and prototypifithe problemgosed by

prototyping being the only reliable form of representation have been discussed in the previous

chapter.

We have seen that fasel-conscious design to be enabled, we must enable the decoupling of

design andnaking. For this to occuredigners must be able to represent the designation

without relying on making to do thisd} Z} > As}v[e }uu v8 }us 3Z v ceee EC 1
of selfconscious design architecture the separation between desigand making" yE&P v3oC

requires_new ways of being able to model the final design.

As we have seen aboweays of modelling the desigmew forms of representationare offered
by design draving. It is design drawing thagnablesdesign thinkingo take place aroundhe
representation of the design situation rather thamthe designed product itsel8uccessfutlesign
drawing in gamesvould allow the designer to formulate and manlpate at least some aspects of
the design situation of the game without having to producédf itools could enable successful
design drawing, therefore, they could be the key factor that facilitatescgaibcious design in

games.

Gamedesign tools have #potential totakeand have taken a variety of different forms:
intelligent solutions that play the role of expert or colleague, pattern libraries that suggest
solutions, card games that help brainstorm game ideas, and automated design that generates
soluions. We can, of course, survgyame designers for a widist of design support utity

functions and we can test thegalue proposition of tools in terms of their specifimctions and
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objectivesagainst outcomes, and evaluate their applicabilityards specific task8ut there is a
bigger picture to consider. While it is useful to look at individual elements and contributions,
however,we shouldkeep sight of a larger goal amdnsider how each piece of work fits irtteat
P} mpsrative If our gal isto enableselfconsdous designn gamegshenwe are framingour
evaluation withina narrative ofhow each tool, like pieces of a puzzis into the narrative of

design drawing.

3.8. The development of game design tools

It has not gone unnoticed by rearchers and designers thgame design process remains
relatively underdeveloped compared to the sophistication of video game designs being produced

today. As Stefan Grlinvogel puts it:

Game design as a craft has created a vast diversity of methodologiedance interaction, game
mechanics and audivisual presentation for different game genres and players. But there are
only very few attempts to support this process by using formal metli@dgnvogel 2005)

Game developers themselves have made similar observations:

Compared with the vast body of operational knowledge found in the world of filmmaking, the
game design community is just beginning to articulate the concepts and techniques specific to our
mediumin order to establish methods of game desi#meimeier 2003)

Academic and industry discourse has developed to highlight this absence in the field of game

design, and specifically the lack of concrete and conceptual tools for game designers. Researchers

and designers have noted that we lack game design supporeifottm of computeraided design
(as opposed to productiorgoftware, andormal or semiformal design models and concepts (as
distinct from heuristic approaches) that can support game design tAkson and Mateas

} o A 3Z § P u «]Pv s for Feakoning abpht and visualizing systems of game
u Z v] (Nelson and Mateas 2009 gustin et al clainthat thislack of methods and tools to
help game designers suppofid ‘ideational’ stage of game creation has contributed to a lack of
innovation in commercial game desigrhis lack of creative rigkking can be linked to the cost of
creative mistakes (in terms of time and resources) in a craft that relies on productgrpport
design. A v *@E %] _ P u % E}3}5C%]JVvP Vv E <p]E v}§ Jve]PV](]

production expertise.
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3.9. Explaining the lack obrogress towards design tools in game design

The game industry has no shortage of softwhesed toos. The video game industry has been
« (E] e N % E} u 3]}v JE] v8 Jv ueSEC_AZ E §Z u i}E]sC }
on production tools. (Agustin et al. 2007¥5ame artists, game programmersyél designers,
guality assurance testers and project managers all use specific softvemmetimes developed
Zidtpe [ (JE SZ %opE %o} » }( ethudted foP daing%h€l jab. & an industry
that has a strong tradition of developing lpese tools, one has to wonder why software tools to

support game design tasks are not built and widely used.

Seeking an explanation for this leads one to deeper problems within the field of game design.

Game designers are not yet applying even purely c66cS L 0 "}v % % E _ *]Pv S}}oe }(
notation systems to their design work. These conceptual tools and systems, evolved and

confirmed in practe, would form the basis for any computeided design support software. (If
architects, for example, haabt yet devised a way to draft on paper then there would be little

point in developing CAD technologies.) Given this poor state of disciplinary evolution, it is no

surprise that the primary tool of a game designer is commonly a word processor. Outside of

playable contexts (a prototype, for example), the only means we have of modelling and
communicating gameplay concepts has been natural language; we do not yet have a shared and

commonly understood framework for designing games with anything other than words

For certain elements of a gamearrative, character design, higavel concepts, for examplé
descriptive prose and illustrations (storyboarding, for instance) may be serviceable. For a key
component of a game design, however, it is not. Defining kiely component requires breaking

down games themselves into their component parts. Salen and Zimmerman offer three sets of
schema that can be used to frame games: rules, play and culture. Rules are the formal elements;
N§Z Jvv BEU e« v3] at ean@EiutsStheEeal \i8afld objects known as ganfsSalen and
Zimmerman 200380). Of all possible schema, the formal, systemic, structural aspects of a game
design are arguably the least well served by natural language. Fnabiematic given that these

are the aspects leading theorists consider the defining characteristics that set video games apart

(E}u }SZ & u ] X~ Pu ]J* <C+S u (KSaldvand Amaepnaar 2088
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As Gamet8dies has developed an orientation to games as systems, it has begun to notice that
the lack of a formal means of communicating the mechanics of these systems hinders both game

analysis and design:

Ludology, the study of games in general and videogampatriicular, has pointed out the need

to create models in order to explain the mechanics of games. This lack of a notation to precisely
define games and game mechanics has been a traditional game design p(8ggno and Cubel
2009)

Even the language designers use has been criticised for not being as formal, standardised and

precise as it could be. In 1999 designer Doug Church complained that we lack even a common

vocabulary of terms talescribe game concep{€hurch 1999)He added that this is a serious

problem if we want to pass down and build upon knowledge from generation to generation of

game designers, a lack of a common design vocabulafy P *"§Z % E]Ju EC JvZ] ]S} E }(
Alopsd]lv._ X pn 8}E dE C &poo E3}vUGhmeDerigPWorksheglBor 5 /£S5 }}
Ju%o Jv  }( 8Z]* *Ju C &+ 0§ EU o00]JvP 3Z o0 | }( <]vPo A}

problems facing the gamevi p«S @& C &ulle@on 200840).

But even the design concepts and techniques that woatchfthe building blocks of any such

language are still in the process of being formalised, standardised and shared. Game design has for
o}vP S§]u v I]lv }(» &I E&S_X s]PVv E Vv }}I P} e o (E -
Z] A u vse ¢ A b e e e X, AE]S W "t PEE v30C plo P u

guesswork and slavish devotionto preE]*S]JvP (}E&uX_ ~ }}IU 1Tii6e 117 ES] o

surveying the state of the art of game design method criticised game design texts ahthe ti

dZ «U]J8 A EPuy UAE +}]Jv(}JEUoO0 « 3} AEE VvS ]JvP o000

v }8 - _U]v Az] Z ~P u *]PVv A% E] V ]* %®& * VvS§ e v EE
anecdotes and invented dialogs, sometimes as recommendationsedeiniom interviews, or

*Ju%ooC =+ vv}S § SE ve E]%S_ ~<E& Ju ] EU iiiieX

Raph Koster is another designer who has argued for formalisation. In an influential presentation
at the Game Developers' Conference (the industry's principal conference for dev&lap 2005

vi§]So "~ '"& uu E }((Kostefrk@FKoster highlighted the imprecision of natural
language as a tool for designing gameplay and urged designers to develop a graphieath nota
*Ce3u (}JE P u *]PvX dA} C E+ 03 EZ E % 5 3Z]* 00 ]V v

pe P} uv } ¢]PVv } pu vSe ep | - u ve }( }uupv] S]vP P u
(Sheffield, 2007).
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Designer Ben Cousins complained in 2004 that aoexbto other design disciplines, game
designers lack formal training in their craft:
Y$Z }voC J(( Ev Z E SA v}S8Z Eu ] v Pu-+]e38Z3% A EC u)

painter and novelist is acutely aware, and often trained in, the applicaifahe appropriate
primary units. Game designers have not yet moved into that pl@sesins 2004b)

Given this lack of expressing design ideas with any level of formality or abstraction, the goal of
developing aaftware tool for game design seems akin to that of developing music notation tools

for composers who cannot read music.

3.10. Formalisation towards models and tools

KA E 8§Z 0 33 vVv 3} (](83 vC Ee+3Z ~]eluEe C v 1} Z -« F
attempts towards comprehensively defining, analysing and describiesetechnical game design
conceptsthat we lack Researchers and designers have also attempted more experimental work in
the form of proposals for formalised, and sometimes visual metlafasodelling and describing
gameplay. Some have been explicitly conceived to be used as conceptual tools for game design.
&E}u }uP ZuE Z[+ Z&}Eu o <3E 5 ]Pv d}}oe[ ~i60606+ 3} i, EIl v
*]Pv W 8§88 Eve[ ~Tiios A HRardeworks thatssBek (o develop a unified discourse

among designers, to promote clarity, better game design, and a clearer procedural structure for
designers in the creation of their gan{Bsjin 2010)

dZ « (E u A}EIles EenP(}JAEE}W "% % E} Z « ~'E°VAIP oU Tiiifie }JE »
JvS E% E § S]}ve }( P u *]PV % E 8] +_ ~<}e8 EU Tiifie §} %o E} %
systemsApproaches developed by researchers inclidgterns in Game Design

(Bjork&Holopainen, 2005)Jarvihen[«*0] E EC }( P u (d&rvibem ROO8Hunicke,

> ovU v eg |I=« "D Z v] U CvVv u]endrk(Huhicke, JLeblarcEand Zubek

2004) Even Sicart suggests that his definition of game mechantgsuu & ]« o Nu SZ} -

inv}i C P v3eU +]Pv (}E Jv8 E 3]}v AIBZ 3% @ 8] «60C " « (}
S$}to (}& =+« ] JvP v u} J(C]JvP u Z v] « Jv }Z & vS v }u% E 2

3.11. Conclusion

Design studies offers insight into current gameigegractice, and allows us to compare game

design against design practice more widely. We can see that in the domain of games, where design
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C ul]JvP ] }ve] & S % E S] U <]PVv J*U EPU-basptd Vv "pve

practice.

In gameswve lack the means to separate design from making. For this, a designer needs to be able
to represent the design situation so that design thinking can occur in the representation instead of
where it is mainly occurring nowin a playable version of the gee. To represent the design

*]Su S]}v e % E S (E}u u l]JvPU «]PVv E pe « A «]Pv E AJvP_X

In game design we lack forms of representation, as well as design drawing tools with which to
create them.This lack is probably in large part attributable t@ thature of games themselves:
games are difficult to representgame design being &econd order problemwhere the designer

only indirectly affects the outcome of their design.

To satisfy this need to separate design from making, attempts to create gasign tools have

been made, many of which | have reviewed héesign tools for games propose to offer game
designers a means of design drawing: representing and allowing manipulation of the design
situation.If we see game design tools in this lighte. as design drawing for games that could
enable game design practice to move from crdfésed into seltonscious designwe can see the
significance of the work on game design tools, as well as the qualitative nature of the change that

the adoption d such tools into practice would engender.
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4. GAME DESIGN TOOLS

4.1. Summary

In thischapterl give a more developed definition of game design tools, before reviewing the tools
the research community and industry has produced that fall within this sdapen compareand

discusghe tools in relation to the types afesign activities they support

4.2. A definition of game design tools

For the purposes of my research | definé ® u *]Pv &}}o_ -

A software-basedor conceptual too] the primary function of whichis to supportgame designey

in design thinking

Below! break down each element of this definition and describe it in detail.

4.3. A design tool

A design tool is a structured form of support that is intended to aid the design process. Most
importantly, it alows a designer to engage in some of the vital activities of the design process that

aid design thinking.

In this definition of design tool | am not including tools that are dependent on the production of a
version of the game. While the gathering and lgse of metrics (i.e. the materials of dadaven
design) and automated testing support design, they are dependent upon production as part of an

iterate-andtest design approach.

dZ  (lvl8]}v }( "8}}oe_Jv 8Z ]+ pee]}v E}pA]POCW ([P §dFoA
rather broade ve 3§} ¢}(3A E &§}}oeX /v }uP ZpE Z[* i608 ES] o "~&}d
d}loe_U (}E& A& u%o U Z % E}%}s SZ v (}E ~S}loe_ o« NeZ E
derived from previous game designs thatsdgmers could use to apply to their own design
problems(Church 1999)Since thenthe solutionsproposedby practitioners and researchenmsave

been quiet diverse: including, for examplaxonomes of design corepts, diagramming methods

andartificial intelligence based serautomated design support software.
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4.3.1. Design tool metaphors

Design support researchers have identified the fact that the addition of computation to a tool can
challenge our notion of what a to®. Game design tool designers have also looked at this
guestion. They enlist metaphors to frame discussions of the roles computational design support

might perfam, and what the place of technologyinthe desigrrelationship or conversatian

Lubart,in relation to design suppoih creative domainsuses the metaphor of the tool

% E(}EU]VP §Z &}o }( "vvvC_X dZ v vvC Z 0% %0 vV Vv S | e

He Ee[ u]lv ¢« X dZ "} Z % E}%}e ¢ JV(}IEU 3]1}VA]} 123" FERSJAP &
ee¢]e3 Vv u} po e v Pu] - 38Z *]JPv ®Z}A oe VPA ] EXo }VvSE

new ideas as part of a dialogue with the designer, suggesting novel, unconventional ideas that the

designer has not thought of. Computers @specially suited to this, suggests Lubaecause they

are better at implementing random searches than huménsbart 2005)

Gillian Smittet al,, in discussing game design too]sySE} p « ~ }ootay&Endméht of

§Z]e ~ }oo Pu _ }V %38X AZ epuPP <3¢ A udigniadolsjthatihisehe § P u
role to become moreofa <«<p 0 % ESvVv EGU o S} E]JvP SZ *]Pv E[+ }VA
materials to life as an active participant, debating and even requesting changesitions made

by the designert as a human collaborat would(G. Smith, Whitehead, and Mateas 2011a)

Towards a beaer understanding of the role or roles procedural content generatid@Ggan play

in games and game design, Khaled, NelsonBardhave proposed metaphors*s}}o_U ~u § (E] o
AN e]Pv E_ U v N E% ES U AZ] Z §Z C  + E]htoviewPGGlifiits ve ¢ 57
A EC]JVP }v§ /[E3§e«xePCGHRyerimencoded with expertise iaspectf game

design, argasked with solving game design problems and conducting design tasks with little or no
intervention from a designeX ~ /& %upgiySexternal expertise to be taken into accouny a

Zpu v P u «]Pv EX ~d}}oe_ & Aanipulai@d fov he@uupose S

achieving specific design goashancingandextending § Z *]Pv (E[+ ]Jo]S] X "D § E]
procedurally genaated substances that can beshapedby the desiger anddeployedin the

game. To generate them thaesigner articulates a set of property constraints that describe a class

of potential materials that are desirab{&haled, Nelson, and Barr 2013)

t]8Z]v <Z o § o[+ (E u A}EIU / u }A E]vP Stnatspa}RIE 3Z § « E
experts or designersincluding tools that allow me to create materials.

53



To make sese ofthese metaphorswe could se¢hemin the context ofan evolving

understanding of ComputeAided DesigiiCADver several decades, which has been used as a
starting point for developers of game design tooldelsonet altraced thehistory of CARools in
architecture and design for the purpose of understanding how we should build such tools for

game design

Early work in CAD tools, which date back®%6 saw CAD as having a dual rol#edng a front

end for graphical modellingnd a backenthat performed automated resoning for the role of
advisor ti.e. enhancing théacktalk of a situatio, illuminatingconstraints and implication3.he
second waveof CAD tool$ocused on the importance of knowledge in specific design domains.
Developmens in the1980s brought knowledgéased Al systemsyhich enabledools to offer

back talk based odomainspecific knowledge. Thenadnain-oriented design environments
(DODEsgxtended the idea of dmainspecific knowledge to include not only factual knoside

but also design knowledgs.e. bestpracticesand common solutionsTheycritique designs,

provide design suggestions and reasons forth@Z | «Z](S SZ }u%us EJ[s E}o
conversation from providing back talk to actively participaiimghe design activityNelson and

Mateas 2009)

Overlooking any subtleties for the sake of simplieiycould see at least 3 broad types of roles,

v

rising gradually in importancev 8 SpueX &]E*3U §Z ~ ¢]Pv E[* 0 A _ *v vv(

functions, where the tool is commanded to use its computational power to help increase
efficiency and relieve cognitive load, help with planning and organisation tasks. Then, the
~ Al }dle, where the tool helps give the designer insight into their design, providing
informationit has deduced based on the content of the design situation, theegthance the

| § ol }( 8Z ¢]Pv ¢]8u 3]}vX dZ & }* ZE%® (oD e iBRas oZthAir
own, bringing in knowledge from outside of the design situation to shed light on what the designer
has made, and even offering new ideas and suggestions for improven@artgpletes this ascent

from slave to peet) §Z " } oo hasthepp@Eerto make design moved its very own.

&J]v ooCU SZ }u%opus E <« N ]Pv E_ }u e 8Z }u]lv vs }oo }E

relationship, with the capacity to desigrames all by itself.

4.4. Including conceptual tools

As well as software tools, | am inding conceptual tools in thistudy.
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In Chapter 4 argued that the lack of software or more sophisticated tools for game design can in
large part be attributed to a lack of visual notation upon which to base such tools. Unlike more
developed domainsuch as music, which can base their digital tools on existing formal systems

and visual notation, gansglo not yet have an accepted standard for a shared visual langiage.
success of the formalisation of game concepts into visual terms is therefore kieg success of

§Z S5}}o0 §Z § pe ¢ 18X &uESZ Eul}E U }E JvP 8} §Z ¢ }% }( §Z
visual language is a form of tool; some of the tools looked at in this study are a more or less visual
languages or tools for authognlanguage. } & u W4dchinationswasoriginally created as a

diagramming languagéor examplgJ Dormans, 201201)

A conceptual tool fomy purposes is fairly broad. It is any form of structured, stemmal method
or model ta model being a language or framework that allows the designer to define relationships
between conceptst that can be used as part of a game design toolset acrosspheulbut not all)

games and game genres.

Distinguishing which aspects of the conceptual work on game analysis and design could be

}ve] & N <]Pwvindhé sense they are concepts practically and reasonably directly
applicable to desigrtis notstraightforward. To make such a distinction for the purposes of my
research | have enlisted a schema from Design Science Research: constructs, models, methods and
instantiations. Constructs form the vocabufasf a domain; a model is a seft propositionsor
statements expressing relationships among constructs; a method is a set of steps or guidelines
used to perform a task; and an instantiation is an artefact that has been realised using constructs,
models and methods (March & Smith, 1995). The framewiorkisis area of game design research
contain elements of constructs, models and methods to varying degrees. | have chosen to focus on
models ti.e. tools that give game designers a way to create and describe relationships between

0O uvde ~]X X #» JwW3}s@&EA FE *]PVvU E 8Z E 3Z v Z pE]*8] U ZZ}A :

methods for game design.

Much of the work on constructs and methods is still useful to have in view, however. As game
design lacks standardisation in core concepts and vocapulze constructs used tend to differ
between models, and for that reason it has been useful to include work on constructs in my
purview also. Methods are less relevant, but they do represent the current state of the art,
dominating game design literaturénhus they provide a certain degree of context for this work and
are referencedvhere appropriate.
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According to Salen and Zimmermangame design modeis a kind of systemic thinking
generalised to cover many or all games. It provides a vocabulary seidof concepts for thinking
about games and for solving problems as they emerge in the design pi(&ades and
Zimmerman 2003)Somewhat contradictorilyand possibly duto the fact that they found it
difficult to find many examples from redife practice that fit this definitiond serve as case
studies, they broadethe definition toincludemodelsthat designers have devisepecifially for

one game theyworkedon.

Each case studynalyses game by describing the ru#ructures unique to the game, creating a
formal model speidic to the individual game at han@atie Salen and Zimmerman 208%).

By this definition then certainly, most expert game designerdaprobably be said to use semi

formal approaches to a greater or lesser extdfar me, however, this rather undaines one of
ZUE Z[+ | Qodisithatd&n be shared acrosgmnygames, designers and, to some extent,

game genred.ikewise, my defition is narrowed to lookng specificallat conceptual toolshat

attempt this challenge.

4.5. Design support aprimary function

| am including only those tools that have supporting design thinking as their prgoatand
function. In Chapter 9,break abwn this goal into more specific functions, attributes and criteria
for game design tools that | use to analyse and evaluated my experiences with the tools under

study.

Tools where the focus is primarily on production are outside this scope. Thidesthe designer
friendly game development toolsuch asGameMakeror level editing tools that aresometimes

used by designers as for design thinking purpoges| have suggested in previous chapters, the
absence of tools created specifically for game desg@rguably one reason designers lean heavily
on production tools for desigrusing themt even if imperfectly in exploratory, sketcHike ways
There is alsanother way in whiclproduction toolscan serve adesigntools: in the sensehat
productionitself can be a desigactivity, powering desigrby-makingwithin craftsbased practice
twhich, as argued in the previous chapter, dominates contemporary game dé&sigrcontext is
important, as my approach with this project is very much about takingect practice as the
starting point, and taking steps toward conscious design from that parh not looking at

design tooldrom the point of view of their suitability for immediately replacing desimyamaking
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so much as whether they might meaningjuhdd to the game design toolset. So while production
tools are not specifically addressedniy research, | have continued to use conventional design
by-making methods where appropriate, alongside my work with the design tools. This is explained

further in the following chapters.
451. "lupo S]}v ¢ Nel § Z & SZ E SZ VvV % E}S}SC %

Though superficially similar in some cases, we can distinguish modelling game dedagign

tools from prototyping.

Some of the game design tools under study offersmalrepresentation of the player experience
tin effect, allowing the designer to see the dynamics of the mechanics they are drénvthg.
design research literature, creating a graphical representation of a design situation is sometimes
« E] « Ne|P§ X]v }&E JvPOCU E o°}vU ~u]8Z v D8 « Z A pe &
el §Z]vP_]Jv E ( Ev 8} 8Z ]E <]Pv 38}}o A}JEIU (JE A& u%o X

Though Manker and Avola observe that the game prototype is often used as a sketching tool in
game desigifManker 2011ajhe term fJame <l § Z ] al®ws us to distinguish the activity from
prototyping. Mankernotes theuseful distinctiormadebetween probtyping and sketching ithe

field of User Exerience or Interaction DesigiManker 2011b)Whereprototypes are used to
evaluate a design, often calledv ~ A& %o @qtotype Uthe audience of a prototype is

supposed to bactively participating when using i{fBuchenatet al, 2000¢cited by Mankey

2011). Applying this to games, we could say that when a designer interacts with the prototype
they assume the role of, and imagine themselves as, a play@sponse from a designtrat

Manker interviewedseems to align with this idea, in saying that a prototype allows on&to o _

the game In the case of a sketchoy contrastthe designer isiot so much aesthetically and
emotionallyengagedso much as engaged d@esign thinkingthe simulation in a sketch serves as a
E % & + vS S)}v }( sZ *]Pv ¢]3u 8]}vU o0o0}A]JvP §Z *]Pv (E S} 7o
offering the back talk necessary to a design conversation. Simulation and interactivity here could
be thought of agextension olvisualisationa product of design drawing that enabligge designer

to M« and evaluateghe logic of their desigrt as a designer sees(this is idea is discussed

further in Chapter 10)

In addition, the speed of sketching as comparethyrrototyping is importantA sketch is made
rapidly, so as to quickly express an idea, or serve as a contribution to a design convetrsation

57



other members of a tearfAgustin et al. 2007 put also, presmably, to enable a Schéstyle
conversation between the designer and the sketch itself. If we r&chlbn « « Jdr&wing

seeing loop (see Chapt8y, we carunderstandhow important the speed element of a sketch is.

Nummenmaa, Kuittinen, and Holopaindiscuss the benefits of a simulation created in a game
design tool, whiclthey define as similar to yet distinct from prototyping. Unlike game prototypes,
simulations can reveal problems and opportunities over whole game, rather than just the
immediate and short term dynamics that a prototype models. In other words, simulatiows a
«]Pv & 8} A] A «Ce3 u Z AJ}uE 8 Z]PZ U ~ ]P %] SuE _ o A

comfortably allofNummenmaa, Kuittien, and Holopainen 2009)

4.6. Supporting agame designer

Word processors, spreatieet software (e.gMicrosoft Excgland flowcharting toolse(.g.
Microsoft Visi, paper, whiteboardd these are tools that can be and are used by game designers
to help themcommunicate and conceive their designs. But they are not tools specifically

developed for the purpose of game design and hence are not being evaluated in this study.

4.6.1. Tools that blur the role between designer and tool

| am cavering designecentric procedual content generation toolsor ~u] &  ]v]3] 3]A *]Pv_
(described below)What | am not including are PCG technologies that require implementation by
programmers within a playable gante.e. desigrby-making t for design thinking to occut.am
alsoexcludingautomated design toola/here the focus is to enable design by rbesignerti.e.

Az § <Z o § 0 + E&] A]3Z 37 ]EToolsSswehzaBa@ndo-mdtie (Tréanor

et al. 2012) for example, do not fall under my purview.

| am also compelled to excludery specifior future design tasks (e.ghe possibility of design
tools for character AlHecker et al. 2009) These directions will be interesting to explore in future

work, but at present there are no tools accessible to me of this type.

With the fast moving evolution of game design in mihdwever,it is useful to acknowledge that
the designdefinitions| amusing are imperfect, in that they adhefairly closely to conventional
understandings of what a design tool Tis is becausébse definitions may be changing, and

ultimately be changed by game design itsélie impact that these new technologies, in terms of
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both tools and materials;ould have mayorce usto expand or revise our understandings about

what design tools are, @venwhat it means to design.

4.7. Tools within this scope

Here | reviewformal game design tools and models developed over thefifésen years. It

comprises both conceptual and concrete tools.

Categorising tools by their design support approaches is maigéitforward, as often moréhan
one approach can be seen in the same tool. For exampleBREDL/udocoresystem useboth

resource flow angystemmodelling and theBIPEDront end offers diagramming.

4.7.1. Models

4.7.1.1. Taxonomies

One category of work towardsifmalisation to aid design has involved defining the elements of

P u *]Pv Jvs} S AE}viu] e v ¢« Z u X tZv }uP ZPpE Z % E} %o}
eSE § <]Pv 8}}oe Z P A /E u%o0 ¢ 3Z 3 0}}*e 0C E *uo =

softwaredev o} % u vS§X C ~S}}oe_ ZUuE Z u Vve }Vv %SHU O S}}oW <]P\

applied over and over again to similar design problems in different games. Since Church's article,

there have been several attempts to come up with ways to create schemasgodamies of this

lJlv 82 S & (}&u oU pusS «SJoo + E] ]JvvSu&E& o o vPwr P X dZ ¢

(JEU 0 %o %o BRUNDQel 2005) v *S ASU 0 J]vE E% E S S]}ve }( P u *]Pv

(Koster 2005)

Kv Je i}EIl v ,}0}% ]v v[* (E u A}E IP4tj¢ks in Gaine ®esigRjork}gnd
Holopainen 2005When surveying the domain, Salen and Zim@@er v (}puv 3$Z]« A}YE!I §} '
best example we have found of Church's formal abstract design t@<dtle Salen and

Zimmerman 2005:55he game design patterns are inspired bgxandrian patterns, and follow

a similar format. Each pattern defines a game mechanic, and most importantly, which game design

problems it can solve and how it can work in combination with other game patterngohamics.

Another taxonomy, devised hjarvinen(Jarvinen 20083omprises formal definitions of game
0 uvsde v] EEC }( P u ula&ineh e« XE] « Z]* o] E ECU Z}A A EU
orientedt A]S§Z «]Pv }ve <p v ¢ J(}v ¢} ]E o X /v]3] & §3Z 'u
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Conference in 2001 by dgner Noah Falsteiifhe 400 Projeds a set of methods fagame

*]PvU «SCo e "(EHO * }andBarwooKdescods Jvw A v 53 u% S 3} AE]S
0ii Epo « }( P u *]Pv §Z § v He C +]Pv (EaktdEih andl §S§ E P
Barwood 2006)

4.7.1.2.Unit-based models

The game design community has developed a discourse aroundtbasedd models and notation
systems. Several designers have proposed devising a 'grantineabuilding blocks of which are
to be found by analytically breaking down games to their core units at the lowest level of
*SEU SUE o PE vpo E]SCV Jv }8Z E A}YE U ~ vC ¢]JvPO }ve J}ue
e ]A] (Cousins 2004b)hese core elements are momestmoment player decisions or
actions, which have been described by various theorists using metaphors that reference linguistics

V  Z u]+3EC\WrawiorE2002V "o u s _V N Slue_ ~ }us]veeV v A Z}] L
with the last of these defined by Saland «Juu Eu v <« “"E&)Jp% }u pv]s_ AZz] Z ] ~
Z E3 }(]Jvs E 3]A u v]vP_ U v (E}u }pus8 }( AZ] Z o P E Jvs E
Salen & Zimmerman, 20083).

Jus]veU 8Z P u «]Pv & AZ} }]v 8Z § Eu "meatomsusimildr }u %
}v. %S }( "% E]Ju EC o0 u vSe_ ]Jv }SZ E ES (}EuU*U (JE& A u%o
(JouU v EueZ+SE}  }( % Jvs]vPX , o Ju 8Z 8§~ A EC E3]

moment you have ever had playing vidgames was made up of primary elements, whether the

«]Pv & Iv}Ao P V *% ](] ooC (€pBsims204b) }E v}S

These notions of granularity support a reductionist, hierarchic, layered approaatetgsing or
constructing a design. Cousins describes the role of the concept as focusing the designer's
attention on the lowest layers of their game so that they can decide which kind of feedback is
appropriate to give at a given structural lay€ousins 2004bBimilarly, Bojin argues that as units
of analysis, game atomfromote the critical examination of the design of a game from the player
experience dowrdrilling into the specifics of what contributes to tho /A %0 & [Bugjine _

2010) Designer Tynan Sylvester believes that game atoms can help a designer imagine the
playable outcome of their design, arguing that it is essential that one must fully understand the
smaller elements thatake up the system and how they interact before one can fully predict the

overlying systen(Sylvester 2005)
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Designer Raph Koster extends this to relationships between the atoms or elements. To him the

$}u] u} o » oo}Ae pe 8} A& u]v 0o}P] o o]vle (Kostér2005) 0}}%e O

4.7.1.3.Resource flow

The resource floumodel is based on the theory that game systems can be expressed as
economies, and core game mechanics can be reduced to the flow of resources. A resource is
vgCsSZ]vP 32 § v NESPFEUWIAEW U £ ZVvP U JE 3E}C _ -

Adams 2003). Interestingly, this is the only conceptual model that has been reified in the form of a

software-based tool Machinations(Dormans 2009)).

4.7.2. Brainstormingaids

A number of researchers haveqaiuced sets of cards to be used for teaching and brainstorming
game design or specialist areas of game design. In some cases they are intended to serve as a
learning tool or aid for nomexpert practitionersé.g.(Alves 2013) or for professionahs well as
academic purpose.g.(Jarvinen 2003) Typical, the decks typically contagame elements
(e.g.~: EA]v v 11iAV ~' D Nor pattetm$f@g.(Wetzel 2014; Alves 2013)nd are
accompanied by a set of rules that structure and constrain the learning or brainstowrtimg

the context ofgroup play

4.7.3. Diagramming

Both practitioners and researchers have proposed the devetyrf a diagramming language as

a tool for game design and analysis. Towards this goal, some attempts have beetordasielop

notation and graphical modelling systems. As mentioned previously, diagrams are already

commonly used in game design documerdatto describe certain elements of their design. There

is no sandard model for this, howeveFurther,Aradjo and Roque obsertiat the diagramming

currently used by designers, commonly to describe Héylel game logic, typically fails to describe

agau —» Hv EOC]JVP «C*3 uU Vv "% E A v3e +]Pv Ee (E}u pe]VvP §7Z
(( 8]JA A CU ep Z « (}&E (Jv]vP 0V JVP Jeep * }E QuéEjpandus A]S2

Roque 2009)

47.3.1.<}S E[* P u-bas&luotation syeem

Koster proposes that game atoms could form the basis for the development of a notation system

for game design. Such a notation method, he argues, could help designers more easily detect
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design flaws like degenerate strategign the way that a compas can look at their manuscript
and quickly spot parallel fifths; and emergent behaviours. Advocating the use of graphical
v}s S§]}vU Z EPHY ¢« §Z § ] }v] e E]%3]}ve Alpo (}JE pe 8}

space, we should assume) of owsigngKoster 2005)Towards this end, Koster uses his atomic

model as the basis for a diagrammiagguageAn example of this can be seenFigured| a

diagramof the game Checkers (Draughtapde by Koster using his notation system.

Figured: An example diagram built by Koster using his own notation

4.7.3.2.Diagramming with ron-domain-specificmodels

This work has drawn on existing paradigmehsas UMI(Sicart 2008and Petri netgAraujo and
Roque2009) (Natkin and Vega 2004Bura 2006)

4.7.3.2.1.UML-inspired modelsWML)

UML (Unified Modelling Language) is a rallidg language used by software engineers to model
their softwaredesigns. Sicart proposes that designers could model game mechanics using the
modelling language UML, using his formal, obmegnted-programinginspired definition of game

u Z v] < methods invoked by agents, designed for interaction with the game st&éher
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researchers have proposed UNfispired modelling for game design purgsstoo, such as Taylor,

Grestyand | 33 A]S3Z-fB}A ] P @aylerGresty, and Baskett 2006)

The examples often given to demonstrate these diagramming approaches are very much about
modelling game flow or player decision pathsimilar to business process modellingther than

the core mechanics of the game systeself as a complex system. This raises the question of how
useful this kind of diagramming could be to a designer who wants to model the core game

u Z v] X /v §Z -(PGAPJUPE us_U 8Z E +«+ € Z E+ Z A A %o] ]
that their modelis limited to the design of scripted stedriven gameplay rather than games with
systems that generate less predictable gameplay dynamics. Unfortunately, in practical terms

designers need little help outside their traditional toolset to design such stamen games.

4.7.3.2.2 Petri nets

A Petri net is anathematicalmodelling languagéor the description oflistributed
systems.Diagramming using Petri nets has been proposed as a game design concepting method
(Aradjo and Roque 2009)atkin and Vega 2004)his has been described as a combined formal
and graphical approacd@rinvogel 2005)

Figuree|showsa an example diagram made Byaujo & Roquéehe design of a pit stop tyre

changing suisystem in aar racing game. As they describe it:

YA Z A *13u 8]}v Az & &i @& ]Je u I]JvP %] *3}% 8} Z vP o0 }
transition fires, he places representing the tiresfront and rear, left and right receive a token.

From that point on, all the tires are changed concurrently. The Go transition can only fire when all

§Z ~Nd]J]E Z VvP _ %0 <« 38Z 8§ & }vv S3SalANp)]3hidheeans thptthe~0}P]

car can only leave the pit when all the tires are in place.

NS %oZ v UE %o E}%o}e PE uu & Jve% |E C <}*S E[* PE uu &
experience with cybernetiggiguref{shows a digram for the card game Blackjack. He proposes

S§Z 8§ «SE S 0 U VSe ey Z + "el]loo_U "aged fronvone@mdto } o &
another(Bura 2006)
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4.7.4. Game getching

4.7.4.1.Sketchlt-Up!

Created as part of a pograduate research projeett Carnegie Mellon Universit$ketchlt-Up!
(Karakaya et al. 2009 a set of processesd technologies designed to be used at the ideation
stage of game desigithis workbuildsupon v (Eo] E "P u 9ystémddue®ped by
Agustin et a[Agustin, Chuang, Delgado, Ortega, Seaver, and Buchanan 20k&@hlt-Up!
appears targeted towards the design of linear, narratised games: it supports theodeling
and rehearsal of game flow at a high level: specificdlly number, order and diifulty of game

interactions and theewardsawarded to the player.

4.7.5. System modelling and automatéreasoning

4.7.5.1.BIPECand Ludocore

BIPEDs asystem that supports the early stages of game deffgrM. Smith, Nelson, and Mateas

2008) It is powered by udocordJ logtcal game enginedesigned to support thenodellingof

game systems and simulate their dynamiBsth BIPEand Ludocoreevolved from earlier work in
generative and automated desidor games, undertaken within the context of artificial

Jvi oo]P v & e« E ZX dZ]s A}YEI Z » % E A]}u+oC v o+ E] .
(Nelson and Mateas 2008y1.J. Nelson & M. Mateas, 2008 v AP u I § Z]JvP_ S}}o }CE
languagg(/A. M. Smith, Nelson, and Mateas 2009)

Forits game sketchinfanguage BIPEDRakes its cue from the abstractions used in paper

prototyping: e.g. cards, tokens, and di&uch interface elements can be seen in ¢faenemodel

madefor BIPEBhownin|Figureg| Ludocoreperforms playemodellingand provides designers

with the ability to query potential consequences of rule interactions. In other words, it can provide
a designer with answers that could otherwise only beagkl by building a version of the game

and usingextensivehuman or automated testing.
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Figureg: BIPEDooI (A.M. Smith, M.J. Nelson, & M. Mateas, 2010)

4.7.5.2.Machinations

JorisDormanstool Machinationsaffordsgame designera means of communicating and

u} oo0]JvP "SZ +SEMU SPE }( P u ¢CeS ue v % 55 (Eve SZ S u]PZS
(Dormans 2009)It extendsAdams andRollings'*esource flow model(Rollings and Adams 2003)

(see Resource Flow modater in this chaptey, implementingt in the form of a Petrnets

inspired reaitime modellingand simulation environment. Its graphical editor alka designer to

model their game system and 'run' the simulation in riiade or faster than real time, revealing
emergent dynamics of the system over time. As a tool, it answers LeBlanc's emergent dynamics

and feedbackThese dynamics can even be visedi via graphing componer‘ﬂélgureh shows a

Machinations diagram that models the travel and trading system in the game Elite. Dormans

describes it:

dZ %0 C E[* 0} 8]}V }IVv %0 v 8§ }E %0 v § leddtthetrafiing }VA ES E
mechanisms in the center. A few possible ship upgrades are included on théightans
2012)
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Figureh: AMachinationsdiagram showinghe trade and travel system from the gamiglite.

4.7.6. Mixed-initiative level design

Mixed-initiative design isnapproach currently favoured by reseders in the domain of
procedural content generation for games. The ge&b improve uponcurrent procedurd content
generation technigaes that allow little designer control or input D]A&£ _  ¢]Pv § ¢ §Z
involvement of both the computer and the designer, the pair entering inl@sign conversation,
each contributingo the design with the designer guidinthe creation and constraining the design

space(G. Smith, Whitebad, and Mateas 2011a)

4.7.6.1. Tanagra

Tanagra is a mixeiitiative tool for the design of levels for 2D platformers, aimedeatucing
authorial burden in level design while still allowing human designers to exercise their creativity

and aesthetic judgment.

ArE 3S]A o A o deatesEndtjulE levels according to specifications provided by the
designer. The designer can choose from these and also make refinements to the level, including
placing and moving level geometry. Al techniques of reactivengg and numerical constraint
solving ensure that levels are playalple Smith, Whitehead, and Mateas 201 fEyurei{shows

Tanagra[¢ ]S]vP Jvs E( X
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Figurei: Tanagra ~"@E& S]A o A o ]8}E_X

4.7.6.2.The Sentient Sketchbook

The Sentient Sketchbo@lkiapis, Yannakakis, and Togelius 2@t8Yyides support for level design
in the design of strategy games. Specifically, it enables the designer to ensure the playability of the
spatial design of the map (level), anidha to reduce the effort involved in producing a detailed

map.

The designer is afforded an interface that allows the designer to create abstraeatesmlution
Nel §Z_  }( u % }vS JV]VP %0 C E e+ ¢ ~¢S ES]VP %o}eImS]kveeU } o
automatically evaluates the map and displays information on how the map aligns with playability
constraintstin particular, how equitable access is to resources between opponesmtsl
calculates and displays navigable paths. In addition, Takegra, The Sentient Sketchboakms to

%o % E}AEJU § SZ E}o }( «]Pv ~ }oo Pp _ ]38 pe e Pv E S]JA o
*uPP «3 vIA 0 03 Ev §]A *]PveX dZ ¢ & pP% 3 Jv E o 3]u
working map as a starting pd. The algorithms attempt add details that create an organic looking

map, while retaining the fundamental gameplay properties of the @shows the

interface forThe Sentient Sketchbaokhe designer edits their stragg game map on the left. The

maps on the right are suggested map layouts made by the tool.
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Figurej: The Sentient Sketchbook

4.7.6.3.Ludoscope

Ludoscopés used for progression design: the structure of miss{ens. tasks and eventand the
*SEU SPE }( Seantdgin a fairly broad sensahe spacer worldin which the player

navigates within the game.

JEU Ve[ %o E}A] o  e}opusS]}v 8} §Z «<p *3]}v }( }vEE}o v }luupv]
content generation systa in the use of use of formal grammars and rewrite rulesncepts from
mathematics. Rewrite rules are used by the designer as a means of specifying and shaping

constraints used to generate content.

The development of udoscopés ongoing, but its curred % % &} Z ]+ u}A]JvP 3}A & « }
finding a solution to one of the difficult problems of game design: translating the different

materials a game design into different forms: for example, how do we design the space for a

mission, how do we create a migs from a given set of rules and mechanics, and vice versa.

According to Dormans, we can view transitions between these forms and states as model

transformations(Dormans 2012Figurek|shows a simple mission diagram modelled in Ludoscope.
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Figurek: ALudoscopeanission diagram

4.7.7. Progression units, rules and structures

The unitbased approach describe above has also been appliduetptoblem of describing game
progression. For examplerggression can be viewed as the acquisition of discrete skills, as in Dan
}H [ ~el]oo (Gdak 2007)while somehave sought to measure and quantify difficulty
(McMillan 2013) Other types of units used represent goal complefiBollings and Adams 2003)
or narraive events.Unit type seems to vary as a function of not ongsidn philosophy but game
genre, somainits being more usefdbr some gamesghan others. For instance, mission goals for a
side-scrolling platformemay be relatively simple and therefore straightforward to arrangkile
skilland difficulty measureare challenging, whereaswadventure gamenay contain few

gameplay conceptisut containa complexgoal structure

Diagramming methods have been devised to express progression in the form of rules and
relationships governing the organization of these uttsCE A u%o U ~§ Z SE _ v

] PE uu (}JE +3E 8 PC P u U ~el]ooorgarisingkil@aéms, amd 3}}o (}C
units in the form of kill-based challenges are often organized by mapping them to desired

difficulty curveqAponte, Levieux, and Natkin 2011)

Similar concerns in terms of flow, difficulty and variety mustoalanced at the macro level as

well. This is the task @rogressiordesign:the design of how levels or missions fit together to
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E 35 3Z P u[*}A E 00 %thistt¥e® [P & %4 ¢5diteX sketched out in a

design document or oa whiteboard before levels are producé8utler et al. 2013)

4.7.7.1.Skill atoms, skill chains

Designer Dan Cook extends the game atoms idea towards modelling the elements of a game

system from the point of view of the playfE —« A% &] v U EPpn]JvP S$Z 5§ 7S} HE
Pu-UA v AYEI]VP %+C Z}o}P] o u} o }( 8Z %0 C E_X «l]c
%0 C E P ]Jve (Cool200F.e. skill atoms describe the skills a player must progressively

learn in order to master the game.

These skills are essentially a differeraynof describing game mechanics; a skill atom in a game

design is any unique action or combination of actions that the player must use to perform a given
Pu u Zv] XWE e¢]JvP §Z ~E_ us83}lv 8} ipu% 3SA v %0 $(}JEu-
forexam%co0 ~SZ P u u Z v] u]PZs Jafeess ddfintonsofPYame

mechanics (as playedriven operations to ifluence game states)ersus‘procedures (as

systemdriven operations that respond to player operations) could be useful fEie/inen 2008,
72).Ue]vP Z]e (]Vv]8]}V A }po <+ C 8Z 3§ AZ]o ~"Podescribplany }po v
game system element "% E} Wi @EI]®o 3S}ue_ *% ](] ooC vP P A]38Z P u

he]vP ] PE uu]vPU }}I euPP ¢3¢ 0]JvI]vP §Z weedrpaturdythat *elJoo Z
represent the order and context in which learning momefdr new skills occur. Cook's intent is
that such a method will help elucidate to the designer the player's core gameplay experience; that

15 Aloo "Z 0% @& ]+ 3Z o A o }(]vd v8 v % E (Gos8k2DPOIEC ]Jv u} &

The goal of a skill chain is to address the task of breaking down what skills the playstmeed
progressively learn so they can play the game, and to decide on the order in which these skills
need to be acquired. Cook suggests, and implies in the example skill chain he gives, using a skill

Z1lv (}JE 8Z %0 C E[s (]E-5 Athe fls]minuteshi §ameptay iR whicWthe
designer treats the game like sort of disguised tutorial, in which the player learns essential and
basic skills such as, in the case of a classiessiddling platformer, for example, how to run,

shoot, jump, ad double jump.
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4.7.7.2.Mission/Space

WE}IPE ¢¢]}v ¢SEYN SUE * Vv ¢}u SJu * U % S} %0 C E[* *% S] 0 9
(e.g. a side scrolling platformer where the plajgealways moving forwajdbut where this is not
or only partially the case makiregdistinction beomesuseful. For thipurposeDormansproposes
a graphbasedframework (Mission/Space) for diagrammingooth the environmental space and
the abstract mission spaci& a way that allows a designer to more clearly see the relationship

between the twostructures, thus aidingrogression desig(Dormans 2010)

4.7.7.3.Articy:Draft

Figurel: Annotated screenshot oArticy:Draft

ArticyDraft (Nevigo GMBH 20119 a commercial todhat supports design fonarrative-drivenor
narrativeheavygamest for example roleplaying games or adventugamesA flow diagram
style interface enables thdesign ofgame design elements that have branching, grapked
structures, such as branching dialoguegaests (missions). It alsdfersform-like graphical
interfaces for the editing and organisationadsign data associated with game entities such as
non-player characters, items and locations. In addition, it providesditor for creating level
layouts which enable the designer to perform desgpecific level editing taslsuch as the

placement of atities, trigger points, defining zones, and so forth. All data may be exported to be
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loaded and used in the game itself (i.e. as game asgatg)rel|showsa screenshot annotated by

the &S] CWde¥eldg@ers to draw attenf}v S} e}u }( SZ S}}of[e ( SHE X

4.7.7.4.Progressiorplanning

Butler et al havelevised an approach faddingcomputational support tdhe task of progression

design. This approach was implemented concretely within the context of their work on the level
designtool for the research gamRefraction The approach i§v « %o ] (E C SZ "~ S}u]l _ %o %o
described above: the designer defines units of progression, a set of rules governing how they are
JvVSE} u V He Jv S§Z P u ~"% E&}P & -rdgressipnpfa@anjexdmpleU v f

of which can be seen|iigurem) based on these rules. The plamhich can be generated by the

tool based on the progression constraintge. treated as an automated planning problem)
consists of @equence of stages (levels) of the game, each stage of the plan consisting of
progression units. In this way the approach not only offers the designer a tool in which to author
the progression itself, but also invites the designer to externalize and inthesedesign logic by

inviting them to define rules about the progression itself.

AsRefraction]s %opliio P u U % E}PE e¢]}v pv]de 81 3Z (JEuU }( %opllc
}JV %8s _oX p30 E 8§ 0 Z A Jv8 PE § $SZdthedfwdgieBIEnptdiv }veSCE
Ju%}v v3e Jv3} 8Z P u [0 Ao ]8})E ~ % E} p 8]}v 8}}o pue (JE

generating actual gameplay). Their goal in doing this is to support rapid iteration of a complete

design process from planning throughplaytesing and allow for the automatic detection of

problems occasioned by edits to levels.
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Figurem: The progression plan componemtf Refraction's § } } giregression planning interface

4.8. Supported desigractivities

Above | l@sely classified the tools based on their methods or approaches to design prdtésen.

| compare the tools through the lens of design activitiéghereas above the focus was on the

various approaches to the problem of design support and their techndane implementation,

Z & |/ uulE& 3 I]JvP «]Pv E[* %}]vs }( A] AU o}}I]vP & §Z ]

tools.

4.8.1. Computeraided design activities

We could say thatomputation in game design tools provides support in two main Whyby

fadlitating design moves; 2) by predicting and describing game dynamics.

4.8.1.1.Facilitatingdesign moves

First, and fundamentally, the software offers an enhanced interface for representing the design

situation and viewing it.

The software facilitates the makiraf design moves made directhut indirectly fmixed initiative
design tools likek.udoscopgandThe Sentient Sketchboak® ve(}E&u SZ *]Pv E[* Z]PZ «

design moves intgoncrete gameplay, for example).

This can includeonstrairing and informingdesigh movesthat the player makesbased on rules
they have defined either directly or indirectly ¢ime case oRefraction progression rules are

computationally derived from rules specified by the designer

4.8.1.2.Predicting and describing game dynamics

Second, emputation canpredictand describinggame dynamicdn other words, to address the
Ne v JE E_ % E&} o u Jwhiehuas we ijdeall from in Chapt&ris the fact that the
*]Pv }( P u }voC ]Jv]E S0C (( S+ SZinXespoQseldthe Wope, E] v  }(
expressed by manyhat thiscanhelp us avoidome common design pitfal{slunicke, Leblanc,
and Zubek 204).

The greater challenge is pmedicting and describing game dynamics. This is becarsegaytin

other words, the behaviour, or dynamics, of a gatisproducedby combiningngredients: a
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game and a player. As we know, prototyping a gameplaying it (and by extension, analysis of
player metrics)s currently the gold standard (arguably, the only standard) for predicting and
describing game dynamics. By designing a game in a tool, the tool has access to the first
ingredient: a model of a gagn For the second ingredient, however, the tool nesh alternative

to a human player.

One solutionas Nelson arguess thatAl techniques affordtrategies for extracting information

about the dynamics of a game from the gaaréefactitself. Instead oplotting the experience of

individual playersthe tool takes the point of view of all possible plagecisionsfinding the

thresholds of what is possible in the game, what is impossible, what is necessary in order for given
play outcomes or scenarios b@ occur and so or{Nelson 2011)Smith, for example, talks about

his toolLudocore * *C*S u S§Z § ~]Ju P]Jv ¢« P U %0 C_X /S }(( & &E % &
that includes this imagined gameplaylv $Z (}@Eu }( "~A 5 % -ley€l &%eths v3] o o}
sequences poflsle inagameSZ § ¢ S]¢(] ¢« & ]JSE EC 0}P] 0 }veSE ]JvsSe X

v}iSZ & *}ousS]}v ]* 8§} eJupo § SZ P u pe]vP SZ *]Pv (E[* u} o }
and then eitherl) have the design interact with the game simulation (®lgchinationg; or 2
simulate a player to interact with it i.e. as a kind of automated playtesti¢corg. To simulate a

player, the tool needs a player modethis is described further on in this chapter.

4.8.2. Two formsof representation model and dynamics

Stepping back to ewider all game design tools, whether or not they offer computational support,
| want to now reconsider the distinction | made above through another lens: the representation of
the design situation. Through this lease could describggame desigiools assupportingtwo

formsor*"}Es B ( E % & * vS S|}vW

1) Arepresentation of the gamartefact(the game mechanics or progression structure, for
example) This is thenodelof the gamegcreated A] §7Z *]Pv  3]A]SC }(tNeE %o E o Vv
directly by tre designer

2) Anadditional form of representation igffered by game design tools that offeomputational
support fordescribingdynamics Onemight say thatthe tool is, in design terminologgping some

NE %o E eofitssjovkh To do this itakesthe «]Pv E[s & %o Etheinmdode] } as
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formal *% (] S]}veU v e« 8115 8Z + }v |]JvPi@Ehelfovreofd SZ "% 0 C
% E} HE 0 %0 CS SU / oP}E]SZu-U }E §Z *]Pv E[* ]JvS E S§]

The goal of this seconmgpresentation(the dynamics)s tobridgethe gap between the rules of

play (the model)and the play experiencelv ¢ ve §Z §}}o ] E]JvP]vP §Z 7e }v
problem into lowerorder view for the designeihisrepresentation or viewnight bea reattime
simulation or it could be in some more arcane form. For exampleydocorehis representation

would be viewed through the lens of symbolic gameplay traces that respond to queries from the

designer.

It is in this wayt the two forms of reprgentation- that the natural comparison between
computeraided design tools for game design with computer aided design tools for architecture
and visual design begins to fail us. Conventional architecture, for instance, does not have a
Ne lv JE Eem tesd@ve Gomputational support offers game designarsre thanjust a
way tocreate static modeld like architectural CAD softwari;alsooffers the opportunity to
simulatesystem dynamictom those modelsFor comparisome can instead look tother kinds

of systemdesigrerswho use design tools: software gimeers and computer scientists

Likeseveralof the game design tooleviewedearlier in this chaptersome modelling languages
for software design use graphical notation to describe thectrre and behaviour of systems.
UMLis thewell-known example of onsuchlanguage As we can see earlier in this chaptaoth
UML and Petrnets, a mathematical modelling languadeyve inspired severgroposedgame

designmodellinglanguages

A key diference between languagds in whether they are formal, sesffiermal orinformal.
Informal(e.g. natural language) and sefarmal (e.g. graphicaljotation does not have its syntax
nor its semantics completely defined. As suthmodelk can be ambiguous/Vhereasformal

notation is unambiguous with completely defined syntax, and hence free of ambighitymeans
that models built with formal specification languages can be read and understood by computers,
allowing them toinfer useful informationandserve as specifications for performing anaysnd

verification of a desigrgs well as creatingimulations.

151t is important to remember though that game designers, as distinct from game programmers do not design any
form of software systemnt they design game systems. i.e. in the sense that Chess, for instance, is a system.
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The disadvantage of foral specifications, however, is that these languages are more difficult to
learn and harder taunderstandby humansModels represented using serrmal specification
languages, therefore, are ideal fthre purpose obeing read and analysed liye designertthe
designer understand thmodelof the systemin its static form. Formal specifications, on the other
hand becawse they can beead and analysed by a computatlow the designer to understand the

dynamicsof the system they have designed mediated by the computer.

We can see this same difference in game design tools: between some of the diagramming
methods thatstand alone, and those thatre supported withcomputational featureshat offer
insight into game dynamic$hepenand-papergamediagrammingdanguageshat do notprovide
computational featureprovide one kid of representation: the modeiself. Hencehey are(or at
least, they probably should be, for design purposeshiformal, focussing on being read and
understoodexclusively by human designemMachinations on the other hand, must use a formal
notation languaggMachinations] o vP u P rgd ByReiddhets a formal specification
languagepecause it provides, in effect, not one but two forms of repregaéon of the design
situation: i.e.the modeland thedynamics The first, themodel of the mechani¢should ideally be
asreadable and seful to the designer as possililat, most importantly, it must be understood by

acomputer, in order that it can provide the second kind of representatioan:the dynamics

4.8.3. Player modelling

A player model is an abstracted description of a player @ C E[e Z A]}@drihans P u
and Bakkes 2011Player models are used in adaptive gameplay (where the game adapts to
individual %c0 C Ee*[ %0 C ¢SCo0 *«U pus E& o0} pe P u *]PV ¢l %0 %o}

As well as contributing to the task of simulating gameplay (as discussed)aby affording
"o E} HE o %{dol@§ardsetaP 2014t offers designers a wdg understand how that
gameplay would vary as a function of different play stysson et al when interviewing
designers about what they ntiglike from a design tool report interest in being able to model

human play styles:

One large category of design questions they had was what gameplay would be like for different
types of players; for example, how would the player fare who always picitselgirongest armor
and weapons they can find, uses health potions, doés nothing elsefNelson and Mateas

2009)
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Ludocoreprovides an interface that enables the designer to tegalayer modelsMachinations
} o §Z]e A]S8Z 18« ~ ES3](] ] osivolat@s @Eeraetng vitd e diagram in
accordance with scripted logic written by the designer. It contraisractive nodes in the

diagrante.
4.8.4. Producing and transforming dg8gn materials

Referencing HCI research, Khaled et al suggest the applicability to game design t&tls of a

Eu vd v LIE3FJ-5]}v 3A v A (( 8]A E}}oe_(Khaled,NelSoE and vSe
Barr 2013)tZ]o S}}oe S E&u vS v ,}ES}V 0 ¢ ¢ A|veSEMU VSe_ ((}a
JV(}Eu 8]}v }uS SZ JE +]PvU " (( S]A S}}o*? G &A $})%e B

other words, are tools that mduce and transform design materigstAmant & Horton, 2002)

For exampleGilian ~u]SZ [+ umddia level design todlanagracan be used as both an

A (( 8]A 38}}o_U o00}AJVvP pe E+ 38} 13 P u o AoU v ¢ v AJves
feedback if the user makes a change that leads to an unplayable(kheded, Nelson, and Barr

2013)

With tools that feature procedural content generation, the production of design materials comes
to the fore. These tools (for which Khaled etaluseth § % Z} & ~u § (E] o W
Yafford] Z}] % pv v 8} 8§z *]Pv EX dZ *]Pv E[e § ¢l §Z v v ¢Z

choosing, selecting and tweaking materials, rather than develdapieigm manually in their
entirety (Khaled, Nelson, and Barr 2013)

But a persistent change to the design materials could take the form of any persistent change to
the design situation, for examphaodellinga system fachinations Ludocorg, generating or
adjusting game content based on constraints expressed by the desitgeaidra Ludoscopg or

eventransforming the constraints themselves (progression planning).

4.8.5. Explicit computeraidedback talk

As previously discussed, the discovery aradjdosis of design problems is a function that
designers have expressed particular interest in, in terms of what they would like from a game

design tool.This raises the question of how a tdwlps a designer discover design problems.

16 Seehttp://www.jorisdormans.nfmachinations/wiki/index.php?titie=Artificial_Player
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To find problems, designer camead andanalyse a representatioof the design situationOneof
the essential characteristics of design problemmswever s that they are often not apparent and
must be foundLawson 2006, 3rd revise:5ahn thiscontext, askinga computerto find problems

}v §Z *]Pv E[* Z ltog chnsjderdditbal computational media in particular can help
designers to identify breakdowns that they may not be awafré~ischer 2004)

Koster, for examplesuggests the idea of tools allowing ustietect degenerate strategiésin a
game desig (Koster 2005)Cook talks about the need for us to develop a model of game
U Z v] e 3Z 8 ] "8 8§ 0 _X tZesighers taANelgon ahd Mateas that they

would be interested in a tool that they could use to answer questions about designs:

Do all objects (units, buildings, etc.) play a useful role? Given the interactions between the game
subsystems (economy, base defense, etc.), do the gameplay dynamics avoid overly convergent,
dominant strategiegNelson and Mateas 200B)

As discussed aboveudocoreprovides agueryinterface it allows the designer to ask specific

guestions, and get specific answers.

Another way to detecproblems in a design that resedrers have used or proposed using is
automated testingoased on approaches used in software engineerrgujo and Roque, for
example, propose that design tools that provide verification, validation could help find balancing
issues or problems within thgame's flow(Aradjo and Roque 2009n software engineering,
validation and verification are tests performed to see whether the software specification captures
§Z 0] v8[e v « v A Ztvware MeciZtheespecificatian

Another idea borrowed from software engineering egression testingThis is a kind of testing
specifically performed after changes to the system are made, in order to detect new bugs
~NE P E erisingdrom these changeNelson suggests a form of regsion testing could be

used in game design tools:

If design goals identified in the exploratory phase are noted, then during the testing phase, a
e« E] * }( E PE e¢]}v § ¢3¢ v Epv 3} ul puE 38z *]Pv P} o Z A
changes, mch as in software engineering regression tests check to see if previous bugs were
reopened by new modification®Nelson and Mateas 2009)

17 Degenerate strategies are strategies players can usxpioit defects in the game system to play inyadhe
designer does not intend.
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Tanagraperforms this function (albeit foa level design rather than a game system model3
noted above, it provides visual feedback to alert the designer if they make a change that leads to

an unplayable level.

Finally, though not strictly finding problems, the constraining of design mov@®iathe
automaticadjustment andefinement of themby the toolasor just afterthey are made helps
ensure that (some kinds of) design problems do not occur in the first pldie seems to be a
traditional ComputerAided Design approach. One of the kegtures ofSketchPadSutherland
1964) a very early computeaided design tool, wasnabling the designdo constrain geometric
properties suclas line length and angle sizZéhecking design moves against constraints features

in Tanagraand Refraction[ ¢ §}}0 X

4.8.6. Evaluation using interactive simulation

In current game design practice, the dominant evaluation activipyagtesting. This fuels aeed
to start prototypingand producingas soon as pa#ble. Paytesting however,is resourcenungry:
not only does it require building a playable game prototype, it candsgtime consuming; some
guestions about our designs may only be answered throwgh dollected from hundreds of play

sessions.

Therefore this is a desired role of game design tddlsat we can evaluate designs that are now

commonly only testable via playable prototypes.

Above | described how computarded game design tools offensulation as a means of
extending the representation of the design situation. Such tools can be interactive, offering the
designer the ability to interact with the simulation, in a manner similafr, ¢v@ _$Z P u X

Notably,Machinationsand BIPEhave tis functionality.

4.8.7. Communicationfeatures

The separation of production from design requires that communication become one of the key

tasks of a designer. As Lawson notes:

If the designer is no longer a craftsman actually making the object, then he oruidénstead
communicate instructions to those who will makélibwson 2006)

On AAA development teamsommunication oflesign specification® the teamhas long been a

uil}@E& % ES }( $Z CommudicptingEspaiicAtions to progammers and artists
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important. While current practice in this areould no doubt be improved upohhave not
experienced this to be a major challenge in the pastonventional projectajsing existing
communication method¢technical documentation,arbal discussions, flow charts, etmpr have

| seen it expressed as a difficult problémat designers want resolved in order to improve design

outcomes

tZ]Jo P u %E}PE uu E+ (E <p v30C 3Z ues oA whEreMdetdilimddme Jv §7Z
design communication is missirigvould argue that this is not a communication problem. Instead

t based on my experience on both sides of the programming team/design team communication

loop- | attribute itto the lack of design toojs.e. the desigrthinkingitself has not taken place,

therefore the design situation lacks detalhstead, it is thegame programmers/ho have the

game in which to model and tedetails ofdesignthat are difficult to model and evaluate without
computational support (Al fonon-player characters, for example), and so the programmer might

be effectively taking something of a design ral¢ X X $Z C & -bBy-ue JIPwRv X

Being able to codify design knowledge in order to communicatie @ther designers, however,
has beendentified as a problenfor designersChurch characterises our lack of a means to

Juupv] & JHE ] <« (( 8]A oC SA v ]Pv E+e < }v " }uu}v
N"§Z % E]Ju EC JvZ] ]S}E }( <+]Pv Al}oupsd]}lv_X tatdefigngdrasbdvPU Z -
able to communicate precisely and effectively with one anoi@hurch 1999)Thiskind of
communication iwvery different toimplementationspecificatiors, however; as the informatiois
not desiged to be used to produce a game from the design but rather to afford understanding of
the design, the language of design does not need to be in a form or level of abstraction that is
directly transformed into gameplay. Indeed, design knowledge can téderathat is everslightly
% Z]0}*}%Z] o ~3 | TheArt 6f GameDesigBchell 2008) }E "~ A Gaké\Feel
(Swink 2009)for examplet both books written to communicate design knowledge frdesigner

to designers).

While this is a valuable question, working as the sole designer on my case studies | am not able to
evaluate this attribute of designén-designer communication in practice, and so | will not be
addressing it in this study focus igather on tools that can support design thinkinthe

fommunication that occus within the designconversation with the materials
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4.8.8. Comparing the tools

Tablel|belowsummarises a comparison of game design tools in melab the design activities

they support, as discussed above. In addition, using a despnific lens, it indicates the types of
design tasks they ostensibly support. By tasks | mean not so much the type of design activities
performed as the parts of thgame design situation being worked on. These were discussed in
Chapter 2, where | described contemporary game design roles and their associated tasks: concept
development (ideation), progression design, gameplay authoring (level/mission design), system

design and balancing
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Tablel: Comparison otlesign activities and tasks igame design tools

Game design tasks
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Juswdo|anap 1dasuo)

Design activities
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uonepijen
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Buinib-uoiewioU|

(ebueyo usisisiad)
Sleualew bulwiojsuesy

1o Buionpoid

(1ua1u09 aweh)

sfeusrew Buiessuso

Machinations

Progression planning

(within Refraction editing

tool)

Sentient Sketchbook

Ludoscope

Game design patterns

Skill chains

Tanagra

Sketchit-up!

Ludocore + BIPED

Articy:Draft
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5. RESEARCH QUESTIONB METHOD

5.1. Overview

This chapter outlines the motivation for this project and the contribution it makes to the field of
research on tools for game desidt presents my research questions and lists the tools included in

this study, as well ake research method used and the thinking behind it.

5.2. The need for evaluation

The involvement of respected practising game designers in this push towards devetumets
and formal approaches to game design suggests that designers themselves would, in theory, find
such approaches useful to support their practice. But this should not be automatically assumed. It
is important to recognise who these game designersaare who they represent: an elite minority
of the game design community who meet and discuss their ideas regularly at events such as the
industry's international Game Developers Conference (GDC) but also at exclusive iroitdyion

A v3e euy Z « "WEE}+ZF¥ U v vvp o P 3Z E]JvP }( P u *]Pv E-
current problems in gae design. Just as 'best praeticnethods likepaper prototyping may
appear frequently irgame design textbooks bier less frequentlyn the workplace, the degn
ideas andnethods described by an elite minority of game desigséisuld not be taken as

representative of the typical methods used by the average professional game designer.

It is hard to measure the influence of frameworks suggested by these gasignérs and

researchers upon practising game designers. Certainly in my own experience, while | have spoken
to some designers who are aware of these theories | am not aware of any of ms/ylee use

them in theirpractic X A v <}e8 E u]3 3% G ¥ %] ¥uE *]PV]VvP P u _
own notation systen{Koster and Ebrary 2005)he exception is perhaps the Mechanics, Dynamics
Aesthetic{MDA)theory of game design, which forms the basishef Game Design Workshop at

the annual’ u A 0}% Ee<[ }v( E v ]vButwnodomalméshdds based on this
analytical framework have been published to date, nor any accounts of designers using the MDA

framework in their practice.

If techniques proposed by these vanguard desigresst Z * Z %0 Z <}*8 € A]S8Z Z]* P u
PE uu E_ v }I A]§Z ~eI1]o-caredptfiltering tlrough into common design practc
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we have also to consider why. One explanation could be that the ideas of the elite are more

advanced than those of the majority, but we must also consider other reasons. Iten&yrb

example, that the experimental, riglaking concept work of creative directors like Koster calls for

quite different design methods to the everyday craft work undertaken by a typical game designer.

In 2008, Project Horseshoe published a report inclvlihey appeared to consider this possibility,

AJEEC]VP }A E <y *8]}ve ep Z + A~ E +l]Joo S}ue % E Pu 3] 3}}o
E % E e+]VP }v. v 83Z § 08Z}uPZ A" ]v E v3 C E+« Vv A« 3 }( 3
u EP U SZEQu-Bjazgd o C SZ % @®E&} ou SZ S "u}eS ¢ E]%S]}ve
v }voC }ve] & e (pO S} %o}]vsSC Z u] (BlihGet&z2Q0@B) u  JvA

Dormanswhile observing that none of the attempts to introduce formal models for game design

hasbeen so successful that they have become an industry or academic standard, attributes this to

§Z ( $8z23838z ¢ "~Sv 1852 €& §} §}} u 3dpulatioh ofogaheE 3Z A E-
*]Pv E+ v + Z}o E*U }E A E Vv}S AE%0}E }E %E » v¥§ A]sz

importantly, they require designers to make an investment by learning a new paraisgm

investment unlikely to be made unless there isah A]J}pue E SpEV_ Jv §Z (}Eu }( 5

efficient design proces®ormans 2009)This sentiment resonates with me apractitioner. As a

game designer, my first instinct is to ask: will design support tools and methods aid our design

AYEIM /( *}U AZ] Z 8}}oe AYEI 5 (}JE AZ] Z }(uC <]JPV & sleM &(

evidence of how these theorised tooladmethods fare when applied to real game design

problems is crucial.

Some argue that the design models proposed are as yet too underdeveloped to be used by
e]PV E+eX *]PV E "8 %Z VvV HE U AZ} % E}%}e « <}opsd]}v 8§} AZ
diagr uuJ]vP % &} o u_U <u o](] = Z]* }VvSE] uS]}v « v EO0OC SS u%o:
(}JE& 18 v J( % @E 8] o pe X ~ EE]vVP € ]3]}v o A}EI.U_ + C-

a simple descriptive tool instead of an analytical or even a deSigh@Bura 2006)

A similar observation could be made about tools developed in a research context. Some of these
tools, though they have been built and tested, are early stagek and not intended to be for

general consumption. Their role is to inform the development of future tools that might be
created to be used in the fieldddam Smith explains that such tools were created to function as

N tu%o s S]}v o E] Srptig andbvesBintplRying their features in order to make

their technical claims about the potential role of Al in the game design process clear and easily
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recognisable. He argues that systems Tilamagraand his owrlLudocoreare not intended to be

used ¢ JeU Jv §Z (] o U us8 Jves Z A v p]os s} }((E ™ S VvP] o
of a potential future for level design tools and a validation of the software architecture that made

1S %}ee] 0 _X

"} }A IVIA C 8 AZ 3Z E SEUEE]SUEAN} BV JvA «5u v 3§} z (&}
*]Pv §}}oe JvS§} P u *]Pv CE[* % E S] M /v Pv E 0SS EusW v}l

influential designer has expressed doubts as to the potential usefulness of formalisation and

abstraction forgame design (Schell, 2008: 145), and thus far we can furnish little evidence to

counter such scepticisnto date we have little data upon which to base any such assertion, let

alone if any one approach to this problem is more fruitful, in practice, thanodimer. In all, we

Z A 0]330 p%}v AZ] Z 8} =+ & o0 ]Jve]PZS Jvs} 8Z « &§}}oe (E}u

alone enough empirical support to help resolve the question of whether formalising the game

design process with tools and formal mosle¢ally would aid or improve game design practice.

This is because we lack sufficient data of the kind that practitioners typically find most meaningful:
published accounts and analyses of designers' experiences. Game deginkey are using

thesetools tare not conducting their own evaluation research; which, in the case of the game
design community, means pestortems shared via conferences or trade journals. Researchers,

on their side, have not yet conducted any deep and thoreggimg evaluatia research of

experimental design techniques and tools. Dormans has said in relation Meblinationsdesign

§}}o §Z § ~]§ € u ]Jve §} § GEulv Z}A(DorGanss2qz). fh@Ewhile tiey E o
developers ofSketchlt-Up!, a tool developed until 2009 at Carnegie Mellon University,

workshopped their tool with children, there is no discussion of how the tool fares in the

professional design contexts it was built to support (Kayaket al. 2009).

The result of this is that, despite the fact that research in the area of game design support has
been emerging for several years, to date there has been relatively little discussion or comparative
critigue of this work. Even at a purdlyeoretical level, the field lacks work that provides
comprehensive comparative analysis that is based on real practice. Such comparative analysis
would be useful: while all these proposed design support solutions tend to share core
foundational elementstheir approaches and results differ. But this absence of analysis is not

surprisingtindeed, it would be hard to develop an honest critique of game design tools in the
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absnce of practicded researchWithout being able to learn lessons from previousrkvit is hard

to justify taking new directions with new wark

Then againyiewed withinthe context of academic researdis situationmaynot seem unusual
In Computer Scienceesearchand its related disciplinese prefer projects that developovel
technology and advanced techniqué&saluationn this contexthas a support role; its purpose is
to legitimate and validate this activitAs such, evaluatiom Computer Science and related fields
istypicallynot a research contributiort it validates rsearch contributions. The kind of
information we need about practice is notighkind of research validatiora kind of prompt,
efficient, anaesthetized outpatient medical proceduRather, thentroduction oftools intoa
craftsbaseddesign practicedls for an evaluation processore akin to an emergency room

organ transplanttraumatic, messy, long and difficult.

5.3. This contribution

We need evaluation of this work that goes beyond simple research validation. Accordingly, this
project aims to contributeéo our understanding of the work on this question from the perspective

of design practice.

This project aims to contribute knowledge that can help inform future advances in this emerging
field of game design supportaking the form of a designerly linéenquiryinto this question, it
comprises dongitudinal, practicded evaluation research conducted as a participabserver,

applying game design tools to longitudinal game design case studies in order to generate
observations that can feed back intarther development in this area. My observations, analysed
through the lens of what we know about design support, have revealed where some problems and

potential of a toolsupported game design practice might lie.

As a secondary goal for this jeot, this work aims to offematerial that can contribute towards

filling the literature gap vis-vis work on game design as a design activity and a practice. As noted
above, there is a scarcity of published material in this area. As a research community i&syo

to find ourselves bedazzled by the exatranging technical challenges and new possibilities for

game design, while forgetting that we still know relatively little about game design itself.
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5.3.1. Research questions

Designer and developer Chris Hecker oobserved that the transfer of ideas between academic
games research and professional development is rare. It is surprisingly hard toplavedov idea

that can demonstralyl and meaningfully improve game development practiicéhe field He

counselled rsearchers (those who aim to propose ideas that can be used in practice) to keep their
}(( E]vPe pv u 18]} Vv *]Ju%o X ~ oo A A (HeckerR@1L)FhEfele v E}
Heckerwas speaking about technolofyr game production. Reearchers who develojols and
technology for game design face an even harder challenge. 8reayotjust proposinghe

addition of thisnew modelling language, or that new interfat¢hey are proposing serious

disruption to the status quoAs | argue in this thesis, game design is currenthastiiftsbased

practice as such, design tools pose aggeessive, paradigmatic challenge to our current approach

to game design at a very basic level, in that they propose a means of separating design thinking
from making. In turpthis may even represerd challenge to the identity of game designers

themselves, in terms of the way they see themselves and what they do.

Other reseachers, by creating game design tools have proposed a future for game design; my

focus is orthinking aboutwhat the first step towardsuch afuture might be.Thiswide gap

between the advanced, sophisticated design technologies being explorachidemiaesearch

and the 6ften, quite literally) paper technology of realorld game design practice must colour

the nature andapproachof any evaluation of design tools. It is a contexwhichthe success of a

very first stept howeverminor or primitive twould be significant/v e+ v U 8} JEE}A , | (
metaphor, it meanssking: where are the two sticks and a rock that galesigners might one

day use tdightthe first fire?
With this general approach in mindhadthree main research questiorte direct my enquiry

Firsty, can game design tools improve game design practice? One theme expressed by advocates
for game design tools concerns improving the quality and efficienttyeajame design process.
Toolsmightgive designers the kind of insight into the emergent pnigs of their game
mechanicgKoster 2005; Leblanc 200&0d lessen reliance on the relatively costly process of
prototyping them; toolamight help designers better articulate and communicate their ideas, with
their colleagues, but also with each other, allowing desigovkedge to beesffectively codified

and sharedChurch 1999)
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Secondly, can game design tools expand the scope of game design outcomes? In other words, can
game design tools enlarge tipossibilityspace of gameéesign? Another theme expressed by tool
advocates is concernaglith advancing, or expandingé¢ nature of gameutcomes Designers

(Church 1999; Cousins 2004b; Cook 20@XE articulated a sense thatiack ofdesigntools is

holding us back from pushing creative boundaries and moving design forward. On€luDo * |

stated aims for his tool workor exampleijs to provide a way of reconciling the desigrgafe

mechanicawith the design of gamerogression.

Thirdly,how dodesigntools change or impacthe gamedesign process3everal design tool
researcherdiave observedhatthe use of *]Pv S}}oe «SE}vPOoC (( S <]Pv E-[ }
and thought processeResnick, Myers, and Nakakoji 200Biis is perhaps the mostt@mesting

guestion, given the radical nature of introducing formalisation to a relatively informal design

practice.

Finally,| hoped to discoveknowledge that could contribute to future game design tool
development research by revealing some of the prdbms, successes, and possibilities of game

design tools based on my experiences.

5.4. Tools used in this study

As ]e Hee % E A]}peoCU §Z P u *]Pv 0]3tainiSqs@EutidBs® o $Z § A
% (E} oiswadready the gdo designtool (Kuittinen and Holopainen 2008) the absence of

other tools to support design thinkingVhile thisactivity could perhapsenefitfrom support | did
not have the sense thaeaffirming the worth (or notpf cardbased brainstorming aidsould be

a usefulcontributiontowards the wok in this field A strength of tools of this kind is that, given
their focus on the ideation stage of game design, they are comparatively straightforward to
evaluate; indeed, typically the card designers have been alifestaheir cardsystems quite
extensivelyand show that they can be useflil would be surprising though if they were not, as
other design fields have already confirmed the worthcafd decks for brainstorming and creative
brainstorming; as such, while modular concepts and pattern laggsidor game design are
relevant,tools in the form of sets of cara@senot especially pertinento the problem of tools

specifically for game design
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Aside from this, m selectiorncriteriawere rather pragmatic, in that | tried to includevery game
despn tool available to me. This was due to the fact that there have been, to date, relatively few
attempts at creating game design tooldy choice of tools to use in this study wasunction of

practicalconstraints symptomatic of how early and how fringerk in this research domain is.

Same tools are simply unavailabl&ketchlt-Up! (Karakaya et al. 2009pr example Where

software tools have been created they are often not advanced enough in the work to creaté a to
that can be used by a ttd party; rather, they are research projects rather than tools designed for
wider use. Thephave beerdesigned for and validated within the context of a specific game and
development context created by the researchers themselVéss is the cas for example, with
Refraction[ *+ $ phdBIPEDLudocore Where they can be used by a thirdrpy, they have been
created primarily for the purpose oflidaing the research and can only feasibused on the
game that was used as asgastudy. Despite my attempt to be inclusive as possib&refore,
practical constrainthave meanimy selectioncould notbe said to be an ideallgpresentdive

sample
Systemmodelling

X Machinations(Dormans 2009)
Narrative design

X Articy:Draft (Nevigo GMBH 2011)
MixedHinitiative design

X LudoscopéDormans 2012)
X TheSentient etchbook(Liapis, Yannakakis, and Togelius 2013)

Progression design

x  Skill chaingCook 2007)
X Progression plannin@n Refraction « § }(Bu#tler et al. 2013)
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5.5. Contributinga designerly line of evidence

What is the correct method for evaluating game design totlghere, where reseach into the

design ofgamess poorly served bits disciplinary context

Unlike some of its counterparts, such as Music, Rittn and Theatreresearch intggame design

and development practicdoes not yet have a home of its owbespis }A E | GEAR VI
NS ] eamgs Researchtill bears the legacy and methods of the Humanities and Computing
disciplines it emerged fronWhile player experience research dominates the Humanlgds

Game Studiesnuch of thepractical work relaihg to the design and production of games

themselves tend$o find a homewithin the technical disciplines of Computer Science and HCI.
Hencetopicsthat, in parallel subdomain@.g. Computer Musiaepight be consideredo beart or
designresearch topicsare contextualised within science arapproached usinthe methods of

scientific researchrhis despite the fact thagiven what we know fromat the other creative

disciplines within academia, it seems probable that game design reseandth beneit from a

wider range of methodsf inquiry t particularlydesignerlymethods.

The literature on the evaluation of design tools, particularly design tools for the creative
disciplines, is not extensive. The material | use here for guidance on evaluation mbtsds
largely come from Creativity Support Tool evaluation within HCI research, Art and Design, and

Design Studies.

The Creativity Support literaturguggests that there is no one correct methdtbt only is there a

variety of valid methods available for@maching this question, b diverse methods of enquiry
shouldbeusedv }E & 3} % E} u " }vA EP]T&ryw Wynatt} NakaRojig X
Yamamotagpoint to the importance of employing mixed methods for evaluation, arguing that a

NE] Z G (CuhSop S]}v JveSEpuU vSe_ Je v se E(Terfy} @yra#, Nakakot }( 5})
& Yamamotd@2004). This is echoed by participants of thational Science Foundation Workshop

on Creativity Support Togwhoshared the view that multiple evaluationethods are required

for assessing thdifferent aspects of creative wodndthat "& D/>z €SZ |E uU%Z ]+ }(
evaluation techniques which must be brought to bear in order to CONVERGE on the key issues

]v A} o ABen Shneiderman et al. 2005)

One reason given to have multipgealuation methods for design is to compensate for the fact

that any design process evaluation method is considered to be inherently flawed. Indeed, Lawson
91



ee (ESe SZ S " v(C }v A% EphthedesignptocasssisilEely to be flawed in some
A C(Lawson 2006, 3rd revise:40Qwingto these commorinherent flaws, angingle research
uszZ} }o}PC u C ANV %% E}% E] § ¢ <]vPo S}}o (tR@BnofaZ} E}uP
E - (BenShneiderman et al. 2005)

Similarsentimentsregarding method have been expressed in the literaturéAonand Design
researchmethods. In theiiGuide to Remarch Process in Art and Desi@ray and Malins suggest
v Z ES]*S] u S$Z} }o}P @ ar(adn# deBign thd@ cZutjons the creative researcher

against being excessively narrow or rigorous in their choice or application of creative method:

Z &E S E]*S] * }( Z ES]*S] [ u 8§Z} }lo}PC & %o 0 U @nedHods %o %o E} Z
technique, tailored to the individual project. Methodology should be responsive, driven by the
requirements of practice and the creative dynamic of the art/design work. It is essentially
<h 0]8 S]JA U v SuE 0]*8] v E (0o 3]A X €Yess/thexamjneather«3E 5 » A
fields and make sensible connections. It requires an outd@olling attitude and an awareness
of other research cultures and paradigms. (Gray and Malins)2004

5.6. A method for studyingdesigntools

Here | describe an evaluation method appriate to this work Asa practitionerresearcher

studying tools for design, a designeitym of enquiry seerad appropriate It is not the best or

the only possible method but it @ne that suited the parameters of my project and areas of

expertise My goalwasnot to provide definitve answers but to complement other studies,

}(( E]vP  ¢]VvPO %o] }( 8Z % plio U }JE <]JvPo o]v u}vP ~ }VvA

Tosummarise my methodny inquiry is practicéed, using a method of participant obsvation as
a reflective practitionerl useda range oflesign tools within the context oflesign work on a
group of longitudinal game design case studiedsd usedconventional design workflows and
tools (prototyping, documenting, etcwhere they seened most appropriateadapting them

where necessary.

Thecase studies providedraeaningful contextwithin which to apply game design models and
tools to 'realworld’ design problems, from which | was able to develop a practical understanding
of what it s (or might be) to design games with design toblsed a design diary to record my
thoughts and experiencesvhich formed the basis of my observations (presented in Chapter 7).
The observations of my experiences with the tools were aedly€hapter 8using knowledge
derived and adapted frordesign supporaind creativitytool literature.
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5.6.1. Evaluation, not validation

Evaluation is considered an important part of the research process in Computer Science and HCI.
At a panel session on evaluation at the P&l Content Generation Workshop at Foundations

of Digital Games in 2013, panellists expressed the view that insufficient evaluation was being
carried out in the field. It was suggested that insufficient time and resources were being allocated
by researchrs to this task for the evaluation of their own work, and that it was hard for reviewers
to assess the quality of conference submissions on work that did not show adequate evidence of
validation of a high standard. This feeling is not uncommon. A laekaddiationhas been the

subject of debate within the HCI domaitkllis and Dix, based on their analysis of lbf@vis

papers, highlighted insufficient evaluatidby researchers of their own workyerall, as well as

what they considered to benfitations and serious problen{g.g. studies with foregone

conclusions, wrong sort of experiment, fishing for resulBgrtini and Plaisant 2006)

The prevailing expectation here is that evaluation is the responsibility of the researchers who
creatal the tool or technology to be evaluated. Indeed, evaluation conducted by researchers in
this domain is typically for the specific purpose of validating their research contribution (or else
face the prospect of being unable to publish). While this forravaiuation is expedient in

pragmatic terms, its narrowness of scope is not necessarily fit for purpose in terms of answering

deeper research questions.

Some are even of the opinion that having researsh@raluate their own work hagetrimental
effects onthe quality of research. Lieberman, addressing his fellow HCI research peers, calls the
scientific integrity of this convention into question. He asks us to consider that medical
& - & Z E-U (}buldbe héssibedJat’the idea of someone who déyged a technique
JvP §Z }v 3} A op 3 ]3 U e« e3p ] C % }%0 }E]P]v 00C JvA}«
have experimentally been shown to be biageteberman 2006 Meanwhile, inthe Creativity Tool
Supportdomain Shneiderman and Plaisadiscuss what it means when the motivation for tool
A op sl}v]e E]JAvVv C38Z E -+« E Z E[* }Av v §} A o] 8§ 372 ]E
o]Ju3Z 332 A op 3]}v Jue Ju v EEYAU §Z & « E Z EJ[* }A (
their tool ard claim enough success to warrant academic recognition (towards the publication of a
paper, for example) or further commercial development. This narrows the focus to the goal of
ulveSE S]JvP S§Z ~P}} v ee }( % E}%}e S Zv]epthhtadd asy]vP S
reporting about its potential or observed limitatioifBertini and Plaisant 2006)
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It could beuseful, therefore, to see evaluation for the purposes of validating a research
contribution (and within the context of that researclontribution) ti.e. validationt as its own
particular and necessarily narrow type of evaluatibncontrast to the needs of validation, my
research inquiryequireda broad and open approach, conducive to discovAtythe very least, a
contrasting mehod can offer a different direction or line of enquiry to contribute to converging

lines of evidence.

Evaluation oriented towards discovery runs counter to some convealld@l| evaluation
approaches, where evaluation is limited to and biased towardsraisnd effects that can be

u upE v <p vs8](] Al8Z]v 8z E® « & Z E+[ u §Z} }o}P] o
The problem with this is,aording toSchneiderman and Seitnat knowing what all the
evaluation criteria or research questions shob&imay not even be possibiefore the
experiment A op 3]}v }(  <]Pv 8}}0oeX ~}u «<p *8]}ve E ~ ] }JA E
evaluation, making thempcess”*}u AZ § A %o0}E $}WEpwWvBlu~"} v
Shneiderman 2006g5hneiderman and Plaisarecommend the researcher evaluating creativity
support tools remains flexible; that they be open to adapting the goals and the process used

during the evaluation study itsglB Shneiderman and Plaisant 2006)

Even specific evaluation goal$or example, goals based on the stated goals of the tools
themselves, may be too limiting. This thinking can also be seen in some design resetrots
He Jv 8Z ¢} ] 0  ]-YE+X A'Jop S]}v[ ~* E]A veU J* Vv %o % E}
description and direct experience (Patton 1987:.36)spremised on the idea an evaluation
should examinevalueby investigating what it iactuallydoing rather than what it is tryingr

claimingto do.

As my investigation is into relatively uncharted territory, the adoption of an open, exploratory

approach seems all the more relevant. Concretely, | might find that a tool | thought (and the too

developer thought) would be useful for a particular design task for a particular game genre is
% E}AJVP §} Jv (( 8]A U ps / ul]Pzs8 ] }A & 8Z § pue]JvP 18

set of criteria and expectations, proves fruitful.

5.6.2. Reflectve practitioner as participanbbserver

In evaluation research there are two main methodological approaches: the hypothdé&dattive
u} ope Jvelv V v v S3uE o0]*8] Vv«u]EC_U «<«p 0o]8 3]A
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interpretative skills othe observer (Somekh and Lewin 20@5)ngitudinal participant

observation is becoming increasingly popular as a research method in creativity support tool
evaluation, according to Sneiderman and Plaisant, who observe a trend away from usability

studies ad controlled experiments. (B Shneiderman and Plaisant 2006). Similar trends have been
vi§ Jv ES v «]PVU AZ E 3Z E Z - v +Z](8 (E}u "AZ § }u
uszZ} }o}P] «» S} u}E& v SUE o0]*S] Vv Z ES]iy] (Grayldnd MAI [ (}EuU-
2004).

The concept of the participant observer was first developed by anthropologists and was later
adopted by Design Studies, where participant observation is considered to be an uncommon, yet
valid, research method (Blessing artta&abarti 2009: 247 here are different levels of
participation. HCI researchers, for example, sometimes work as advisors or collaborators with

Users.

Iv E&S§ v *]PVvU S§Z % &S] ]% S]}v ]* }luulvoC ™ }u%0 S % ES]
the researcher"W@E -S} _ u SZ} « }( v«<u]EC u EGP ]Jv 8Z (] o }( &
design in the United Kingdom in the late 1970s (Gray and Malins 2004). This method has the artist

or designer using practice as a vehicle for inquiry, generatiogvledge through reflecting on

§Z ]E }Av %% E 8] X dzZ E+« E Z E 8 « AZ 3 }vo ~Z,v =« E]
% & §]Sd{evel@indithoughts about practice through engaging in practice.

dZ « ~"E +« & Z $ZE}uPZ «]Pv_ u ppearn games redeareh.8jolopainen,
Nummenmaaand Kuittinen, for example, used participaiatbserver design research methods to
gather data on their design process for an experimental pervasive mobile phone game, in order to
discover which core mechanic®uld work best in this game gen(elolopainen, Nummenmaa,

and Kuittinen 2010)

Accordingly, the 2015 game studies/&£38 }}I A u Z « @& Z D 872} W v KA EA] A_
this emerging trend, featuring a section of practizgsed research in game studies, featuring a

e 3]}v vs]30 "~ A 0}%u vs (J&E Z+ & Z_ ~> vi}el]U i}EI & o 11
gamesdeveloped for the purpose of dateollection, or as test beds, as it is widely used for in HCI

and Computer Science based game research (in fact it is rare these days to see games research
using standard HCI and Computer Science methods thatrmeseate a game or game

prototype for the purposes of labased experiments or other form of validation). What is meant
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here is the developing of games for observing aspects of the game development process and its

outcomes.

The research projects discussed, howeVvmave goals that can be even more narrowly defined
than this, however: their research goal is to make some form of design contribution. As such, by
N A 0o}%ou v (JE Z e+ E Z_ 3Z Cu VU *%_ [E oG BAX %EZIJPZ §2
§ BEue "t@E+* S] VvV "%o@ S] & °<}u S]Ju e pue JvS & Z VP o0C Jv ]-
Art and Design research, they are not the same. While in practice ~} & "- ¢{Pve
E+ EZ3Z E S]A ES( 8~ %E} (}Eu gbationto] }( SZ &
knowledge, practicded research seeks to contribute new understanding about the practice itself
(Candy 20063My goal a more interdisciplinary attempt to study tools in relation to the design
processt u | ¢ UC % E} ¢ -D% EX dF ] SC %dedyéseardiPand even specifically
the evaluation of new tools and techniquéslso has precedent asmaethod used in Art and

*]PvX D o]Jve Jv "Z ¢« & Z % &} MHU&E °¢lu $Z} }o}PC (}E& &S]S ~
N %o%o E}YWoE] S Z ¢« E Z D SZ} }0o}P] ¢ %o}]todeSinwhicA E ¢« E Z %o d
practitionerresearchers have evaluated practice using] ategration of, new technology (Bunell
1998). Malins gives an example of a practiticresearcher who evaluated kiln design through the
creation of ceramics (Malins 1993); describing praetice u $Z} ¢ "v SU@E 0]*S] VU]
Bunnell gives an exaple of a designer who evaluated compusEded design using her own

creative works as case studies.

The obvious disadvantage of the participant observer method is its inherent subjectivity. When
the observer participates, they lose the advantage of distaand the objectivity that
accompanies it. The participanbserver sacrifices distance in order to gain the benefits afforded

by close observation.

Close observation is considered to be a key advantage of the partiegpsetver methodThis is
becauseexternal observation of design from a third party perspecf{ive not as a first party,
participantobserver)is difficult and poses its own set of risks to the integrity of the study. First,
there is the problem of gathering data from designers. Lawsams that conducting empirical

work on the design process is notoriously difficult because the design process takes place inside
our heads. Moreover, designers are not used to making this thought process gkliggon

2006, 3rd revise:41)
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Then there is the problem of the quality of that data. Designasscompared with other
practitioners, are notoriously unreliable test subjects when it comes to expressing their knowledge

and methods. Schon warns:

Designers know more than they can say, tend to give inaccurate descriptions of what they know,
and can best (or only) gain access to their knoviimaction [design knowledge] by putting
themselves into the mode of doingchdn 1992)

Describingelementsof designprocessn a domainthat still lacksformal conceptsand vocabulary
alsocontributesto the burdenof difficulty and responsibilityplacedon the designerparticipating

in evaluationresearch.

Another advantage conferred by the participastiserver approach is that #@ccommodates some

of the practical issues of evaluating design toolsy Avaluation ddesign tools is dependent on

§7 «]Pv E[* IVIAo P U u}$]A §]}v v Thigmkean} @ats ¢Evay thel Jv P X
designer is obliged to participate to at least some degree in the process as a researchar him
herself.This is because, fitg, designing with unpolished, untested tools requires effort and a

good deal of additionadecisionmaking and commitmenResnick et al. warthat users may have

§} MVA 3 e o3 v3] 0 ((JES_ }A (@esnipk PVyars @Erid Nakakdi PROS5)

Secondly, creative thinking is required: for example, working out what a tool could be useful for
and how it could be integrated into a workflow for a given game projextddscribed above, tools

§Z 8§ & ] &z *]Pv A~ Jo]vP_U }% V]VP p% v A «]PV %o}e+] ]0]3]
the use of the tool, could even require from the designer the creation of entirely new types of

design tasks.

A participantobsener approach also helps avoid another problérrd party researches face:
the misinterpretation and overlookingf important designevents. Design discoveries occur rarely,
making it virtually impossible for someone to be observing when a discovery d&curs

Shneiderman and Plaisant 2006).

Finally,anyact ofobservationitself disrupts normal practic&.his is minimised if the designexrs

the observer, can regulate and control the disruption themselves.

The closeness and blurred boundaries of the pgodint observer method, therefore, can be

considered its strength. The participant candeinformed observer, armed not just with
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experience but with the analytical tools and vocabulary with whicidémtify, extract and frame

elements of their design @eriences relevant to the research.

5.6.3. A comparative study

00]JvP }u% E]e}v "SZ wu ]Jv ]JvS oo Sp o S}}o }( v oCe]e U ' C
the researcher to form categories, establish boundaries, find inconsistencies, discover patterns

and connections, and paint the larger picture beyond the specific detail (Gray and Malins 2004).

Where game design tools have received evaluation, it has pasrarily with the goal of
validatingaresearch contribution. No comparative studies have been phbli; in fact, in the
presentation of game design tool work it is rare to find even any mention of other game design

tool research.

My research goals, by contrast, required a broad and comparative approach as opposed to a
piecemeal study of each tool isalation.To this end évaluated several design support tools and
models that vary in approach. | compare not just my experience with the various tools, but also my

work without the tools during the study and prior to itthin my professional practice.

5.6.4. Multiple case studies

My practical work has comprised the use of tools as applied to several game design case studies
that range across a variety of game genriBsis slargely motivated by the fact thatagne design
problems vay across game genres anggs. Furthermore,@me of the tools under studyre
anticipated by their creators to be usefas$ applied tgarticulardesign tasks, game mechanics or
game genresMy aimwas to maximise thereadthand diversity of design contexits order to

maximise tle potential for exploration and comparison

5.6.5. In the field

Hewitt advises that creativity support tools be evaluated in the field, with users using them to do

their real work, in real time, over an extended period of time (Hewitt 2005). This recognises the
NlEpn 8 v SUE _ }(u}ed AJEI S]A]SCU AlSZ % ES] % vse EEC
set of tasks supplied by researchéBsShneiderman and Plaisant 2006)

> Ae}v }JVSE e8¢ ¢3u CJvP ¢]Pv ]v &A% EJu v3 o }v ]8]}ve A]SZ ~
designers to design under experimental conditions allows researchers to observe the process
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closely and gain accurate resultdut the design process is unnatural. Meanwhile studying design
in normal conditions is also flawed because it sacrifices accuracy. Researchers are reliant on the
memory and the descriptions of designers, who are liable to unwittingly misreport theiepsoc
(Lawson 2006, 3rd revise:49his problem is somewhat mitigated using a participalnserver

method, as described above.

5.6.5.1.Balancing research needs with design needs

It is impotant that both research method and design method work together in a complementary,
harmonious way. Good science means not allowing the act of data collection to affect thie data
such a way that it is rendered uselekteally, observation should not impiathe process being

observed.

In the case of a study of design where tools are the focus, the needs of the experiment are in
danger of coming into conflict witthe needs of the design itselfi.e. a scenario where the
designettailorsthe designedartefactto the strergths and weakness of the toobnd iseffectively
Aue C §Z .Blch&nhdbalance between designer and tookisnsideredoad practican
design.Whilea designer is always forced to constrain and adapt their design basexttorsf
external to that designtime, resources, lent requirements, technology)t is commonly regarded
as badpracticeto allow their design to be led by the needs, bias, strengths and weaknesses of
their tools. Doing soften leads to bad design outcomesjch as desigalichés, and work that

E+ E }Pv]e o "A 5 Eu EI_ }( ¥7ZA 954 desighes isfexpaated to

select and adapt their tools based on the needs of their design, not the other way around.

In a research context, thereforayoiding the subordind]}v }( }v [* }Av  «]Pv A]e]}v 8} §
vision of the designer of thimol isall the moreimportant when the aim is to simulate realorld

design practice. Shneiderman and Plaisant advise that the evaluation of tools should not be

forced, and that users should be encouragedise thebest possible tool for the (design) task, in

JE E 3§} ~ A} «]15u 3]}v AZ E pesdireh&r@yQisiy the mew tod while

another classic one would have been more appropridB Shneiderman and Plaisant 200Bhey

8 1n the game industry, this phenomenon (which used to be comynseen in game art portfolios of recent

PE 5 *sUA - IviAv « ~"5Z E}S 3]VvP 1A «Z]vC o | v AZzZ]s 3]o (0}}!
a 3D modelling tool that does what the tool is best at: i.e. maximally impressive with theptessible effort or skill to

produce). There are also running jokes like this in other creative industries, especially ones that use caidpdter

design (electronic music being another good example).
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further observe that evespecifying tasks is at odds with the goals of supporitimgvation or

discovery (B Shneiderman and Plaisant 2006)

With this in mind, | made a conscious effort designing from the point of view of the neg@snef
design, rather than the point of view of the specificities of what the tools claim to or can offer a
game designeiin generalthe researcher (me) has been careful not to interfere too much with
the work of the designer (also me). Only then canrbsearcher part of me hope to allay

suspicions that the designer part of me is not merely telling her what she wants to hear

JA A EU E uu E]JvP > Ae}v[e A EV]VP §Z § VvC +3u C }( <]Pv §:
some way, we may have to accepatltonditions for the observation of design thinking can never

be perfect, and the data can never be wholly free from influence from the research experiment

itself. Even$ Z s]Pv E[* -« whativthelfest tool for the task, however, is rite

from contextual influenceThe choice could be influenced by the psychological effect of

A u]lo] E]&k. gdbras against the unfamiliar tod v vv}s Jv3E}o (}E 872 ~v Av
new tools, when comparing a new tool with an older oAdded tothis is the likelihood that, as

compared with new tools the designer is less proficient using, familiar tools and methods are, in
context, almost always going to be the best possible tools for that task for that designer, in that
moment. So one could arguhat the designer be prepared to sacrifice their short term design

needs in order to invest in using the newer, temporarily inferior tool, where they feel they can
anticipate some future design payoff. These and similar decisions and interpretatiome aefjy

on the design judgement of the designer, the designer needing to beeftdttive enough to be

conscious of the biases and feelings that drive their tool usage decisions. In this way, the designer

] Z AJvP 3}ohE ¥Jgv $ v}$ ipesigner but to some extent as a researcher as well;

the research is reliant on the judgement and prerogative of the designer. Observation and design,

in this sense, overlap and become hard to draw a clean distinction between. In this respect, the

benefitsof the participant observer method become clear.

5.6.6. Longitudinal case studies

| used longitudinal case studies; that is, | ran my game design projects over months and years in
order to study the tools. This gave me the opportunity to study the tools at vaustages of

design.
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Longitudinal case studies are used in creativity support tool research as an alternative to

controlled studies:

It is still an open question how to measure the extent to which a tool fosters creative thinking.
While the rigor of contrtéed studies makes them the traditional method of scientific research,
longitudinal studies with active users for weeks or months seem a valid method to gain deep
insights about what is helpful (and why) to creative individuals ((Seo 2005) cited by

(Resmik, Myers, and Nakakoji 2005) )

With the evaluation of design tools, the designer is not merely compelled to learn how to use an
unfamiliar interface of perform an already familiar task or process (as is common in HCI research)
but to learn and reframe thie design thinking within the new formal constraints of a process that
may be wholly unfamiliar to them. The designer must integrate the tool into an existing workflow,
or to make any necessary modifications to that workflow. It may be necessary thaesigner

devise and modify design processes in order to prepare design materials for use in the tools.
Specifically, | have found that using a tool requires preparatory design work, and that design
outputs from the tool may have an indirect impact on thesgm activities that are undertaken

after and alongside the actual use of the tool. Finally, the designer may find themselves having to

devise entirely new design tasks by virtue of the tool opening up new design possibilities.

This starting point is evefnrther back with game design tools as compared with tools for design
disciplines that already use design support. By asking a game designer to use a game design tool,
we are asking them for the first time in their practice to reframe and somewhat fosm#ieir

design thinking within the constraints of design process that includes the use of design support; in
effect, to transform their practice from a vernacular, crafised design practice to one of self

conscious design.

This all takes time. A longilinal study addresses thigllowing time for the impact on design

practice~"«SE& § PC Z vP «_ ~7~Zv ] (& u ‘o develpoaric beconieiapparent.
5.6.7. Data collection and observation

The data for this studwere collected in the form a desigtiary, forming the basis for observation
in the form of narration and discussion. This method for recording and analysing design practice

has been found to be useful in in Art and Design research and by game designers themselves.

Data collection in the fon of a design diary (as used by Holopainfénmennmaaand Kuittinen,

for example(Holopainen, Nummenmaa, and Kuittm@010) is a popular data collection tool for
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the study of the design processray and Malinadvise thedesigner, as participant observeo,
analyse as they observEéhey suggest that is helpful to track this reflectiom a journal alongside
the data, as part of aiterative process where both data gathering and analysis serve to inform
and drive each othefGray and Malins 20045hneiderman and Plaisant also suggest the
journalingof not just difficulties and successes but also insights (B Seameah and Plaisant
2006).

We should also note thagame designers themselvaavedevelopedtheir ownmethods for
collating and presenting observations of practice. Whils ftequently observed by academic
researchers that game design is aatelely yaing design disciplinevideo game desigas a
practice and community is larger and more mature tlrmademic game resear€hAs such, their

methods might have something useful to contribute to ours.

Themost widely used method for the evaluation of gamevel®epment and game development
% E} o ] u 3Z} JEEIA (E}u 8Z <*}(3A E ]Jv u*3SECW 352z
narrative in the form of a presentation or an article that describes the design and development

process for a game, accompaniedhwanalysis and evaluation. When conducted internally, its

purpose it primarily for the developers to reflect upon their work and analyse their successes and

mistakes in order to learn from them. It is also proved a popular method for sharing and
dissemin&ng design knowledge for the benefit of peers and newcomidong before games

education began to become formalized.

There are a few things we can note about game development post morfBreg.are subjective.

They are rich in context, emphasizing tipesificity of the conditions under which development

A %o

took place. They often include details such as personnel issues and changes, the past experience of

the team, scheduling details, market conditions and requirements, markegiaged events, and

so on and so forth. This could be seen as an acknowledgement of how the conditions and

constraints of design are important because they are particular to each project, and their impact

¥ While Chris Crawford publishethe Art of Computer Gae Desigrin 1984, for example, the first comparable
academic contributionsn the subject of game desigmly began to appear two decades lat&afen and
*Juu Eu Ryles of Plawas published in late 2003); t@omputer Game Dewgbers Conference began 1996,
while thefirst Digital Games Research Association conference took place int2001 (E ] e "C E }v }(
Ju%pusS E P u eSp ] e~ Ee+ SZ TiiieX
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on the development process creates differences that make them highly reléaetots. In order

words, they are contextual details that readers feel they need in order to make sense of the data.

In this work my observations are, by necessity, mostly focused and on point. | have, however, born

this in mind: that contextual informatimis sometimes relevant and important.

5.7. Conclusion

In this chapter | identified the need contribute evaluation work that goes beyond simple

research validation: we need thigiarty, comparativepracticeled evaluation of the work to date

on game desigtools in order to help move this research field forwarifter establishing that

there is no one correct method for the evaluation of design tools, but instead a variety of methods
§Z 8§ v E § "~ }VA EP]vP ofrepeséda dadignerly fom of enquiry based on

longitudinal case studies.
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6. OVERVIEW OF CASEFES

6.1. Overview

Several games were designed and built for the purpose of evaluating how game design tools
operate on realistic design problems. In later chapters | narrate and analysgpayiences with

design support while creating these games. This chapter provides context for this: it gives brief
descriptions of the final design for each project. | also summarise the design process for each, the
elements of which are narrated brieflyele but described and explained in more detail in later

sections where | discuss in more detail my experience with the various tools.

6.2. Introduction

In the previous chapterdxplainedwhy | have chosero prioritise the needs of design rather than
adaptingit to suit the particular features, strengths and weaknesses of the tools for the sake of
observation. The advantage of this is thabétter simulates reaivorld practice, and minimises

the effects of observation on the process being observed.

The downgle of this, however, is that beirlgd by the design rather than the needs of tool
evaluation is very inefficient. Indeed, staying true to this method in this project has meant carrying
out a comparatively large amount of design (and production work dieioto enable different

stages of design) for which the tools under study proved not to be applicable at all. Where the
tools were of no use, work was completed using conventional methods: using a combination of

documentation, sketching, prototyping anbriefly) paper prototyping.

Though this consumed a great deal of time and did not generate any direct experience with the
tools, it did contribute in a least two ways: 1) providing material for making comparisons between
tools and the use of conventionalethods after having become familiar with those tools (for
example, | was able to compare my experience and relative success using a tool versus
conventional methods on the same design task for a single game, and also between the use of a
tool on one gameversus the use of a conventional method on a different game); and 2) affording
me the opportunity to see the interesting impact having been exposed to these tools has had on

my design practiceven wherl am not using tools.
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| did, however, maka consciows effort tup to a pointtto maximise my exposure to tools in a

general sense. First, | made a conscious decision to attempt, in most cases, games that feature
design tasks that have been highlighted by the research community or designers (including the
creators of the tools under study) as candidates for design support. One of the major hopes
expressed by the game design tool advocates, moreover, is that tools could expand the creative
ZYE]I}ve (}JE P u *]Pv E*s ~*"E ] S8Z Jrodredivity] suppdrt u S % Z}E A
literature), enabling them to undertake more ambitious and complex design tasks that result in

more sophisticated, interesting games. Second, | attempted to maximise the variety of design

tasks | would be undertaking by aiming foriesy in the game genres and styles | worked on.

At the risk of stating the obvious, however, this watientioned planning concerned matching

game projects that had not yet been designed, with tools | had never used. Thus, even for projects
for which the design was not particularly experimental in nature, predicting which teoldd be
applicable was only correct some of the time. In some cases, even a minor mismatch between tool
and task blocked me and forced me to almost immediately abandon using #otaa task.

Following the needs of the design of the game wherever they lead meant that some features of
the tools were left virtually unexplored (or at least not used practicallyje ur and

underexplored tool features could perhaps be uskfapplied to the desigmeeds of other games

or they may beeatures that | can imagine would have been useful applied to design tasks | have
undertaken in the past; | am simply unabletos@y]su § Z « SA v uC P u [ <«]Pv v
and what the tools wereféering could prove frustrating and unsatisfyiag times but while | was
sometimes tempte to tweak an element of my design to be a betteatch or go in a certain

design direction to better exploit the seemingly exciting design directions offereddnl,d did

my best to stop myself from doing so. Fortunately, however, the design sometimes led me in

directionsthat generated new tasks for which a previously ragplicable tool became useful.

In addition to the norool-supported design work on thieve projects describetlelow, | also
worked on game ideas that did not bear fruitfv §Z « ve 3Z § 3Z C ] Vv}3 % E}A

successfully pass much beyond the ideation and prototyping phase of design.

Early on in this work | spent a good dealiofd on a languagbased reatime puzzlecomedy

game about speecimaking. As the central ideawascome@y o § U $Z "~(pv_ }( §Z] P L
heavily on content, and so prototyping the gameplay was essential. My hope was that after

coming up with core gaeplay that worked, | could then employ design tools to help balance the
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game. Unfortunately, however, even after taking the design in a number of different directions

and building several prototypes, | failed to find a core mechanic that was enjoyabligleto

build a game around. | now wonder if this was because I, like many others, was still under the
Jviop v }( 8Z % E A Jo]JvP ~(]Jo EoC_I| _ul S}CU-&tdlev u | P u
faith in starting prototyping before | had fully thoughtrtdugh my design.

Another dead end was a project motivated by the desire to create a persistent, ecanasey
two-player multiplayer game that would be a good candidate for game system modelling.
Persistent games have loitgrm emergent properties that ardifficult to model without
computational support. As for the project described above, | made the mistake of prototyping too
ambitiously, and after a great deal of time spent creating a sesidea running online multiplayer
game prototype | found the moemt-to-moment gameplay to be unsatisfying and was forced to

rethink the concept, leading to the initial idea f8outh Sea Trouhbléescribedelow.

Other abandoned work includes design directions for five projects that | pursued for a time until |
decidedfor either design or production reasons to halt work onthem3Z ~Zd”™ o]S _ v
multiplayer modes for the gam8outh Sea Trouhléor example. Some of these directions

involved the use of tools, and this work will be mentioned where useful.

It should ke noted that, with the exception dfhe Casimir Effe¢tor which | collaborated with
artist Dimitri Lecoussis, who also-co*]Pv  3Z P u [+ v EE S]A » 3Z % E} p 3]}
e e3pu ] pe O}A <p 0]3C "%0 Z}o @wisual@doXctibd judaitgy wass ] oU

not the priority or focus of this project.
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6.3. The Casimir Effect

Figuren: A screenshot from The Casimir Effect

6.3.1. Design overview

The Casimir Effe¢hown ir{Figuren Is a topdown shooterwith an original combat mechanic and

puzzle elements. All combat is ranged, with a single weapon and projectile type. While
conventional shooter combat is possible, the player is afforded the possibility of enhanced,
indirect combat viathew }( “u $§ dEdules positioned in the environment that ampltfe
% E}i S]o [+ uitdtrdjectory, did allows the player to store up and time

multidirectional, simultaneous attacks.

dZ P u s 0 A o0 SEn SHE  }u% E Jjor sectionsjihat are}divideinto 106

small levels linked in a branching structure. Progression is based on completion of these levels and
sections as welsresource harvesting, which allows the player to replay and unlock branches
(using a resourcased lockand-key mechanism) towards previously inaccessible levels in

sections they have already played.

The narrative is adaptiveyolvingas a function of theinlock state of level branches.
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6.3.2. Design tasks and challenges

The Casimir Effecas an actiogame and a game of progressjorquires the creation of a

significant amount of game content in which the player is able to acquire and master skills. The
design of thiscontent IV}Av ¢« "0 A 0 +]Pv_ C % @& 3]3]}v E* v "% E}P
some esearcherstis a key design task. A large number of combat scenarios and puzzles must

both be conceived and arranged within the level structure.

Like other games of this typ&he Casimir Effedbes not typically feature complex emergent
dynamics. The lanching structure, however, and especially the replay and unlocking scheme
described above, tied as it is to a resout@@vestingbased game economy, renders the

progression design a complex task.

Designing content for the adaptive narrative is also allelnge that extends beyond the usual

narrative design scope of an action game.

6.3.3. Overview of the design process

First, | ideated the basic combat mechanic of using the abowe E ] Au S E] o S} e %o
reorient and amplify projectiles. To aid thisred literal (i.e. simplified versions of what would be
displayed omrscreen) diagrams describing the momgotmoment gameplay of this mechanic. |

then prototyped and playtested it, and also variations of it in order to explore how much gameplay
content coud be extracted from this single idea. Once satisfied with this, | prototyped a sample

level, which | recruited friends to playtest. Upon receiving positive feedback | then decided to go

ahead with designing a game based around this combat mechanic.

Prototyping continued alongside my design work with tools. The prototype allowed me to refine

the pacing, action and interaction aspects of the core combat mechanic.

| used a tablet and a stylus (i.e. pen and paper) to make literal sketches of puzztes/eadew

gameplay elements.

Meanwhile, | attempted to devise aloekid-l C 0 A 0 *3EU SPUE pe]vP }EuU ve[ D]-
conceptual framework and his associated tbatloscopge % &} HE o }vsS vS P v E §]}
features As the design changed and the unlockiclgesne became linked to a resource

harvestingbased economy, however, | switched to trying to model this econorMaichinations
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before finally realising that the task required a means of integrating these resources with my level
structure in some waySoretime 0 § EU pso E[e A}EI }v "%(Baféd? & ake]}Vv %0 V\
2013)was published and this ultimately became an approach | adopted for my larger scale

progression design tasks.

| later began to useudoscopandits iterative model transformation approach at a lower level of
granularity: to generate level content. The effect of this and my work creating a skill(€w@ok
2007)imposed a formal framework on my pemd-paper sketching design activity in order to

generate material for use with these techniques: | created a large calieof simple and

N Yu% v _ ~0]8 E 0° %opllo % 35 EveX dZ ger écaleprafresdion | Jv:

planning and used as a basis for creating content generation rulésiftmscope

d} <]Pv 8Z P u [+ v EE 3Micrasdiv\Jsd(rmo-domain specific flowcharting
software) to diagram and visualise its adaptive, msiléite structure, with a view to using this
layout and visual language to create and edit the story itself. | then briefly attempted to use
Articy:Draftfor thistask, but quickly failed to achieve a better result. Eventually (and ironically) it
was a much simpler representationNticrosoft Excethat proved the most effective for

developing and communicating the complexities of the story.

6.4. The Particle Who Knew BdViuch

6.4.1. Design overview

The Particle Who Knew Too Muslan adventure game designed within a hybrid text/graphical
adventure game system | devised for a previous gaime in the Park011). In this system,
conventional poirdand-click gameplay is reptad with a combined conversation and inventory
eCe3 u ~+Ju]jo E 3§} $Z ~u Toud@hQetee@eAA]dv SZ P u [+ S]}v ]
represented by text that outputs in redilme in response to player action within a 2D rragsed

game world.

As | had prewausly devised the main gamplay systemmost of the work in designinthe Particle
Who Knew Too Mudhvolved creating a new narrative and new quests within the constraints of
this form, with its set of existing game mechanics. | did make one additidreteytstem, however:
the introduction of an igame currency, to help manage game progression and allow a richer

palette for the creation of multsolution quests gameplay more often seen in opevorld action
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RPGs than adventure gamesAllone in the Pd&; quests had one solutiéhand were, for the most

part, selfcontained. Yet even simple, slightly ntmear quests with few interdependencies gave

rise to a wide scope of (sometimes unanticipated) game states, difficult to understand without the
useofd PE ueU v &E <pu]JE]JvP Vv}sS Jve]PVv](] vS u}lpvs }( <]Pv uv
possibility space. For this project | wished to see whether design support could help me manage

an even wider possibility space, and facilitate the design managementefeangreater

possibility space arising from mu#olution, interconnected quests.

6.4.2. Design tasks and challenges

Adventure games are games of progression, but this progression is typically somewHiateaon

Du Z o]l ~}% v A}Eo _ §]}v &dvenwurp@Gardeias d pavtially oparorld

format where the player can move at will between several locations, working on several quests in
parallel, the tasks for which do not necessarily need to be completed in a set order. Therefore,
while the gameplays simple and does not give rise to complex emergent dynamics, it is the game
state in terms of game progression that is hard to predict. In terms of progression, this means a
larger (hence a more complex) possibility space for the designer to manageparea with

linear game genres, such as a puzzle game with a sequence of levels to complete, or an action

adventure game likdomb Raider

The addition of a currency system offers the desigherability to abstractind universalise logical
dependencieso as to offer flexibilit and manageability for gatingame conten{see Chapter 15
for a definition of gameplay gating)r the sake of game progressiok.currency system requires

modelling, however.

A multisolution, interconnected quest game structuteat uses currency gates is a complex

logical network that poses a challenge to document and think through.

Management of game progression and game state does not resolve narrative interdependencies
Jv 82 P u [+ (] 8]}vX dZ %0 C & [stbdlopikal al$d, requiring careful

planning of the narrative design.

20dZ]e ]* 83C%] o }(v EoC oo A VSUE P u +V ]Jv ( 3UendokPisaogmninon C %opilo
complaint among adventure gamers. Arguably, it is even partially to blame for the demise of the adventure game as a
genre in the late 1990s.
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6.4.3. Design process

As the core gameplay had already been designed in the previous game, the design of this game

began with the development of narrative ideas.

The tools used to documetiiese wereEvernotg Evernote Corporation 200@yirtual notebook

software), Articy:Draftand Microsoft Visio

| also usedhrticy:Draft (}& }vS vS % &} M S]}v S eleU }u Jv]vP uG ~SZ]vI]vPF
activities with content production (the reasofisr which will be discussed in later sections). | was

able to do this with a few modifications:

My previous game supported a datliven production approach, in which | used a graphical XML
editor to edit quest and narrative data in the form of XML filekjch were then loaded and
interpreted by the game executable. Therefore to create a new game it is primarily a case of

creating a new set of data.

| usedArticy:DraftS} & S uC P u [ S SC% U & S § Al3Z 8Z u v
and gameplaylata, and wrote an importer to uskesedata in my game. Additionally, | extracted

some of the remaining hardcoded game logic from my code and translated it into additional data
types so that essentially all narrative/gameplay content for my game caufgtdduced using this

tool.

In the way described above, | usAdicy:Draftas a documentation, visualisation and game asset
production and editing tool. In terms of the relationships between the quest and narrative data,
however, | applied computation spprt in the form of my progressiogesigntool (which is
described and discussed in Chapter it2)rder to deal with the progression design challenges

described above.
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6.5. South Sea Trouble

Figureo: A screenshot from South S8aouble

6.5.1. Design overview

South Sea Troub{shown ir[Figureo is acasual, twitchbased strategyoriented puzzle gamén

which the player cordinatesa small fleet of boats of varying speeds and sizgsdk up and
deliverpasengersfrom islands to a destination within a time limithough the game is retime,
u Zv] / u oo0]vP-%u}ulvRP_ 00}Ae %0 C 3Z 35 E § e v LE% E]

plan-and-execute gameplay.

The player progressively unlocks a looseBnching sequence of levels, where a level is a sereen
sized map containing a unique arrangement of islands, reefs and boats. The level sequence is
loosely branching, ensuring that not all levels must be completed for the player to progress. Each
level isintroduced by a brief narrative that offers a fictional premise for undertaking the level.

These stories tie into an overarching game narrative.

© §Z %0 C E[* *l]o0 Ju%E}A U §Z %0 C E ] v }JuE P 3§} P}
compleing them more quickly to achieve higher scores. Replay is also encouraged by a system of
collectibles: time saved on collecting passengers can be used to pick up collectible items. These
]S ue (JEU « S« v E J*%0 C }v e+ % E et P ¢« ]Jv §Z P u [ (&
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6.5.2. Design tasks and challenges

Level desigrt the contents and spatial layout of levetss a large task for this game.

Progression design was required to create a path for skill acquisition, increasing challenge and
complexity. As is typical of ale ¢« %opilo P u U 8Z P u [» (oo E % ES3}]E

puzzlesolving techniques must be progressively introduced to the player at an appropriate pace.

Narrative design tasks comprise the design of the main narrative, the level narratives (ome o
which may not be seen by the player as the level may be optional), and player afuiayen

character management.

Though no longer part of the current design, the design of a game economy was required for the

resource harvesting and building mechaniésZ(d”™ o]S _« }( Vv 15]}v o P u u} X

Also no longer in the design was a multiplayer mode that required further level design work with
an additional challenge: balancing the spatial positioning of island and passenger placements on

the map for two playes.

As a twitchbased puzzler with extremely repetitive interactions, the design and polishing of the
Pu [ ]vs E( v }vVSE}o s Zu ]+ }YE 8§} 5z «]Pv AYEI }( P 1

Balancing elements of the core gameplyalancing speeds, boat gacities, timing, and entity

sizestwas required.

6.5.3. Design process

From an initial idea | prototyped and modified several iterations of the core gameplay.
Complementing this process | devised and calculated modifications and improvements relating to

spatialand timing factors (boat capacity, speed, distances) usinggoekpaper sketching.

Alongside the main game mode | prototyped additional modes based on the same core gameplay

but offered different objectives and additional mechanics. For some of thesedMachinations

§} SZ]vl v "%o0 C_ SZE}UPZ SZ +CeS uu Zv]=}(SZ- ] < (}d
that while often seeming successful in the tool, they were unsatisfying to play when prototyped.

Even where prototypes showed promise, Idecid§Z § §Z C «SE& ¢C S}} up-Z (E}u §Z
and £ pS _ %o V PUu %o C «3Co }(3Z ul]vPu u}y -~Az]lz 2z
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playtesters), and that there were many possibilities for more subtle variations on this gache m
One of the modes protyped, however, | felt was too successful to abandon and this | took out of

South Sea Troubte work on as a game in its own right (Sdkrawormbelow).

The abandoned modes included a multiplayer mode. This mode was partially motivated by the
idea of beng able tomakeuseof Sentient Sketchbookfter having created a turbased paper
prototype of this mode, | created a local multiplayer prototype of this madhen realised that |
would require online multiplayesupport(a feature that my game engirddd not at that time

offer) to feasibly have enough opportunity playtest and iterate on the prototypd.did build

levels based on designs | made ussamtient Sketchbookut as the multiplayer gameplay itself
needed design work it was hard to knowvia successful they were. Not being able to customise
Sentient Sketchbookas also a blocker. Finally adnge to realisghat perhaps a more promising
direction for multiplayer would be a collaborative modea style of multiplayer gameplay that
Sentient S&tchbookwas notdesigned to supportThe substantial production work requiréal
create a multiplayer mode seemed to offer little research-p#yand so | decided to suspend
work on multiplayer modeUnfortunately, this meant that beyond what | have reoted here,

my limited experience with the tool has not given rise to observations to include in the
observation and analysis sections of this thesis. However, even this minimal experience has no

doubt contributed to my practical understanding of mixiedtiative design process.

Once the game design hagédome near final | began to uggy progression tool to map out levels

and order the introduction of skills, techniques, game mode variations and entity types.

Meanwhile, for planning the game narrativachdocumenting and managing my narrative ideas |

usedArticy:Draft
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6.6. Loot the Room

Figurep: Screenshot from Loot the Room using placeholder art

6.6.1. Design overview

Loot the Roonfshown ir[Figurep is acasual puzzlstrategy game. Aesthetically, the game could

be described as a casual, spaldungeon crawler. The player directs a team of characters (Viking
looters) through a mazbke dungeonstyle space (a monastery) to loot rooms for treasure. Rooms
are different sizes, and their sizes correspond to the number of looters that are required to be in
the room at the same time in order for the room to be looted (i.dodter rooms, 2looter room,
etc.) A loote will always attempt to loot amnlooted roan that they pass on their way through
the maze. The player repeatedly sends characters through the dungeon on different paths,

88 U%S]vP 8} }JE Jv s 8Z Z E § E-+[ 0}}3]vP ((}ES-U AZ]o
circumventing obstacles. The player congrtihe game very simply by tracing a given route for a

given character through the maze.

LikeSouth Sea Trouhléhe game comprises a loosely branching sequence of levels, a level being a
dungeon. The player must loot as much gold currency as they carafdumgeon within a time

limit. To advance, they must achieve a set amount of gold for that level.

SA v o A o0 3Z %0 C E]s PJAV SZ }%%}ESHUv]SC 3} Ju%k E}A
spending their currency: to hire new looters, upgrade ecéers and buy special items. There are
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three classes (with upgrades this creates 10 subclasses) of looter characters, which vary in their
attributes of speed, loatarrying capacity, strength and magic (similar to RPG character classes).
Before each levedtarts, the player has the opportunity to study the level layout and contents, and
select the right balance of team members to deploy. In this way, this 1g&tae economy adds a

strategic dimension to the momesib-moment spatial puzzling.

6.6.2. Design tasks amh challenges

Level designdesigning the layout and content of each levied a major design task for this game.

As forSouth Sea Troubtbe progression design for this game required creating a path for skill
acquisition, increasing challenge and conxjthe In addition to the level structure, however,

% E}PE se]}v 0} } uEe A]S3Z]v 3Z A}opus]}lv }( 83Z %0 C E +5 & \
choices vis-vis spending currency to build their team and advance through character upgrades. A
variation in player state impacts the difficulty of a leviedome choices could even have the effect

}( o} IJVP % E}I}PE U (}E /A& u%o X dZ]e E v Ee+ SZ § |l }( <]P

multidimensional challenge.

The game economy itsetfrewards, pries, currency distributiobetween levelsetc. t must also

be designed.

6.6.3. Design process

Initially 1 conceived of and refined the core looter coordinating idea on paper through sketching
out the momentto-moment gameplay. | then began prototyping, iteratihgough various maze
sizes, speeds, number of characters, gameplay tweaks and so forth until | settled upon a format
that was solid enough to lock down. | had also begun to sketch design patterns/level design
building blocks that could offer the kinds afizzles and challenges to be solved by the use of

these coordination and repeated looting gameplay mechanics.

| created and iteratively edited some level designs ukimdpscopge %o E} HE o0 }vS vs§

generation system.

Machinationswas used to model the tam upgrading and currency based aspects of the

progression, and generate a variety of possible scenarios for player state evolution. This data was
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then input ito my progressiomesigntool as player state estimates to map against level

progression.

6.7. Ultraworm

Figureq: Screenshot obltraworm

6.7.1. Design overview

Ultraworm (shown ir[Figureq is a casual redalme puzzle game where the player manages a fleet

of vehicles to collect and deliver differentloared resources to their similarly coloured
destinations. Resources spawn randomly at unocculfzedtionsat a slowly increasing rate.

Clearing a spawn point of its resource and delivering it to its destination earns the player a point,
the objective baig to score as many points as possible before the game ends. This occurs when
there are no occupied spawn points left for a new resource to spaismg the lens dPatterns in
Game Desig(Bjork and Holopainen 2003)Itrawormis an®*uvA]vv o Rvhere difficulty
within a single level increases continuously until such time as the player makes a mistake and
N"o}e o U 8 AZ] Z 8]Ju 8Z o Ao v X

This core gameplay and scoring is enlivened with the addition of disruptivean®s that
periodically inject highiisk, highreward limitedtime objectives. These mainly appear in the form
of pickups (MatckB style bombs, speedoosts, and coins) as well as bonus conditions (e.g. for a

few seconds blue resource deliveries recei®maus).
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Ultraworm }v3§ Jve u Z v] « §Z § }ve] @& $Z %0 C E[e A% €] v A]S
IVIAv « 8Z ~&u&A] _ u} oU }uulv 8} %}%pno CE u} Jo 1§ o & P u
aims of gamessservicet especially for highly replayable gamashis kind- is to encourage

repeated play and daily play sessions. To achieve this-gane currency is usually used:

progression is treated as an abstract resource which can be awarded externaammplay.

Like a conventional console or PC gablitraworm consists of a sequence of levels, which
introduce both these core and additional game mechanics progressively. This progression
sequence (in the form of new game levels), however, is unlocked almost wholly via the use of
currency (this differérom the use of currency in the other games described above, in which in
game currency, where it is featured, is only a partial and indirect contributor towards unlocking
progress). Currency is earned by the player in three ways: 1) by iregeiwrencyrewards for
attainmentabove a certain score when playing or replaying an unlocked level (up to a daily
maximum reward); 2) by harvesting coins during play in the form of limited pickups; 3) by

receiving a oncg@er-day coin bonus for simply launchitige game.

Another typical design goal of contemporary mobile games is social play. As well as keeping track

of personal high scores, each leveldfrawormlevel is associated with a leaderboard.

6.7.2. Design tasks and challenges

One tasks creating the proggssion sequence. This means balancing the introduction and the
parameters of the core mechanics (star spawning frequency, ship speed, number of ships,
capacity, resource spawn points) and the disruptive periodic mechanics (described above) for their

influence on level difficulty, level completion time, scoring and currency accumulation.

Scoring is especially important in a game of this type. Achievement and skill needs to map to
scoring outcomes in a logical and fair, yet dynamic and exciting way. Tolgasead by finding the

right balance between pure skill and grind versus random and disruptive elements.

The currency reward system and how much each component of it delivers over days and weeks
needs to be modelled in relation to an optimal number of egfsl and daily returns, as well as how
smoothly and at what average rate (and range of variation thereof) it allows the player to

progress.
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6.7.3. Design process

Initially, Ultrawormwas prototyped as a potential new mode fSouth Sea Trouhl&rom
playtesting lcould see though that it was a very different kind of game experianckecould be
takenin its own direction to become a standalotsitch-based puzzlgame.l continued to

experiment with and refine interaction anghcing within the context of the protgpe.

The progression design depended heavily on balancing difficulty between levels, while making
sure that the shape of the dynamics over time within each level is still interesting. For this |
modelled the mechanics as accurately | coulMachinatiorsin order to figure outhe balancing
data for each level.thenrecordedthe data for each level imy progressiomesigntool. As
Ultraworm contains a small number of levels in a linear sequence | used progression planning
mostly as just an organisatial aid, asfar as this difficulty balancing data was concerned. | used
§Z N E%0}E S]}v u} _ }(des@ntelo}ren@&arse Jéwel replays in relation:to

accumulatingcurrency rewardsind gameplay gatingcoringand overalplaytime.

6.8. Conclwsion

The five case studiescluded in this projecshowedpredominantly mission and level design
needs,as well asome system dagn and some narrative desigequirements Thenature of

these needs differedccording tos Z + S aifiouf game gwes.

My methodological decision to be led by tkemewhat unpredictable needs of tluesign rather
than let the needs of tool evaluation steer the design processlered tool selection itself a

process of discovery, organicalgvealngthe kinds of taks that a given toaohay be useful far

Some design tasks were more common than others, with the result being that some tools were
used more than otherg~or examplel, foundmyself finding a use for Progression Planriorg

nearly all the gamedespitethe variety of genre; meanwhilewing to the fact thafThe Sentient
Sketchbook targets a very specific task fasticular feature in a particular genre of ganheyas
unable, in the endto expbre itin any depth As mostgame genres have some foiwhnarrative
elements, | was able tArticy:Draftfor most of the case studies. My case studies didraqtire as
muchsystem design akat of some ofthe more systenoriented gamegenrest e.g. sinulation,

strategy andmanyboard gamegenres This meanthat, even though | had some system design
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tasks for which | useMlachinations | was unable to explore it in as much depth as if | had

concentrated on those genres.
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7. OBSERVATION & ANALYBART I'HEH-ORM OF
REPRESENTATION

7.1. Overview

This is the first bthree chapters in whichdnalyse and discuss some of my experiences working
with game design toold he discussion is framed around themes and evaluation criteria identified
by the design tool and creativity support tool literature, and draws upon nseolations of my
experiences using game design todtsthese chapters | have found it useful to occasionally draw
comparisons with design tools and practice in electronic music and audio, as this is the other

design domain thial have most experience ptasing in.

At the end of Chapter 3 | argued that the key weakness in game design practice is our inability to
represent the design situationAccordingly, the question of how useful a representation for

design thinking game design tools provide becowestral to my evaluation.

One of the key functions of a design tool is to allow the designer to create an external

representation of the design situatioim this chapter | look at the form thaépresentation takes

In this chapter | offefive observatimsselected from my experiences. These descrisial
representations of a game design situation uséaticy:Draft shifting focus within the
representationfrom mechanics to dynamics Machinations working on several layers
concurrentlythanks to PC{nesting to facilitate working a high levelAmticy:Draft filling the gaps

in tool representation with documentation, sketches and prototypes

7.2. Visual cognitionof game desigmproblems

As discussed in Chapt2rin game design today, natural languagkng with prototyping, is the
primary vehicle used for representing the design situation. Many advocates of game design tools
have pointed to the limits of natural language for describing the system mechanics of gameplay,

and have proposed that we find agans of representing the design situation visually.

This sentiment seems to be confirmed by tqgparentpreferences of practitionerdnhis
Jvs EA] A A]$3Z P u «]Pv E*U , PV E }E P u chisedE o[ e
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documentation andan increasing preference to express designs in visual form, including diagrams,
posters, reference images, mood boards, animations and concefilagen 2011)This is,

according to Hagen, partly because of the constraints of the rapid iteration cycles of modern game
development, but also becausd# an explicitly stated preference for visual over textual
communication of design idea¥hese visual means allow a ggsto be more effectively
communicated to the development team than with a written document, butowaldinfer also

that akind ofconversation with these materials must also be in operation.

Based ordiscussions with four game designers on the subjdovbat designers might want from

the tool that researchers were building, Nelson and Mateas describetivovof the designers

interviewed expressed interest mtool for automated reasoning, while the other two were

mostly interested in the idea of represntational functionality a tool could provide: in the case of

E oe}v[e §}}oU §Z ]0]8C 3} Alep 00C tqEv %¥E EVAIREUsUu” ZeYRw &E
(as discussed in Chapter. 8ne of these designers articulated his desire fgraphicaldesgn
languagdeaturingsets of builtin vocabulary for common design domains, and both were

]Jvs E ¢S Jv SZ ]J& S}}o[* (}E&uU oU «SE& S u} cepréséntationfor Z v] e

reflecting on their design@\elson and Mateas 2009)

Expressing game design visually, however, is a grdateat least a differentt challenge as

compared with doing the same for a visual design discipline such as architecture. Representing a
game design visually requires us to create a graphical representation efisagal problems.

While this may pose a challenge, if we are to believe the Design Studies literature, this would not
only be feasible but would be of benefit to game designMany studies have emphasized the
importance of drawing and visual thinking in des{fm and Gross 1996nd dsign researchers

have emphasised the benefits visual cognition in desigevenfor fields where design outputs
arenotvisual. }@E JvP 38} '}o ¢ Zu] 83U " Ju P EC_ =+ % ES3 }( Alep 0o }P\
the activity of sketching. In other words, creating externalized representations that take graphical

form can enhance visual thinking as a mechanism useful for déSmdschmidt 1994)

7.2.1. Observation 1Visualrepresentations of a game design situation

Certainly in the case of many elements of gamé&logue trees, branching narratives, ron
sequential game mission structures, for exampbgraphical, spatialepresentations have

advantagesOften the information about the relationship between one idea and another is as

122



important as the idea itself. Space helps visualise a whole layer of relationships among the
elements within the design situation that wouldherwise be hidden within the linear confines of
a text documentAs noted in Chapte2, game designers alreadyeate visual materials
(flowcharts, posters, diagrams) to take advantage of Beme narrative and quest structure is

often externalised by @me designers in the form of flow charts (usMgrosoft Visip commonly).

Articy:Draft in offering visualisation and organisation for primarily narrative and mission design
materials, has used this as a starting point, using flow diagramming as primenface of their

tool. / (}puv ]38+ A]ep o] 8]}v 3§} el ee(HOW / }po <p] loC Alep oo0C

For example, | was able to successfully map out my branching game narrative for my adventure

gameThe Particle Who Knew Too Muahwell asfor the moreor-less lineaiSouth Sea Troubl

(segFigurer).

Articy.Draft has created a domaispecific environment. Visualds are offered, in the form of
customisable colours and icerl found these aids usefitdr visually parsing my structurgand for

uJvs JvlvP v Jv(}EuU o u8 }ve]ed v30C %% 0] Alep o “o vPu P _
types frequently evolved or changed over the course of the design, so it was useful to be able to

use the loose framingfforded by very simple and easy to modify visual elements like cotour.

designer could do this ingeneric tool (e.gMicrosoft Visip but Articy.Draft, as a domairspecific

tool, has relieved some of the design thinking involved in doing so by hasinged a set of

visualisation solutions.

Figurer: Fragment from the narrative plan fofhe Particle Who Knew Too MugchsingArticy:Draft
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7.3. Language of abstraction

When writing a description of a game and building a prototigrehat game, the designer makes
choices: which elements to describe and to which level of detail, which aspects to include in the
prototype. There are no difficult decisions to be made about the representation of these

elements, however: a game exper@®) though it can be simple and cut down, is not abstradted

its point is to emulate a real, playable experien©ee could say itia™ |E S & %rdefe vS $
the playable experience; it is not an experience mediated bgtmtract languagéhat the user

has to interpret

A language or tool for the graphical representation of nsual ideas, however, requires
additionalchoices to be maddrirst, these are made by the tool designehoices about the form
and level or levels of abstraction, whichdahow much content to be included in the language.
Then there are choices about the representation that are made by the designer using the tool.
Unlikeprototyping, a tooladds arextra layer othinkingand decisiormakingto the act of

representing for he game designer.

For exampleMachinationstreats game systems as the flow and processing of resources. The
designer must decide what elements of their design could be translated into resources. For some
elements, such as monethe relationship betweenhe element and its abstractioss a resource
isobviousand direct But representing more abstract concepts, such as game state or player
progression, relies on the discretion of the game designer to devise the most useful
representation.Theserepresentaions may be lesslirectand more abstractin terms ofthe

relationship between the elements and their form of representation within the matiein that

of a game element that more closelysembles a resource in the gar(eg. money, fuel, ammo)

Figures| for example, shows a diagram with relatively indirect and abstracted relationships

between their representations in the model and in the actual game.didagram models théme
spent away from work on the main quest compléde side questyversus the speed gain on
completing the main quest due to increased player sikdms, and so forthGame elements such

as quest completion progress and difficulty are represented as resources.
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The game design tools in my purview abstithet same or similar content in different ways. They
represent different, but often overlapping, subsets of the design situation. For example,
Refractiors progression planning tool focuses on concepts and player familiarity and skill with
concepts, while pgressiordesignwith Machinationsfocuses on resources being available to
unlock progression stages. Refractionfs S}}oU v ]skill §jdihs, game elements are
enumerated but not quantified, whilMachinationsfavours representing game elemeras

quantities of a limited range of resource types.

In this way, we coulday thata design tootepresents a filterediew of the design situatiohe
language of abstraction is like a filter design, with sqrads ofthe signal coming through clearly
and strongly(a small degree of abstractigriheir importance everamplified. Otherparts of the
signal araendered with a larger degree of abstraction and are consequéssly clear and direct,

or even filtered out entirely.

Figures: Machinationsdiagrammodelling relatively high level, abstract elements as resources

dZ]e u 8§ B« (}& 2 P} o }( vZ v JvP §Z *]Pv (E[* pv E+S v ]JVvP
visual cognition. If the representation of a part of the desiguagion is too abstract, the benefits
of visualisation break down. | have found at times that, for whatever reason (language literacy,

failures on my part in terms of finding the best means of representing within the langubgss,
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istoo much of an imginative leap to be made and too much to hold in sHertm memoryand

this has a significant effect, reducing the value of the representation.

One of the founding goals in game design evelopments }uP ZuddedptarezZ E
o v P u fBr gamedesign, with all the benefits that could bring. A shared language does not

come without a cost, however.

There is always a cebenefit tradeoff between generic and specific languages, as researchers
working with DomairSpecific Languages will atte$te question we have to ask is whether, in an
attempt to create a univemly-useful shared languagamodelcreated by such a languageno

longer useful as a representation of the design situation.

First, because of the form of representation: being gen may necessitate lsigh degree of
indirectness in the abstraction from the concretecond, because the level of abstraction: being
generic may necessitate working at such a low levabstractionthat the designer is compelled

to build large, elabmate diagramsvery time they want to make a design mo{®ee, for example,

the level of detail in the diagrashown further in this chapter |Riguret|)

Below | discuss this latter attribute of the form of regentation: the level of abstraction.

7.4. Level of abstraction

A tooland itslanguagdnvites the designer to express the design situatdmspecificlevel (or

range of levels) of abstracté. Indeed, me of the benefits of representing a gardesign

22/ «SE §]}v o A o_ }po §1v 3A} A CeX &]E*3U (E}uedSZ %}]v
*Julo E 8§} $Z }v %S }( N *SE S]}vo C E_ ]v }u%pusS]vPU SZ %o
continuum from game system design (low level) to elements that have a more immediate and

direct relationship with the player experience e.g. enemy spgeimt placements (high level).

AN v U (EYu 83Z %}]vs }( Al A }( <]Pv ~<]Ju]lo €& 8} >}APE v v ~§

the level of detail or granularity included in the representation of the design situation, from the
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situation outside of the context of production is gaining contreér the level ofbstractionof the
representation Nummenmaeet al pointout that oneof the powerful attributes of game design

tools is that they can allow us to be ablegain a‘broadervew _ }( $Z @ummenmaa,

Kuittinen, and Holopainen 20090his is something a game prototypevhich is typically a

AA ES] o0 PFOP u %eanr®t show usWe might call the level afetail t high or low t at

Azl z P u *]Pv §}}0 o00}Aes pe 3} A] A «]Pv EysmaZdipleter 2} E]I
Pu } e v}S 00}A pe §Hromithe IgyeBof momento-momert gameplayto see the

globalshape ofa gameover timelike an abstract representatioof it potentially can.

This ability to see the shape loihger termdynamics is important for gameéisat feature

emergent dynamics v ]v U ]S ] }E&u vhis ©dPawill équipsdesigners to tackle the
difficult design challenges that games as complex systems present. Prototyping is not well adapted
for evaluatingthe design othese kinds of game3.he prototyping of such a gamevhere

progression relies moren the emergent dynamics of the game system than the design of a
sequence of game missions or levetould not be a* A E 3] pbeaalise gameplay cannot be

produced without implementing more or less the entire game system

Using the metaphor | pragsed earlier (the tool as a kind of filter, in that it offers only a filtered,
partial view of the design space) we could say that in addition to the form of abstraction, another

SEE] pud }( §Z ~(]Jo& E_ }( 8Z  +]PV <% tifreg@sents.A o }( <SE

Kv o C & }( +SE& S]}v §8Z 88 8Z s S}}oe vVvVv}S ¢]JoC E % E  vS ]
for example i.e. the fun of interaction and sensory experience (though to a limited extent they can

0 S Ue "o C_ SZ |]E 3 {ispuss&d invChapser Ppadhinationsit is more difficult to

see the content and shape of the game at a high level of abstraction in the way that, for example,

Refraction[* S]} 0% E } P @esign]dpproachffords. If, depending on the nature of thame

finer details (low level) up torbader shapes of the game (high level). Here, because | am talking in
very general terms in which the distinction is not important, the dimension of abstraction | am

referring to simply varies according to context.
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concept, the content within a design situation that holds the key to fun is obscured fromthiew

designer may fail to see it.

Thus a tool cannot necessarily provide support at the level of abstraction that suits a particular
game. In particular, tis poses a problem for the notion of game sketchBkgetching, as we may
recall from Chapter 4s a rapid process that facilitates exploratiordeally the designer should be
able to explore the design space in search of the core of a goodideamaround which to design

a game. If parts of the design space are excluded from this exploration, some plyegiad

ideas could be missed.

7.4.1. Navigatingabstractionhierarchies

Lawson says that that while in theory it may seem logical that a designer protcesdkighlevel
outlines to specific details of a design, evidence from studying how designers work reveals the
reality to be far messier and ndmear. In architecture, detailing is sometimes done at the

beginning in order to inform the shape of the oa# designLawson 2006, 3rd revise:39he

order in which a designer works on various levels of abstraction not only varies between designers

but also from project to project:

What might seem a fundamental early decision on one project may seem a matter of detail which
could be left to the end on anothéBen Shneiderman et al. 2005)

This is born out in game design, where a game system can be built around a single mechanic (e.g. a
game likePatal)tZ S ] $Z P u [eHAgehP011)Dormans echoes this, saying that in
practice there are many different ways of designing games. Here he talks specificallyaab

choice of starting point for design.

Some designers might start with a premise, design rules to go with it and then proceed to levels
and detailed stories. Others might start with a map that constrains the design of game mechanics.
Even within the pocess of designing a game, steps to create particular parts of the game might
differ. A tutorial level requires that the game mechanics are clear and finished, but other level
content might be dictated by a storyline rather than game optigd€Dormans 201263

These choices about which are to be considered fundamental design decisions made early on in
the project are not solely down to theersonal design style of the designer. Very often they relate
§} §Z v 3UE }(8Z PuU v AZ E 32U yE& "@&HtluakedABE "(uv _

discussed in Chapter 2, this can vary greatly between games. The fun of the game experience
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could be guated at ary abstraction level or levels. It could be in, for examitie,pleasure of
*Ju% o ~3A]S Z_ ]nie i oftihivneg jumps in a platformer, or targeting in a shooter, or
the simulated stroking of an animal, or it could be the fun dieming and managing resources
towards a longer term goal. The formkind of fun would be locatedt what Ben Cousins might
call the level of basic atoms of mometo-moment gameplayCousins 2004bwhile the later is

fun that would need to be modelledt a high level of abstraction.

The fact that the locatioor locationsof what the designer regards as the cdoa tand thereby

often the design starting poirdr starting pointstin a game concept can vary ctea a dilemma

that we see in game prototyping game prototype could feature a rough, but mostly functional

A E+]}v }( P u %o CU ( SuE]vP E}puPZ "%0 Z}o E&_  ES3U ps ](
§Z "o}}l v ( o_ }( $Z P u Uh&iddajustiCeFok Barly gamethe interest of

the player is held by the sensory experience; indeed, too much atteswhiawing bythe

u Zv]e*}(38Z Pu }go ]J*SE 5§ 8Z %o C (Hiore &SthefidptailcE}u SZ
| have heardCostikC v Pa | ~Nl, AorBg ps / Dp+3 ref@rerced by those wishing

to warn their fellow game designers that they should (et leastnot systematically)

underestimate theaesthetics as they can change the player experience at a surprisingly
fundamentallevel (Costikyan 2002}t is for this reason that prototypes ardten accompanied

with concept art in order to achieve a more complete representation of the design situation.

In this context, where game designers might see a set of dynamics or aesthetics as the key concept
and starting point for their game designjstno surprise that they might want to work backwards

from these dynamics to the system mechanics.

Ydesigners were partica EoC Jvs E <35 ]weasonihdfr@ eutcomes to nshanics
changes, e.g. what the smedk or largest value for a p@gular quantity (health, sword strength,
etc.) should be tot#l achieve a desired outcom@&elson and Mateas 2009)

We can take from this thabols that allow the designer to approlac¢heir design problem from
different angles and starting points, at their choice of abstraction level, etc. can help
accommodate the specific needs of a given project, or the personal design style of the designer.
This is enabled by affording the desigmaetlegree of freedom to move from activity to activity,
v *SE 3]}vo A o3} +3E 3]}vo Ao Alsz]v 8z *]PV *% U
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We often do notenjoythis freedomin current practiceparticularly within large scale productions.
After a preproduction stage during which prototyping occung are often unable tdreely make
thesedecisions about starting points for desigwavigatingreely through the abstraction
hierarchy from detai(low level design move$) broad brush stroke(high level design moves)
would be too costly. Design details are typically fleshed out after major design decisions are made,
and those details are not typically permitted lead to major design changess major changes
can flow through to and invalate other detailsFor example, in level design, mission and
environment design detail®llow big brushstroke design movegn level design this is often

oo "P&E C Pragiessionsdesigromesfirst twhich determines which subset of gameplay
isallowed to be used in a given levehen low-leveldetails. Thisone-way dependency

relationship between the larger shapes in gameplay and the details seems unavoidable.

As far as my experience wentplind it difficult to get mystarting point for anew game concept
within tools; trying to ideate new ideas Imyodellingideas in arabstractlanguagedid not prove
effective for me | hadmore success translating concrete gameplay into abstract systems in order
to trouble-shootproblemsand balancesystemdan gameplay that | had already begun to design
This is no doubt in part because | do not yet possess sufficient literacy to ingagmeplay from
abstract patterns and @ogniseAZ § Je * (oW E 0C A]3Z]v §Z § <SE 3]}v

7.4.1.1.0bservation 2Shifting focuswithin the representation

One of the drawbacks of representingaatow level of abstraction thatas alluded to abovan

relation to the goal of a share languages)thatit can demand a higher level of detail to represent
a given element of a desigitugation than would a higher level of abstraction. At high levels of
detail thereadability of thevisualisatiorcan break down, with larger patterns and shapes crowded

out by details <}ES }( » v[S ¢ SZ (}E& S (Rigoref|Zhows®n exampl€ ofS

this in aMachinationsdiagram | made for a mode Bouth Sea Trouhle

Of course, as | scussed in Chapter 5, this is the problem of formal modéds the sake of

computation, the modetypicallysubordinates readability for accuracy.
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Figuret: A Machinations diagram containing so much detail that readability becomes an issue

A tool likeMachinations | have argued, could be thought to offer two forms of representation of
the game dsign situationmodeland dynamics Viewed in this way, the way we migiecidethat

the representation depends on their relative importance to the designer, as a function of context
which may well shift according to current design tasks or design psegie other words, our

design convesation may primarily be with materials that are tbatput of a simulation, and it is

the simulation that we want talking back to us.

This scenario can easily be imagined at the end of a project, where design waonkalae

balancing and fineuning the data used by game mechanics rather than the mechanics

themselves. At the game balancing stage, reading and analysing the second form of representation
tthe dynamicstis the priority.For the balancing task, accuraayd detail in the model is

important. As a consequence, it is potentially baroquely detailed and unreadable. However, the

designer may have less need of the first representatioime model of the mechanicsand
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indeed may be treating modelling it as li&tmore than a specification exercise where the model is

already understood, and design moves are mostly minor tweaks to values in the model.

| usedMachinationsfor this purpose to generate balancing data tditraworm. My attention was
on thenumerical dta we input into the diagram and the peaks and valleys ofireamicsbeing

rendered(i.e. usingD Z]v S]¢har{ing feature)pn a chartsimilar to the one showat the

bottom of{Figureu

Figureu: Model of Ultraworm made inMachinationsfor the purpose of game balancing

Another way to deal with readability the representation is to make sure that the desigiser
afforded control over the level of detail and abstraction themselves. @nke great benefits of

D Z]v S]gendric language that it proves venylexible in terms of representing the design
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situation at different abstraction level3his flexibility helps solve the problem of readability as

well, as a game can be modelledaahigh level, then a number of diagrams can be produced that
each detail subsystems of that design. Or within a single diagram, the designer can model the

o EP E Pu *Ce3u 8 Z]PZ o AoU 3Z v Z}}e 3} A"l}}ludpdd }v }v
low level detail to it.In addition, gerating at different abstraction levels is usetoldesign

thinking in and of itself. laffords the designer the ability texplore a design problem by working

through the same problem at different levelsagsign detd, going deeper or higher to find the

right level or levedat which they have the best view on the probléRigurevishows how this can

be done inMachinations it shows amodels of the same system modellecrl-‘rrgureu but at a

higher level of abstractian

Figurev: A Machinationsmodel of Ultraworm at a higher abstraction level than jRigureu

7.4.1.2.0bservation 3Working on several layers concuméy thanks to PCG

These are abstraction levels wittime narrowscope of game system mechanics, however. The
problem describeckarlier in this sectiont the seemingly inevitable inflexibility in current practice

where interdependencies prevent us fromwvigating abstraction levels freelyremain.With
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Ludoscopand Z (& SfdoV, [rowever, | savinow mixedinitiative designcan offera powerful

way to breakhis one-directional dependency relationship between abstraction lay&hss is

thanks toprocedural content generatiorfPCG). PCé&hcourages the designer to design content in

the form of rules or patterns, rather than as specific instances. By decoupling much of the work on
low-leveldetailsfrom the useof those details inthe game, majochangedo the progressiont as

well as changes to the details themselviesanbe made without as much of the detailed work
beinglost. In addition, having théigh-levelchanges automatically flow through into the detailing

in the levels allows the designer taiigkly see what the effects of any major changal be.

Refraction tool twith its high level progressiamesign toolntegrated with its level editort

serves as an example of how this can wax§Figurew|shows Refractim[*+ $§}}o o0o0}A. ]3]vP

multiple levels of abstractiort from the very high level of progression design to the low level of
level editing. The abstractions exist concurrently, affording the designer freedom to make design
moves throughout the design spa at these different abstraction leveM/hen the designer

makes a change in one component the tool automatically updates the other components

Figurew: Refraction[ + S s}ammponents enable design moves at a range absi@ctevels

| took advantage ahis approachfor two projects:The Casimir EffeeindLoot the RoomUsing

my toolbasedonZz (E 3]|J[E}PE ¢]}Vv %0 VV]VP }v %S ~- Z %S E iie
level structure and progression rules, | generated levé E 1% _ * &]% S }vsS Jv]vP Epu
the content generation for my levels usihgdoscopeThisenabled me freedom to work in many

areas of the design space concurrently, refiniegailsand even some core mechaniegile also

working }v S Zbroaderview_ }( P u %o (E} P @eveb $ructuvesWhile afinal manual

pass on each level was requirehis felt like a small price to pay, as eveoomplete redesign at
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the endwould seem trivial compared tihe laborious maintenance task &kepingthe level

content in sync with each change.

Figurex|shows the different tool processes | used fmot the Roomand how they fed back into

each other. | was more or less able to work on all of these areas, or levels ofcibstra

concurrently.

Figurex: Loot the Room design workflow

It is interesting to note that Dormans, creator of bd¢tachinationsand Ludoscopgin his personal

practice prefers to work from layer to layer of abstraction asagebased process:

| have chosen to focus on a particular order of design steps and transformations that in my
experience is a sensible way of designing games. In this case, | propose that mechanics are
designed before levels and when creating levelssions are created before spaces.
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Yetit ishis toolLudoscopé¢hat afforded me the freedom to take a rather more anarchic route

through thehierarchy of the design space

In addition to its content generation featureudoscopés interesting in how iallows the designer
flexibility in both the form and the level of abstraction via calculating model transformations. This
approach allows a designer to work at the level of the concrete, while having the power to analyse

their work and also manipulate it @ more abstract level, and vice versa.

7.4.1.3.Highlevel sketching thanks to modularity

PCG is not the only way to be able to achieve rapid feedbackther words, achieve a sketching

like processt for highlevel design moves.

To allow designers teomewhd break out of this onalirectional approach of level design

described aboveBethesdaGame Studiofhe makers of théelder Scrollseries of operworld

RPGs) have devised a modular system for level hygildi allows designers to work at a high level,
using modular pre ¢]PvVv Zuvle }Y( o Ao E § C Arew &leali$ not @nsly S « X
conceivedas anindividualelement tit can be designedndadded to the game globally in the

form of a building block within a library.

This is similar to i modular approach used in architecturethe form of tools known adomain
oriented design environment§ hese offebuilt-in solutionsthat arecommonly used and

meaningful for a given design domdMelson and Mateas 2009 elsonsuggests that this

approach could be useful in game design tools, enabling the designer to sketch at a high level of

abstraction:

Ythe direction proposedy domainroriented design envonments and esgcially metadesign [10]
mapped well to some of the design issues we encountered. Glaign vocabulary is a mixture

of existing terms inherited from previous games (e.g.-&8s&gn vocabulary) and novel ideas.

Thus designers may want the ability to dedijgherlevel abstractions than the state and state
evolution rules at which our tool (and actual game implementations) currently works, and to
import existing representations where they exist. For example, our second case study would have
found it usefulto have his thinking prompted by a toolbox of-tiffe-shelf RTS design vocabulary
(Nelson and Mateas 2009)

Applying thenotion of domainspecificity at the level ajame genres add also address the

problem mentioned earlier related to the downside of &y a shared language for games. This is,
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to recapitulate, that in arattempt to create a universaHlyseful shared language for ganvee risk
reducing and complicatingame elemats so far away from their concrete form thite
representationof the design situatioms no longer usefulA vocabulary that contains domain
specific (in this case, genspecific) building blocks could reintroduce elegance to such a shared
language, [ding away the clutter of labotntensive repetitive details to facilitate sketdike

design thinking at a high level of abstraction.

7.4.1.4.0bservation 4Nesting to facilitate work at a high level

An alternate approach to this problem is nesting. Nesting edsohelp the designer navigatiee
abstraction hierarchy and address the visualisation issues ofdatdl representations is nesting.
ArticyDraft[data (0}A A] A 00}Ae PE %Z Z] & & Z] U }E ~v «§ _ PE ¢
can themselves contaisubgraphs, the nodes of which can in turn contain gwhphs, and so on.
E ¢S]JvP ]e pe (po He ]S "o &E- 8Z ol (JE AYEIIVP & 1(( E v
the downside, however: 1it createshard, unambiguous hierarchies, as opposel "} (5 _U

U JPulpe E 0 3]}veZ]%e + E] }JA V i« AZ]o Z] JvP }vs v3 "~ o
the ease of retrieval and visual parsing; 3) the resulting hierarchy is not visualised as a whole in
this format. This last negative is somewhatigated, however, by the alternative visualisation

Articy.Draft provides in the form of a directory view window adjacent to the main window.

Figurey|showsexcerpts from two screenshots from &umticy:Draftproject. The first Bows a graph

node; the second show the nested contents of the same graph node after the user has opened it.
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Figurey: Nesting inArticy:Draft
7.5. A more comprehensive representation?

JA 1 Z A ]e pee 37 Ju%UEE w_ 3¢ *"PZ  ]1((] poSC }( E %o E e+ V&
level, aesthetic elements in a tool that endeavours to afford the designer the benefits of
abstraction. This is an important problem, given that, as also previously discussed, such elements
donotmereoC }veS]Sus *U% E(] ] o o C E }( *]Pv us v (pv

(user interaction and movement in virtual space in riéale action games being good examples).

In Chapter 4, | explained how a tool that represents game dynamicg&esdghat the

representation of the model be formal and, depending on the fidelity required from the
representation of the dynamics, more or less comprehensive. But if all relevant elements cannot
be represented in the model then both representatioriee. the model and the dynamics are

necessarily incomplete. Again, we return to the notion of a game design tool as a filter.
This is not necessarily a problem, however.

N'Z o0 }uu vSe §Z § e]PVv (Ee " 0 }u vV §} (}J&u ooC }iopal v§ §Z
EHO ¢« ~SZ pv EOC]JVP (}EU 0 *SEY SUE }( SZ (Bchell20o8We } u %o 0
might concludehat they do not seek to representacomg@e u} o }( SZ J& P u [¢ «SCEU

N¢

W<

an abstract form because they lack adequate means with which to do so (hence the need fo
formal abstract design tools). Equally, however,jjuo ]$§ §Z S uvC o uvsSe }( SZ ]C

structure do not need to bexpressed beyond natural language for a designework on them.
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dZz E €& }(SVv *% Se* }(SZ uvsSo]JuP }(sz *]Pv ¢]Su S]}v Jv
are not usefully externaliset a formanymore formal than a textbased description. | hav

(Juv 8Z % u} oo0]JvP *}u o u v3e }( PJAV P U [+ <]Pv *]3p 3]}V
is not the same for all games; as we have seen, the location within the design space of important

or challenging parts of a design can vary between gammesjtaan be hard to determine in

advance.

This phenomenon of incomplete representation is not unique to game deBmgnmore of the

design situation represented, the more a designer might have to sacrifice the focus and control

that a narrower view mighafford them.It could also add to the labour required from the designer

to use the tool, to the detriment of design thinking (discussed in Chapt&o3)e even want to

see all of the elements of the design sitioat all of the timeAs discussed in Chigp 3, a designer

feels a desire to control the complexity of a design situation in ora@chieve focus. They do

this, according to Schén and Lawson,’byy vS](C]JvP_ g ¢ § }( Ju%e}ES vS 0 u VvS§
§Z v "(E uspwéturing the design siation accordinglyln this sense, the reduced, filtered
representation a tool caenablecould be a positive thing, as long as the desidrasome

control over that framing.

Finally, the goabf trying toachieve a comprehensive representation of thesign situation may

be impossibleln part, this could be because of the limits of externalisation and representation.

Schon believes that many of the relevant variables of a design situation cannot be represented in a
model(Winograd 1996)Schell comment§ Z § }u% o0 § Vv}$ S]}v }( P u ¢ "u]PZS v}:
%0 } ] (8chell2008 175). Perhapstherefore,some elements afhe game design situation will
haveto® u ]Jv ]Jv §Z mihBar, € pest, in naturalanguage based documentation until

they are built intoa playable version of the design (i.e. a prototype or the game itself)

7.6. Design thinking adaption for tootepresentation

If we accept the idea that game design tocEnnot be objective, neutral partners within a design
relationship t that they introduce a newdimension ofsubjectvity into game design thinking, as
well as a newayer of doices for the desiger to make tthe question then becomes one of what

this means for the game designer.
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To recapitulate: | have argued thahile prototyping affords direct represeation of the design
situation, a design tool acts as a kinditier through which the desigsituation is filteredl have
explained how the filter design of a tool is, essentially, a function othugces the tool designer
makes t choices about how the game design situation is representeterms of the érm of
abstraction(e.g. resources1 Machinationg, which kindof details are importan{i.e. identification

and framing)andthe level(s) of abstractian

Granted,manyof these effects are not new to game designexmventional methods of
representing have this problem to some exteftte vertical slicestyle prototype is biased too, in
that it filters outthe fun that mayexisting at ahigh level~”~ ] P %o ] o ab@ractton. Such a
prototype of a freeto-play gamet e.g.Cow Clickefor examplewhere a typical gamdpy session
involves clicking an image ofcawand the interest is rather in the long term progression and
social aspects of the gamiewould have this problemConversely A E ] § Bigh cdncept design
pitchestend to privilege game designs with excitisgunding higHevel conceptst a nove
scenario oran innovative or unusual game mechartiover game designs that have their USPs

(Unique Selling Points) in small refinements to an established game genre.

The addition of tools into the design process, however, incresesomplexity of this

phenomenon by offering moreoptions, more choices to mak&ools impose a not insignificant
additional layer of design thinking to the game design activity. Thedypesign thinking required
contains some degree(© ® Z, v [« ctiBn o action: thinking thahot only in making some of

these choices, but also recognising the particularities of the filter being tisedentially, a biased

one tthrough which they are representing and viewing thesig@ situationFinally, as mentined

above in terms of representing in an abstract form, the quality of some of the choices made are
coloured by the level of game systems literacy of the designer. While tools give us something, they

also take.

Tool bias is, of course, not unique to gadesigntoolsdZ u} o[ (]os &Edonkerrigg S
importance to some elements while excluding otheiligevitably has an influence on the design
thinking of the designer using the model. Some solutions are easier to generate giitentool

than others, as the design of a tool can privilege certain approaches and outcomes. Hence the

common%.Z v}iu viv }( ~Z}ue *SCo _  JVP Ju% ES }vsS} SZ % E} M
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tool. This problems often seen in creative production tools, from ghégpdesign to music

software

This additioml design thinking, the reflection on action required of a designer using,tsot®t
unusual in othecreative domains eitheMModern composers and sound designers typically have
not a single tool but a suite of &ware tools that they can call upon depending on the task, and
their desired result. This is despite the fact that most modern audio software is feature rich,
offering the designer the possibility of performing, at least in theory, all composition oldsoun
design tasks. This benefits amateurs, who will often stick to using one tool. Expert practitioners,
however, typically have a range of tools in their toolset, in order to have a richer palette of
creative possibilities. They use their knowledge of thesibility space of each tool in their

toolset, with allits limitations and biases, to select a tool that theglfsuits given design context.

How much should this additional burden of design thinking matter fangmme desigaWhile

the problem ofthe filter isnot unique to our domainwe mightsay that it is particularly relevant
to game design tools. First, theretiee comparativelylarge scope of the design space in game
design in part due to the large range of platforms through which gamesvadiated, from a
playground to a deck of cards, a phone dridual Realityheadset; from singlplayer to massively
multiplayer. Segv U P u *]PvU SC%] o00CE - -Vifuakpraolems, is a
domain in which any representation of a gaahesign situation, no matter how complete, is

alreadya mediated and indirect representation of the game as a played experience.

If, asSchonsaysunpredictability is a central attribute of desiggame design is surely one of the

design domains that cad claim to be the best exemplar of that attribute. Our difficulty in

Ne JVP_ ~]1X X Al3Zhovége *PvHVP Ju% S v}3 }voC }v }JuE ]o]3C §
make design movies (reflect in action). | found that it even flows into deeming dout

design tasks and tools (reflecting on acdiolt was often the case that | had to begin representing

and solving the problem (analysis through synthesis) with a tool before | realised which form it

would be most usefully dealt with in. This may besurprising, given that software developers,

AZ} o0} Z A SE}p o0 "o JvP- PW3SZ*A] | }( % E} o ue ~v (}E §Z]-
often use iterative, analysithrough-synthesis methods) are prone to realising they have chosen

the wrong tool or lbrary for the job only once they have started it.
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Why is this important? Because not understanding this can feel like fdilkeiteer onthe
] Pv p&rf,cor on the part of the toold} «}u AS vSU Jv uC « U §Z S}}o[e o]u
my personalimitationswere no doubt to blame. And yet failure to represent a design problem
within a tool, and failure to know whether the tool can usefully represent the problem anyway,
are to some degree an unavoidable part of design. The fact that these repkglieg@s and the
evidence of struggle is laid bare, in graphical form for the designer td sestead of lying

dormant within design documentation, hiding behind tettan be dispiriting.

It could be helpful, therefore, tbken the use of these tool® being fittedfor glasses by an
optometrist. While the optometrist can roughly estimate your prescription based on an eye test,
the final test is a process of trial and error, in whilsh optometrist asks you to look through a
series of lenses to finché one through which you can see most cleaflyis trial and error process
does not mean that the optometrist is bad at their jdlit just meanghat some parts of the

process are irresolvable problems that necessitate trial and error.

7.6.1. Observation 5Doaimentation, sketches and prototypeto fill gapsin the representation

One of the benefits of creating an external representation of the design situattbatig can
providethe designer witha structure within which to adény newideas for additionsad changes

to the designlt can be a place for organising and ordering stray ideas.

However, @ mentioned abovemany of the relevant variables of a design situation cannot be
represented in a modgWinograd 1996)Specifically, theravill beideas thatcannot be usefully

E % E  v3 pe]vP 3Z &}}o[* P]JA v u} oX , AJvP %0 §} <3} E ]
within the representation is valuablgiewett 2005) | found that being able to add annotations to
Machinationsdiagrams for this purpose wasseful Some degre®f naturatHlanguagebased game

design documentatioexternal to the tool seems unavoidablas well For this | usetext-based

notes that | stored within a database. This was not always an ideal sofatiomy purposes, as it

is a less than optimal means of organising volatile design ideas, for reasons already discussed

Later, | switched to using mind maps to store the same kinds of information but in a more visually
scannable formatl also found some success in usirtjcy:Draftto store some of the more high

level ideas (this is discussed in the following chapter).
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Look and feel is something | also found myaetlimesneeding to represent in a corntional
way. In one instance | needed to imagthe momentto-moment interactivity of one mechanic |
wasmodellingin Machinations | hadpreviously the experience ohodellingmechanics that
seemed very good when | considered thenMachinationsbut turned out to be rather boring

v E % 3]3]A 8} %0 C & 3Z o A o }( ]vehwvidnmehAdidusAr]SZ]v $3Z P
interface. As discussed above, with my focustmgystem modelling | found that | had a
tendency to overlook other elements, feeling a bias towards the interest in the system dynamics |

was modellingThis made me feels ifl was getting lost in the abstraction.

Filling this designer imagination gafthvprototyping would be expensgy significantly slowing
down the game sketching activity. A method | fouhdt worked to address these limitations was
to engage in a parallel processrapid penrand-papersketching of mockips/wireframes
complementinghe Machinationsdiagrams with my owidiagrams showing gameplayteradion.
These helped me imagine how rfWlachinationsmodel might translate intanomentto-moment
gameplay, by allowing me to think through teequence and choiced actions theplayer would

makeas well as the movements of game elementthin the visual game environmer{Figurez

andFigureagshow an example of this. The former is an interacMachinationsdiagram @ a

game mode; the latter is a rapid sketch of how that game mode might play out on screen.

So, just as prototypes are often complemented with other materials such as concept art and
documentation, we might need to take the same complementary approachease of design

tools. First, to capture parts and details that cannot be usefully modelled. Second, to compensate
for the abstraction of the design situation that tools necessitate. While abstraction is useful and
necessary, it could have the effect athalancing our view away from lognd-feel dimensions of

the design situationt dimensions that are not merely aesthetic but are to some degree

interconnected with other elements in the design space.
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Figurez: AMachinations diagram of agamemode for South Sea Trouble

Figureaa: Rapid sketch of the same game mode on screen showing a sequence of game actions
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8. OBSERVATION & ANALYBART ZZHEACTOF REPRESHNG

This chapter looks at the aof representing a design situation @making design moves with
game design toold then go on to discudbe costs and conditions of representing aihe
«]Pv [+ P v C 3} u | FinpRwthis cAaptar addressebe act of using the

representation, to identify problems and possibilities.

In this chaptel offer three observations: how virtual space helped me organise ideas, the
usefulness of an annotation layer, and how | found myself deploying content that was

procedurally generated.

8.1. Toollabour

One of the practical considerations for using a tool is whether the benefits outweigh the costs in
terms of investment required from the designer by the tool. This investment can be in the form of
time (the “extensity of labour? expended as a poatical economist might call)itor mental effort

~8Z ]Jv8 ve]3C }( 8§Z o résodrces applibdvdrildcated togiven design problem
*}JOA]JVP u 8Z} ¢+ ¢ }u% E (Bdn Shhejderm4E et al. 2006)n this study, | am
comparing the costs and benefits ading tools for game design versus current, unsupported

game design practice.

This section looks at the costs of these tools: the investment in terms oftipéslabour
invested in the tool. Specifically, | look at the investment in terms of quatitgnsity)of labour
(i.e. cognitive resources, skill) and the quangxtensity) of labourThis labour comes in the form

of the investment required to learn the tool, as well as the ongoing investment in using it.

It is important to note, however, that demding on the aim of a design tool, its goady not be to
increase the ease and efficiency of design tasks,ratiéad to afford the designer moieative

possibilities. ThisSSE] us J]e IviAv « ~Z]PZ Jo]JvP_ v ]« |]ptates (pE:

22Theamountof labor of unvaryingintensity that a worker expendsin the productionprocessovera giventime.
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8.1.1. Accessibility threshold

A tool requiresa certain degree of ugront investmentfrom the user in the fornof time and

((JES 8} <«p]E 8Z <l]Jooe v e EC 8} pue 13 (( 8]A oCX /v §Z
NSZE <Z}o _ }(ty tatow theghold requiring relatively less time and effort to learn (and
remember what has been learnt) than a high threshigi@wett et al. 2005)Depending on the

tool, this investment can vary, with a low investmenirggmore desirable.

As | have discussed in Chapiean understandableeluctance toinvest time into learningtool

that confers unproven benefitsas beerhypothesisedas a barrieto game design tool adoption
(Dormans 2009 ompounding this, as | argued@mapter3, is thattaking a first step to switch

from craftbased methods to a supported method (i.e. incorporati@gign tools into practice)
represents a significant adjustment in and of itself, regardless of how accessible the game design
tool or model may beAnd finally the lack of a shared language for game design or accepted and
taught conceptual modelgbligesresearchers who create computational forms of design support
(i.e. software}o not onlydevelop a tool but alsto develop a newnodel or language that their
system can be based on. This problem facing a tool design researcher extends to the learning
demands on the users of such softwarased design support tools: they must learn and adjust to

both a new system and a new language.

In this study, | have experiencedlth <] P \paf& p# adjustment first hand. My perception is

that it has taken me a sigficant period of time to let go of old, ingrained practices (the instinct to
launch into prototyping and documentation, for instance), to learn to externalise my ideas in more
abstract ways, andrfally, to feel confidence inew, unfamiliarprocesses. édded to thiswas the

more pragmatic task of learning the tools themselves. As anticipatgdearning experience was
impacted by the production state of the tools, which ranged frexperimentalwork still under
development €.g.Ludoscopgto fully-fledged, welkdocumentedproducts €.g.Articy:Draft

Machinationg.

Unsurprisinglyit was thetools that were more ambitious in offering a larger possibility space
the form of a rich set of concepts, complexity and functionatitirat required more inestment to
fully exploit.Dormans concedes th&flachinationsis a big learfDormans 2012Based on my

experience withMachinations this islessdue tothe demands of learning the feate set of the
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tool and more because of the game system knowledge required in combination with the need to
0 8} uv E*3 vV V [E%E e+ 5Z]c IVIAo P A] }EuU ve[ PE %oz

are discussed further on.

In general | did not feehowever, that any of the tools were needlessly complex to learn or had

too high a threshold, in relation to what they offered. Indeed, some of the skills and concepts one
needs to learn feel valuable to know as a game designer in general. That said, roiageps are
coloured by a background in formal music composition, where the threshold for learning tools and

languages is relatively high.

In addition to the time and effort required to learn how to use the tool, there is the ongoing

investment requiredo use the tool.

8.1.2. Quality of labour

One dimension of the investment that a tool requires from a designer is effort. The amount of
cognitive resources demanded by a tool is considered important; when these resources are

expended on using the tool, less remdor use towards the design activity itself:

When people are stressed or concentrating too much effort on how to use the tools themselves,
then they will have less cognitive resources left over for use on finding creative solutions to their
tasks.(Resnick, Myers, and Nakakoji 2005)

dZ u}lpvs }( }PV]S]A @E <}uE -+ E u]E v . E] e N IPV]E

in the field ofcognitive psychologycognitive load refers to the degree of mental effort being used

in theworking memory Experencingheavy cognitive load is undesirable for a user, as it is thought

to interfere with the cognitive task at hand and make a user more prone to édweller, van
Merrienboer, and Paas 1998)
8.1.2.1.The gap between the abstract and the concrete

Aside from superficial usability issues, a key demand on the user from a game design tool is the
effort and skill required tdridge the gap from the form that the representation of the design

situation takes (an abstract graphical language, for example) and the resulting gameplay.
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As discussed in the previous chapter, a shared language requires the abstraction of concrete
conceots in order that they be universalisethis requires something of the designeack design

move involves an act of imaginatiohhat is, thedesigner must translate a concrete rule or

u Z v] Jvs8} v %% E}% E] § *SE $§ }ungBadE fa tkE sageedivP SZ S}}c
Machinations a resource flowbased framework). Then, the designer needs to successfully use

their imagination to translate the dynamics that result back into concrete gameplay

In a medium known for its wide diversity of forms, tba shared language for game design
require alevel of universalisation and abstractitimat rendersthe relationship between concrete
problems and their abstract modeiso remote and strained@onceivably, the danger is thidis
constanttranslaion in §Z ] Pv Efrenuthe concrete to the abstract and back again is

cognitively oveitaxing.

In a discussion of the goal to create formal models for game design, Salen and Zimmerman allude

to this tension between abstract and concretenking:

A mapr challenge in creating a game design model is to conceptualize gamesabsteactlevel,
while also providing more specifiabricsfor solvingconcretegame design problem#atie Salen
and Zimmerman 20054)

| noticed that the mental effort required of me does indeed vary based on how much | nédd to
the gap between the abstract and the concrete using my imaginatifound it o be variable,

even within the same tool. IMachinations for examplethe further themechanics othe game
idea | am modellingrefrom resemblinghe resource flow metaphoMachinationsuses the more
effort (as well as skill) is required of me to tedate the concept back and forth in my head
between the abstract and the concret&or example, a god game involving resource harvesting
and trade would correspond strongly, while a twitbhsed action game would correspond much

less.

| also noticed thigariable gap when | built playable prototypes of what | designed, to playtest the
results of my designs. The interactsienulationthat Machinationsoffers ti.e. the way it allows
Clu 3}JU Jv e ve U "% 0 C_ 3Z tuprewmr@}siresedbt ifs jpta§able prototype

form as a function of how strong the game concept corresponded with the resource flow
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metaphor. The less correspondence therespthe lesst or at least different insight | managed

to derive about what the playable experiencktbe game might be

8.1.2.2.The requirement oflesign literacy

dz * | P ite@&dywith a toolis not simplythe ability tofluently readthe language of tool

like Machinationstself. It is not even being able to mentally translaggement by element, hova
modeltranslates into concrete gameplalylore fundamentally, it i case of being literate in the

patterns that can be formed, and how those abstractions translate into the gameprayskal

composer, for exampleloes not calculate in their mind thresults of every interval between

Jv ]Al po8}veVv E8Z Ce SZul]vsSZ]Eulvis C Jv PE}u%ss 5Z § |
form components of larger patterns. Literacy is about seeing patternseitettger shapes that

units form,and then assaiating certain patternsvith gameplay outcomes they translate to.

Thisis catered for by Dormans, who has made resources available in theofaimok (Game
Mechanics: Advanced Game Degi@dams and Dormans 20)2and a wiki#®. The material not
only guides the reader on how to us&achinations but teaches them some of the game system

literacy required to use it.

8.1.2.3.The challengef the second order problem

Arethere hard limits to this literacyPlow readable can a game design model be in view of the fact
that game design, unlike comparable design domase second order problemin which
designers are designing systems, rather than the results of those systems? In a way though, a kind

of system thinking arguably operates in the minds of other designers too.

Again, | use the highly formalised domain of music to illustrate Witgle music is typically

composed directly, thereby not requiring composers to imagine music as dynamics resulting from
a set of rules they are designing, understanding music as a system (the tonal system of Western
music, for example) allows them to recognigea very abstract way i.e. not even imagining the
resulting music itself, the aesthetic results of a system choice. To gy dasiexample of this:

a composer knowdor instance, that a melody comprised of tones that conform to a minor scale

23 Seehttp://www.jorisdormans.nl/machinations/wiki/index.php
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(which is essentially a rulset) has a certain aesthetic character, without havingmaginethe

melody itself It is this kind of knowledge that can be applied to the design of music as an
interactive experienceti.e. a second order problem, like a gamealdad, it is this system
understanding of music that enables composers to create algorithmic music (a famous historical
exam% 0 }( AZ] Z ]+ D}I @®&3f)e Thik kin® of musical systems literacy is typically
acquired after many years of study, hovez. If game designers were trained to a similar level of
literacy in game systems, eélguestionwould bewhether the seconebrder nature of game design
presents a hard barrier behind which some aspects are simply unknowable, or whether, like
Western clagsal music, it is a very high bar but one that is surmountable with a combination of

extensive training and support systems.

8.1.2.4.A path to systems literacy through reading dynamics

Dormans tells us that in its initial iteratiohlachinations like the diagramnmg systems proposed
by LeBlanc and Koster, was a graphical notation language. The fact we can now use it to create a
simulation and visualise the dynamics produced by our model gives us a kind of path to literacy in

the notation system.

| have noted prey}peoC SZ § P u *]Pv ]Je v}S C S " }ve J}ue <]PVv_ ]
designers are not educated as part of a design traditReading mechanics, isolated from the
dynamics they produce, is not the way we tend to work. As 4rasied designersur

understanding of mechanics is very mediated; we associate certain mechanics with desired
dynamics less through deduction and abstract knowledge and more by way of experience, rules of
thumb and analysis of existing games. What dynamics will be prodagceew, original mechanics

is something we find out using trial and error in the form of prototypiHgjs is a very long process

by which to learn the connectits between game mechanics and the played experience.

Machinations in visualising these dynaeos for us, brings the secormtder problem of game
design into firstorder scope. In so doingdreates a bridge to literacy: it inserts a visualisation of

dynamics between mechanics and the played experience. It providedge in the sense that,

24 Seehttp://www.amaranthpublishing.com/MozartDiceGame.htm
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while we mayinitially struggletoreadu Z v] « v & }Pv]e ~A(uv_ % 33 GEveU A
to read andrecognise patterns in dynamics. While we may not be yet comfortable with reading

the language of mechanics and imagining how they translate into a gaperience, we are now
learning how to interpret abstract dynamics into game experiefii¢e.know dynamics can be

read and used by game designéiar example, in charts similar to the onekinror! Reference

ource not found), as datadrivendesign approacheare training us toeadrepresentationggame

dynamics data gathered from analytics and user testing.

dZ & (}E U % EZ % SZ u}es "E 0 _ *% S }(DSZ]ulS]evelE 3z
charting feature. As pauf the simulationMachinationsalso allove SZ pe €& S} "S %_ SZ P

state at any point in the model to be plotted in real time on a chart. Designers will be familiar with

this in the form of analytics and gameplay traces. It allows 8 SE& | " @Xgyrebblgives

an example of this: a diagram with a chart at the bottom, showing the results of multiple runs of
the simulation.This charting feature is useful if the designer has a desired result in mind, based on
game statevariables that the player might themselves use to gauge the state of play. For example,
these could be resources like money or hit points, variance in which can indicate how dynamic
(and thereby exciting) is the competition between the player and theesysir competing

player(s); the point at which a long term strategy overtakes a short term one; how long resources

will last before they run out; comparing the results of strategies to detect a dominant strategy.
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Figurebb: Machinationsdiagram showing the system model above and the dynamics of the simulation in

a chart below

As for the readability of system models, the use of the machinations itsledf experience of
comparing the playable prototype (or existing game) wishsiystem model can create the

literacy required to make the tool useful. Composers, for example, read orchestral scores while
listening to recordings, to see what orchestration technigues and instrumental combinations (akin

to mechanics) produce certagound colours (dynamics and aesthetics).

8.1.2.5.Comparison as an analysis tool helps compensate for lack of literacy

| mentioned above how ampath to literacy is the analysis of existing gam##ile | often

struggled to analyse miylachinationsdesigns in isokon, | gained insight from modellirexisting,

152



similar gamesnd compaing them with models of my own desigmhis kind of comparison is
something | am familiar with from conventional game design prachice# only is describing our
designs with reference existing games a device commonly used in the absence of a standard
game design vocabula(ijork and Holopainen 200%)laytesting and analysing games to see how

they solved a design problem similar to the one we are workimgs a common design activity.

For example, in a mode | was designingSouth Sea Troublevas having trouble finding a way to
incentivise the player tonake sure all passengers were collected leaving none on sdre@s.
curious to sednow Diner Dasht a very successful timmanagement game did this. While | had a
general idea of hovbiner Daslworked based on having played it, modelling iMachinations
allowed me to identify two key mechanisms that nudged the player into doing what | needed my

hypothetical player of mgame mode to do.

8.1.3. Quantity of labour

Another dimension of the labour required from the designer is the quantity of labothe form
of time required: theamount of work required to produce results; the time it takes to make a
desgn move. Measures and metrics suggested for the evaluation of creativity support tools

typically include measuring time expended to devise design solufldewett et al. 2005)

Kv }(38Z 1 C J(( @ v  §A (g desigs dEwirR) using a tool) and prototyping

is that sketching is, ideally, much quicker. Being able to make design moves at a speed that keeps
pace with the speed of design thinking gives sketching a significant advantage for exploration of

the desgn spaceSpecifically, a tool can enhance the sketching experience by offering quick

E *poSe (E}u Z *SCU }voC % ES] ooC }u%o S «]Pv A}EI ~” o0
E -po0S <«(Redmdck, Myers, and Nakakoji 200%his allowance for a partial, rather than a

comprehensive, input of information has a meaningful impact on the design process.

In Chapter2 | noted how in recent years the production of laggomprehensive game design
documents has fallen out of favour. Their size (often hundreds of pages) made them not only time
consuming to write but also rendered information retrieval more tis@nsuming. One of the key

problems was maintaining the documie as the design of a game rapidly evolves, keeping a large,
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detailed document ugo-date can besotime-consuming and erreprone as to be counter

productive.

A tool that requires the user to input a large amount of information in order to get a result
Ju%o}e © WWo}v SZ «]Pv & Jv <Ju]lo E A QiedHeerduantify ofiime}( 3Z

and information the tool demands from the designehas an impact on not just representing the

(V514

design situation (inputting/ building a lot of informationjitialso the design activities related to
analysis (exploration of a large amount of information) and synthesis (making changes within a
large information space). In this way, tool labour translates into the speed of the design process
itself. Researchers hA 00 \is£da9ity®(Resnick, Myers, and Nakakoji 2005esign

support system with low viscosity, for example, allows the designer to make design moves
changes tdhe design situationt easily. Ideally, therefore, a tool aims to minimise the quantity of

tool labour requirements on the user.

As we saw in the discussion of design process models in the previous chapters, not only is frequent
iteration favoured in catemporary game design, it is a common feature of the design process in

all domains; most design processes contain feedback Idopkberly 2004)The designer is

constantly looping through the activities of analysis, synthesis and evaluation, each design
potentiallys EAJVP ~ o % E]JVP } E 3} Vv A E}uv--£dRIXPS €& ZwIv
(Winograd 1996y X dZ *]Pv E $Z €& (}&E vV (]S« (E}u JvP 0 S} "o
Ul}A ¢ «]JoC v <«p] loCU Jv }EMmMaENG}E] SR ]+ &HER eRdesign to be as
unobstructed as possible. Particularly in the earlier stages of design, the design situation is very

volatile.

In the previous chapter | discussed how the cost cbmprehensive representatioror of working

at a low abstractiondvel (requiring a high degree of detail to represent a design situation) can be
an increase in the design labour required by the tool, and thus its viscosity. | also talked about my
experience of how PCG enabled me to sketch ideas at a high level ofcabstreeffectively

lowering the viscosity of the design process.
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8.2. Fostering the conditions for creative work

Jesse Schell, in his bodke Art of Game Desiga008) highlights the importance of the

psychological dimension of game design. A game desighi@era way, collaborating with an
unconscious version of themselvésne that isunpredictable, and easily frightenethd must be
treated with respect and delicacyhisemotional and personal dimension of any creative work is

well known.It may be no grprise then that, particularlat a moment in historywvhen game design

as a creative practice anlyjust beginning taeceivethe cultural recognitiorit is due the idea of
addingcomputation and formalisation into the design process could be met antipathy. With

the game design community already feeling somewhat brutalised by the rise of data driven design,
we see signs oflesigners raiihg against the ideaf any kind of formalisation undermining the

new, elevatedstatus of game design as an astrh in which wetell ourselves that great works of

game desigmre the %o E} pu 3 }( » JA]vV Z]ve% | E 3]}V _

dzZ]e ] §Z § *]Pv & v E 3]A }u ]v upes & (po v}s s} A
to the tools that support creative taskis the doman of Creativity Support Tools, it is thought
§Z § N ES]Jvv e EC }v ]S]Ive_upeS E]*S (}E *p%%}ES (}E (
Hewetttalks about a tool providing at leasecessaryf not sufficientconditions for good creative
work, based orwhat we know from psychology research. At minimum, a tool should avoid

E S]JvP }v ]8]}ve (}CE s]Pv E 3Z 8 E IV}Av 8§} N J+EU%S }E &
(Hewett 2005) Ideally, a creativity supporttoolZ} p o "% o *uE o (Regnick S} pe _
Myers, and Nakakoji 2005)

The fact that tools for game design have not attracted interest bygdmaedesign community
excepton its margins might not be because the technology we have is not yet sophisticated or
powerful enough; it could be that it ot yet simplé® and gentle enough. Perhaps a more

important assessment of a design tool is not the amount and quality of support it offers so much

BN &E vl > vEi[e e C A P Jved «]Pv of (RifFLant®E201%)S A U %o 0
2Here we might recall how, as referenced in Chapter 6, Chris Hecker exhorted researchers to producedgdhnol
A 0}% E+ 5Z 3 A o o cJu%o « "ZAdckss PAL1) v E} I_
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as howwell it manages taninimise any harmfudide effects on the design process as a cost of that

support.

8.2.1. The confidenceonferred by constraints

While tools may have the potential to be brutal and demanding, orteé@gffects | experienced

was the benefit that tools give in creating a safe space for creative exploration.

In Chapte3 | gave an overview @ghe way design tools aid the designer in externalising their ideas
by SCE ve( EE]VP §Z *]Pv ¢]8u S]}v ]v 8Z & Z = ]Jvs} v AS EvV
* ] P vl_expflained howexternalisation, in and of itself, is thought to have benefitshe

designer: offloading the design situation frees up more space in the mind for desigmthinki

Writing game design documentation does tlil®cumentation is passive, however; once you have
unburdened yourselbf an idea on one page, the word processvill not actively remind you of

what you have previously said that may be relevant to what you are writing on the following page.

By contrast, mixedhitiative game design tookhat offer the ability to check design moves against
specified constraintgjo take an active role in reminding the designer of previous design moves,
helping the designer stay true to their design goRlsfractionfs SJP0%e E}PE ¢¢]}v %0 VV]VP
system of constraints dodhis, for exampleBy inputting progression rules one byeointo the

tool and assigning game corpts to levels, the designer is constraining the design space to a safe,
secure space in which they are free to make design moves without fear. In a sense, this safe space
hasa (pv $]}v «Ju]o & 3magiddifeld (Heizinga, 195010): the designer is inputting

design rules to define the boundaries within whithey, as a designer, feel free and confident to

play.Creativity, like play, tends to thrive within known constraints.

Even simple computational support and visualisatan have a significant effect on the pace of
design and the sense of confidence to make design movsindRefraction[¢ SfPou SZ} }(
constraint setting a very successful way to relieve the stress and cognitive burden of having to
remember and adher& my own, often extensive and interconnected sef design rules that |
would otherwise have had to halt work to reference from documentation and take time to

calculate their relevance to individual design moves.
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Added to this ighe fear and worry a dsigner has that they have forgotten something, now buried
in a document; or made a mistake somewhere. Whilermag/ feel nervous at the idea of letting

Ju%opud E+ VCAZ E v E JUE E 3]A18C }E P $3|vP(tdqustE A C }(
Lantzagain) (ref) we do generally trust them for predictabilitmemory and basic computation
Recalling the design tool metaphors discussed in Chapter 5, the effect of externalising and
representing materialt even design ruleg is like training up the nannor collaborator | know |
will come to need; when | am creating progression planning rules, for example, as if | were being

the nanny or collaborator of my future self.

8.2.2. Ambiguity and imperfection

On the flip side of the security and freedom that consttaican confer, ithe phenomenon of too
much constraint. In a design tqoablerance for ambiguity, inconsistency and incompleteness

within a representation of a design situation is considered important.

Externalising the design situation compels a degigoarticulate and concretise thoughts into a
representation of their design ideas. Thoughts that were unformed must take some kind of shape
in order to be represented, and they must bletted in somehow into an existing structure. A tool
treads a delicte line: while compelling the designer to formalise their thoughts it still needs to
accommodate thoughts that might need to remain Halfmed, or might contradict other design

elements.

This is becausgesign moves are exploratoryi.e. they are movesnadeby the designefor the

%o WE %0} e }( Nsthis erydncompleteness, hdtfrmednessand mess$Z " u |Pu]SC _
that Lawson and othersay is an essential creative thinking aid for the desightrat should be
supported by a design todlWe do not want to be brutalised or bullied by tools; conversely, we do
want to feel that they are robust enough to handle our imperfect, risky design moves. In other
words, we do not want to feel paralysed by the uncomfortable possibility that if we make the
NAE}VP_ A}AIPZS u | A u ]« Sbreaks Hdr design

In providing the benefits of formalisation to the design prodissstructure and constrainis in
tension withthisrequirement of tolerance for® u ] P p 8 t@e representationDoes therigidity

of the visual language that we have redudesim the vague fluidly of natural language tolerate
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this vital state}( u JPH]S3C 3Z § ] }E &} §Z 7ol § Z]VP_ %edd oM > A

showing how architects found they were unablepimduce the same range of creative results
with architectural CAD tools as compared to what they were able to do witkapekpaper; he
SSE] ps « 8Z]- 8} S}toe[ Jv8}o E v (}E& u ]JPu]SCX

Concretely, a tool can tolerate ambiguity by supporting the desigmenaintain paallel or

alternative solutiongResnick, Myers, and Nakakoji 2008¢fraction[ + S REhieves this by

tolerating dissonance between the design rules that designer sets for themselves and any
design moves they make that break any of these rulég toolinforms the designer of the
inconsistency but it does not constrain the designer from making the move and leaving the
inconsistency in placé kind of disonance can be maintained, where design rules can sit
alongside content that contradicts one or more rules. This contradiction can be resolved either in

favour of the rule (the content changes) or the content (the rule eventually changes).

8.2.2.1.0bservation6: Tolerating designmess using virtual space

An incomplée design is a state of fluk.is not only the ideathemselves that are hafiormed:
connections between the ideamndtheir place within the design situaticare not yet fixed.While

still inthis unresolvedstate, the designer must not onbe ableto externalise put store, organise

and retrievetheir ideas. The affordance of logical and easily accessible places to externalise and
store design ideas especially incomplete, ambiguous ideakat can be easily found later is
extremely usefulConventional documentation does not serve this purpose well. | found

Articy:Draftto be a useful alternative

Aside from plain documentation,@designerhas otheroptions fortaking note of and storing their
ideas, however. }VA v3]}v o <]Pv EJ[* v}3 }} ] v Ju%e E}A u vs }v
document.Adding computational support,ate-taking toolslike Evernoteusea tagging systa to

ease navigation and information retrievdlhe content is still more or lesbscured, howeverand
connectionsbetweenthese ideas (in note formgannot be visualised, nor cainey be presented
together, for example, the wag writer organises scenes or fragments of a storypa®s(on

recipe cards, conventionallyhat they can arange on a surface liketable or a whiteboard in

order to gain a holistic vieyrigurecqdshows a screenwriter engaged in tkiad ofactivity.
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Figurecc A screenwriter viewing his notes laid own atable (Kadoudi 2014)

Virtual spacet taking advantage of sual cognition, like @& u u}@E C %o- is a powerful way of
organising even intangible and abstract information for easier retri€&@ivene(Literature and

Latte 2007)a tool currently popularwith writers, usesanalogues of direct manipulation @feas in

space by the designeiHowever, vhile Scrivenefe }EI } & }(( E+ §Z pe E 3SA} Ju
space, the arrangement of cards is constrained to-geded sequential format where ideas can

only be reshuffled rather than placed and arrandezkly in spaceThis sequential form is natural

for linear media, but it is not suitable for games.

By contrastArticy:Draft[+*} % v_ P }P&E % ZC ($I(|0\§/Zi|f|:-ig6bredd> allowed me to
make loose connections and groupings witgh visibility. The virtual space afforded me the
]o]SC 8} %}}o ] ¢ o}vP]vP 8§} §Z e u S P)YECX &} E A u%o L

my adventure game quests. A 2D space, as opposed to a directory structure, allowed me to make
loose groupigs, SUb PE}pu% JvPe v "~Ju%o] _ }vv S]}ve v e} ] S]}ve (|
whether to make firm links between or categorisations of my idéasther way Wwas able to

make connections that were loose and incomplat@s pe]JvP 3Z ]E (0}A (E Pu v3[e V3]
referencing feature. Using this | was able to make loose associations between narrative ideas and

guestideas.
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Figuredd: Loosely associated quest ideas in progress

8.2.2.2.0bservation7: Including an annotation layer

Hewett sugges$s $Z § E S]A]3C cp%%}ES §}}oe Vv % E}A] ~58Z o 5(
VI& « UJVIE E &)} « 8]+(C A8Z v 8} %SUE (E Pu vie }( $Z}ul
Al13Z u]lvl]u o J*Eu%3]}v }( yHéwew}geoB) 3S]A]SC

Unsurprisingly therefore, | have found that beimgle to annotate a diagram with text is useful
Frst, it helpswith the readability of the representation. Annotation can also help with work in
progress, reminding the designer of what is still to be ddtieally as | have previously discussed,

there are oftenaspects of the design situatidhat canrot be usefully modelled in a tool.

| made extensive use sfichannotation (or text labeljeaturesin Machinationsand in

Articy:Draft In Ludoscope it was not possible to annotate models (as models can be transformed
into other forms, | can understandhy), but | felt as if | would have liked to, in order to help close
the abstractto-concrete imagination gaghile thinking through the structure of missian/hile it

is true that one thinks through these structures in a mostly abstract way at the sfdgelding

mission graphs, concrete ideas (e.g. for using the abstractions) are frequently mixed in with these
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thoughts. The concrete ideas can help faanchors for imagining how the structures one is
building might work.For this reason, theseoncretethoughtsare not usefully abstractednd

includedin the mode] they are best added to aannotation layer above it.

These annotations coul@sobe in the form of imagesmagesare sometimes particularly good for
expressing very vague,-gst unarticulded or haltformed, ideasIn most game studios you will
see images used for design purpodes the form of concept art, reference images or diagrams
pinned to walls or to whiteboards along with text. While | foukidicy:Draft f workbenchstyle
interface useful to do this with freftoating textboxes and diagram elements, | would have liked

to be able to pin images in the same way.

8.2.3. Freedom to moveand explore

When we consider a tool in terms of the functionality it provides, it is tempting to framme o
understanding of design activities as design tasks and how it helps us perform them. But this
understanding of design as a set of problsolving activities is rejected by some, particularly in
creativity research. Instead of performing specific tatihsy believe, the primary activity of a

E S3]AJSC *u%o%}ES §}}0 *Z}puo N E%O}E S]}v_U AZ & 8Z §}}

Joo 3]}v }( *% ](]ResnEkAMydrss and Nakakoji 2006ame designers interviewed
by Nelson and Mateas somewhat echoed this view: they were keen to know, particularly for the

Eo] E S P « }( 8Z «]PvU Z}A §}}o lpo Z ofeldnand /E %o} E

Mateas 2009)

In addition, it is important that designers are afforded some flexibility in the manner in which they
explore and make design movés.contrast to scientific problems, dgs problems have no

A} (E (paths to a solutionLawson tells us that design problems (unlike scientific problems) are
interpreted subjectively, and design inevitably involves subjective judgenteatgson 2006, 3rd
revise:124X > Ae}v pe « 8Z & Eu "Pu] JvP % E]v %0 «_ &} <« E] &z
about design and design practice that drive variations in these judgenfiieantgson 2006, 3rd

revise:159)A tool that supports many different types of design styles is considered advantageous

in a creativity support toolResnick, Myers, and Nakakoji 20058 Nelson and Mateas point out,

this applies to game desigdesign styles often strongly influenced bgame <]Pv E[* % E-°*}Vv

design practicedesign tools, they say, should cater for this subjectivity\ardtion in personal
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style(Nelson and Mateas 2009)herenumber of ways a tool catho this and | discuss these

below.

One waya tool can support personal design stydes wellasfacilitate the exploration of the design
spaceis tomaximise the number of possible paths that can be taken through the design space.
Z s E Z E* *uPP ¢S5 SZ S S}}0 "eUuW0%}ES U VEC % SZe_ SZE}uPZ

of ways the tool cabe used to explore a problem and make design moves.

Secondlythe tool can offerthe designer multiple ways to perform the same task or express the
same idea(Resnick, Myersand Nakakoji 20057 his variety of means couéldlso conceivably be
achieved by the designer having access to not one but a set of tools that each facilitate different
problem viewing and solving approachésl have discussed previousbny given tobwill, to

some extent, favour certaidesignapproaches over others.

Thirdly, & well as offering multiple ways to represent the design situation and perform design
moves, a tool can offer multiple ways visualise the representation, givingfdrent views on the
same materialMany of these featurewere discussed in Chapter 7. For exampies way of
gaining a different perspective is to view the data at different abstraction lexalsliscussed,
Refractions S}}o } (6 && a cOe]part of its pmase.Ludoscopewith its model

transformationbased framework does something similar.

Finally, flexibility can be offered Iaffording the designer control over th&raming of the design
situationX JvP 0o 8} A}}u Jv_ }v c}u % edhidih¢ cthers aidd Roeud Z]o
Articy:Draftachieveghis via its nesting feature, which allows the designer to nestdiagrams
within diagram nodesMachinationsdoes notyet have this featurewhich conceivably could be a
useful way of dealing with somd the more elaborate diagramming that users niad
themselves engaging {perhaps especially for certain tasks like game balancing, as discussed
previously). Misic and audidbased software that use a patchbased signaprocessing interface
(similar toMachinations] E «}u@E& (0} A, foreXkadplemAke great use afiesting to aid
readability and debuggin@.g.Pure DatgPuckette 1997)
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8.2.4. Diversity of solutions within wide walls

Another dimension to the freedom to explore and support personal design styles is the flex giving
§Z §}}o "A] UMABo&E 35Z 3}}o }(( E+e o0 EP U }% VvV %}**] ]0]3C =%
}( AE%O0}E S]}ve_e Jves }( o} I]JvP §Z *]Pv E JvS} % & ¢ S Vv 9

A large possibility space allea wide range of outcomes driven by personal styleshe context
of evaluating creativity support tools, Resnick, Myers and Nakakoji consider the diversity of
*lousS]}ve % E} M AZ v pe]vP 8Z 3&}}o -« Ifthe crga@®ns)are]dlesimiar W *

to one another, we feel that something hasmgpowrong _(Resnick, Myers, and Nakakoji 2005)

8.2.4.1.0bservation8: Domainspecificity and experimental design

The design folhe Casimir Effet@atures a somewhat adaptive narraéi. Game narrative, as |
indicated in the description of the design challengesTioe Casimir Effecis rarely adaptive.
Modelling the structure irArticy:Draft therefore, was effectively an exercise in seeing whether

Articy:Draftcould support the visalisation of a game narrative with an atypical structure.
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Figureee: Excerptfrom a dagram of the narrative structuref The Casimir Effeechade inMicrosoft Visio
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At first, | attempted to model the structure Microsoft Visia Visioaffords a high degree of
flexibility in terms of the kinds of the customisability of the appearance of nodes and node text,
graph edges and the ability to add visual cues such as borders around groups of nodes-and free

floating text and imges. produced a diagram with two views of the structure. This can be seen in

Figureee| On the left are four level (space) layouts showing target locations (apartments in a

building). If the player clears a certain path (markéth an orange arrow) between the target
locations a‘tonnection_is madebetween the apartments which affects the narrative events that

occur in the connected apartments.

| considered that thisliagramwas not clear enough. | showed it to my collaboraiod he found

it hard to understand how the structure worked based on the diagrawanted to resolve this by
better visualising the dependencies and their relationship to the different room sthatesddition,
by using the diagranfior designthinking, Iwanted to be able to work out the spatial connections

needed between the different levels.

| then attempted to model the structure iArticy:Draftbut quickly gave udn Articy:Draftl found

| had only two ways to view the relationships in my diagrawith graph edges or by opening up
individualnodes to view their propertied.needed to view dependencies in a cleaner way tten
tangled mess of graph edges | had created, and | wanted to be able to add large, highly visible

labels that would provide enid-level layer of visualisation to help me interpret my diagram.

My collaborator and I, when we next needed to communicate the actual content, found ourselves

using a very simple lagut in a spreadsheet prograffigureff). Ths perhaps did not show the

nature of the structure (which I had, by now, communicated to my collaborator verbally) but it
was enough of a visualisation of the structure to think through and iterate over the narrative

content.
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8.2.4.2.The downside of wide walls: not enough domaspecificity, too much labour

The limits and constraints that | have just described encountering point to a perennighdesi
problem: the inevitable compromise that has to be made somewhere in between design support

and design freedom.

InChapte/ E J* *}u %}3 v3] o ]+ A VS P e+ e} 18 A]J5Z Z] AlvP
languag _ta game design support generic enough for general game design use. As compared

with a narrower, more genrspecific tool or language, representing the game design situation is

more complex and labour intensive, as such a language would be composiesnaits that

would need to be at a more primitive, l@wvabstraction level than domaiapecific elements. |

suggested that, given how widely variable games can be, the lowest common denominator may be
too low to be usefult at least notusefulfor all ganes. Further, | described how my experience

with these tools has led me to think that no one game design tool will be comprehensive enough

or indeed should be comprehensive enougto be all things to all game design problems.

On the other hand, generi€}}oes }(( € o0 EP %o}*e] ]0]SC * %o ~1% X ~NA] 4
specific tools sacrifice this, to a greater or lesser extent. In the previous chapter | raised the fact

that «]Pv 8§}}o ]Jv A]§ oC Ee SZ Z & § E]<sdine Hegleesst€Brsvs ~ ]
the designer towards (and even locks them into) particular kinds of solutions. It is probably safe to

say that the more domakspecific the tool, the more this effect is intensified.

My difficulty in attempting an experimental narratiformat inArticy:Draftillustrates this. It is

very much a domakuspecific diagramming environment; that is, it privileges the support of

modelling structures typically seen in games (RPGs, adventure games, etc.). In doing so, it narrows
down and restrits the possibility space of a more open diagramming environment (such as Visio,

or, at the extreme end of freedom, pen and paper) to a subset of ggmieal affordances. In this

way, the possibility space beginsliecomea collection of building blocksd templatest with all

the benefits that confers. One of the tradadfs, however, is the freedom lost by this restriction.

As with domairspecific tools in other design domairtkis trade-off and tension seendifficult to
avoid. Domairspecific plugingnd extensions to a generic system are one solution. Another is to

accept the tradeoff and consider whether a good balance has been achieved between freedom
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8.2.5. High ceiling

§}}o A]8z ~Z]PZ Jo]lvP_ v o0 - *]Pv B 8§} E § "Ne}%Z]*S]
(Resnick, Myers,ral Nakakoji 2005)This is one of the primary goals of game design tools. Tool

designer Dormans, for example, hogbat:

Using the right toolslesigners can shape emergent mechanics to peedurogressive
experiences, antly having a clear perspectivevo P uinternal economy and mechanics
designes can structure levels that dmeyond a structured learning curv€] Dormans, 2012.59-
160

The importance of raising the ceiling of game design is also the desire of many working in the area

of procedural content generation (PCG).

Procedural content generation for game design could have any of the following goals: creating a
higher ceiing for designti.e. to help game designers create better (higher quality, more
sophisticated, more creative or related metrics) games; to help game designers create games
more efficiently (i.e. expend less time and fewer resources to make existing gamassist

novice designers to perform game design tasks that they would otherwise need training to

undertake.This final goal represents a scenario that is outside the scope of this study.

The goal of the higher ceiling seemsimthe one favoured bylte research communityAt a panel
session entitled*W ' A op 3]}v v & abthe fopyth Workshop orProcedural Content
Generation(PCG 2013participants expressed the view that the primary aimR&€Gshould not

be merely toenable game develas to produce game content at a faster rate, or with less skill
and effort. Rather, the goal more valued among PCG researchers was to expand the creative
possibilities for game developers and for tiy@mes they are able to produc@/hile the discussion
was about conterdgeneration technology rather than design support, this value system applies to

tools as well.

27 Seehttp://pcg.fdg2013.org/program.html
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In our costbenefit analysis of game design tools we should consider thext & a design tool
increases the labour involved in a problesolving task rather than reducing it, this may be

balanced against the benefits of the heightened ceiling the tool affords.

That saidthe two goalst of labour saving and increased possibilitiege not unrelatedAs we
have seen, reducing some of the burddmoth quantitatively and qualitativelyon designergan
helptowards creatingconditions for theextension of design possibilities and serve as a powerful
aid to creativity. The designer, afforded more mental space and a sense of safety, is better

equipped to takeadvantage of whagverhigher ceilingatool may offer.

Inthe previous chapter | described how procedural content generation (poweredidgscope
reduced the viscosity of my designocess to enable faster design moves at a high level of

abstraction.

| sense that there is a limit to thisgh ceilinghough: when the tools making decisions and

suggestions that are too advanced for the designer to understand. If the designer does not quite
understand the causand-effect of their design mees,then this reduceslesign moveso little

more than an exercise tmial-and-error. heJvP 8}}o §Z § ] u}&E A v S§Z v }v [
can be counterproductiveOne can see this happen in other design domains when novices use

tools designed foexperts. Even experts have their limits, however.

Ironically, Ibegan to experience this after | added a feature to my own tool (described in Chapter
10). It was my own algorithm and in theory, | knew exactly what each component of it did. As a user
of the tool, in the moment of making design moves, however, it was too contplgsasp despite
visualisation refinements to make it clearéeventually removed this feature and replaced it with

a less sophisticated but much simpler alternative that returseche of the thinking/computation

task to the designer, allowing the designer to undertake the task in an inferior, human way, at their

own pace. As a user, | found the design experience significantly better.
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8.3. Using the representation

We know that analysiand synthesist in some form or anothett are the key activities of the
design process. To understand how a tool supptirese activitiest is usetll to understand the

process within which they occur

As we recall, thiprocess has been described by Seh =~ }JvA &+ 3]}v A]3Z 3Z u § E

*]PveX dZ "~u S (E] o }( <]Pv_ <]Pv S regrésentation®f]the dgsi§u }( Sz
situation. A good represeation of the design situatio®% E}A] <« P}} ~ | § ol _U pv }A
implicit, tacit and emergent dimensions of design tasks that designers may not have considered
without the aid of representatiorfFischer 2004)d Z *]Pv E Z}% *» SZ §$SZ u s E] o
to them after each design moyeevealing new knowledge about the design, identifying both 1)

problems and 2) new possibilities.

Thisbacktalk occursbecausea designsituationis by nature highlyinterconnected;t is hardto
isolateand disentanglea single designproblemfrom otherswithin the designspace Lawson
framesthe designprocesstself asa complexsystem,in sofar aswhenone makesa movewithin a
system the consequencesf that moveare beyand thosethat were anticipated In other words,
evely designmoveadesignemmakeshas *«] (( § ToMghlightthe complexweb of
dependencegontainedwithin designproblems,Lawsonikensdesigningo devisinga crossword:
if one changesthe letters of oneword, severalother wordswill needaltering,whichin turn
necessitagsevenfurther changegLawsor2006,3rd revise:60) Schonexplainshow these
changesare necessarywhendesignmovesare performedin orderto solve currentproblems
thesemovestypicallygiveriseto unanticipatedfurther problemsto be solvedin anotherareaof
the designspace(Winograd1996) More broadly making design moves tends to reveal new

information about the desigrt both problems and pssibilities- provokingfurther design moves.

Game designers affamiliar with the practice of eliciting back talk to reveal probleie. ofhow
externalising the design situation helgs § S$Z w28, ushing out problems that are not yet
perceived Problems can become apparent in the course of writing design documentation, for

example.Findingproblems isalso one of the major functions of prototypingf, course; one of the

BA ZIVP 8Z HeZ o_ ] U3 %Z}E S3Z & A}l . §Z S }( S]JvP peZ ¢« 3} ¢« E& ]
a hunter for sport.
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goals of prototypings torevealtechnical and design problems thainceidentified, can be
scheduled and budgeted fovithin the development cycleNelsonet al.call $ Z ]+ “ig-tyge
%0 E } S} S Q\BlsonRind Mateas 2009yherethe designer is testig the rigour of their concept,

hoping to reveal any problems that may lie hidden in their design.

Nelson also identifies another, more opended and exploratory style of prototyping
~N E%O0}E S}EC % EFT}SC9%PWPE A% E 3} iprinjekediing ithe §
*]PV *% X /v }8Z € A}E .U &ddentity] ewpassipilitie tehgyv P
identificationof new possibilities and solutiofinganother kind of back talkl hiscanoccur
becauseaepresentingti.e. actively reconstrating what is in the mindshould, according to
Fischer, allow us to form new associations between conogpseher 2004)rhesesolutionside
effects of design activities habe v oo ~ E §]-Aovel or&reative solution candidates
that emerge unexpectediwhile working on the design situatiq®€ross 2006)Another term used
to describe tlese is®e (E v %0 ]S} e ¢Hewel E}ak 2005)

We can expect, thereforghat while working wih a game design tool a similar problem and
possibility identification process would occur. Problems, not yet apparent, will arise while
representing and making design moves within the tool. In addition, new ichegsarise in a

disorderly, unpredictable and even inconvenient fashion. As side efietht® immediate design

task being worked on, some of these solutions may not relevant to the task at hand but rather to a

different part of the design situation.

8.3.1. Observation9: Solutionsgeneratedvia proceduralcontent generation

The act of representingy designs using tools did seem to help me identify new design

possibilities and instigate serendipitous solutiobsingLudoscopea tool that ugsprocedural

content generation, howevethis effectwas amplifiedThis seems logical, given that thenction

of this technology is tgenerate content and to combine content in new walysaddition,

serendipity seems natural emerging fronpecesduelled by randomness and recombination

dZ « AE v} " E S]A 0 %oe_ ]v } P wgguifed mevas &designérzoC +3]oo0

identify them, but they were connections made not by me, but by the tool.

| even found that the solutionsgenerated did not always come at thight place and the right
§Ju X /v }8Z E A}E U §Z "] -« lLutbdied procdssPndt@& humax
designer, did not alwaysome aboutwithin a suitable coregxt within the design situatianJust as
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ideas for one part of the design camerge serendipitouslirom the subconscious workings of a
«]Pv E[+ E ]v Asigner iSworking on another part, it seems that a tool can also
produce good solutions at inopportune times. In other wonde, might say thesare side effects,
% E} U v}§ C }VA v3]}v o <]Pv §Z]vI]JvPU pus3 Jves *lu S$Z]vP
thinlJvP _X

But why should this occur? We might expect these connections to be somewhat predictable,

Jve}( & +« <]Pv ulA e u Al8Z]v sp Z §}}oise. dEsign movessthaji@by &
§}}Jo E }voC N E%0}E 3$}EC_ A]SZ]outitsn @nfohing toodasigherles Z |E A
and constraints specified by the designer. To understand the unpredictably we may have to recall
what Lawsorsaid about unpredictabilitythat it is in part due to the fact thadesign problems are

often not understood unit after solutions have been attempteth this sense, theommands

given to a design tool by adesignpy A]3 oC }vs Jv * EE}Es V §8Z « E V |%]3

artefacts of these errors.

| began to notice thakwas using three different strategidsr dealing with” P } } solutions that |
generakd procedurally This meant three different outcomes for content. In the first scenario, |
used the content for the purpose (outcome) for which it was generated. The other two scenarios

involved repurposinghte content for something else. | describe all three below:

1) Thesolutiongenerated is suitable for use ihe part of the desigrior which it was generated.
It is directlyincorporatedinto the design situation as level or mission content (for examjpie)

other words, it is used in a single place, as a unique instance.

2) The solutiormay or may not be suitable for the use for which it was generdidtthier way, it
]+ "¢ E Vv ]%]S}ue ¢}opusS]}v_U Jv 8Z § 1S « ue 0]l b&slgola v ] 3
new desgn rule, pattern or constraint; e e Z 18 ]* "@E JVvA 3§ _ diviytheZ Epo o
content generationFor examplewhen | waglaytesting somethindg hadgeneratedin
Ludoscopeoccasionally | noticed that thiteol had combined one of migvel design ruleto
createcombator puzzle scenariabat | feltwere novel and valuable (in the sense tilay
were "U}E SZ v §Z espu }(.BEndecotsideEedhem e (E V %o ]S}Ius c}ousS]}y

and created new pattersfrom themthat | couldapply more generally.

173



3) Thesolutionisgood, but it is not working well in the context for which it was generated. |

store itsomewhereto be used later in another part of the design situation

Scenario 3equires a way of storing ideas to be retrievedaatappropriate time in the future. This
suggests aole for tools The challenge isow to store the solutiongn such a wao as they are

easy toretrieve- or, ideally, proposed to the designeémwhen the designer has neexd them.

Earlier in this chager | touched upon the challenges of the storage and retrieval ofbased
design ideas. For game content ideas in any faimages of level ideas generated via procedural
content generation processes, for examplese have this same challenge of stgeaorganisation
and retrieval.Unlikein the scenario in whiclside effect solutionare produced by conventional
design thinking, howevewe have agecret weaporifor this that we can use, afforded us the

kind of desigrformalisation encouragetly certain tools tthe content generation rules of
Ludoscopgand theprogressiordesignrules ofRefraction for example.lt is that these rules can

be repurposed as rtamework fororganising and retrieving ideas Chapter 10 | describe how, in
response tahis phenomenon of side effectbuilt and integrateda storage and reteval solution

into my workflow.

8.3.2. Finding problems

In Chapter 4 | made a distinction between the tools in this stethting to their representation of
the design situationtools that provide a means of gresenting the design situaticand other

tools which, in addition to this, provide computational support that transforms the representation
in such a way as to reveal new informatistere | consider what thidifferencehas meanin

practice.

We know that in other design domains, simple representation (i.e. without computational
support) can reveal problem3his is because, d$ave discussed above, problems can be
revealed as side effects of design moves. More fundamentaiknow that,in other domains at
least, simple perand-paper sketchin@f design problems can allope S} ~the problems
(recalling”™ Z, v fseeingmovingseeing loop model of the desigproces$. This is supported by
the notion thatvisualcognition ighought to aid understanding of newvisual design problems

(also discussed previously)
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In Chapter 4 reviewed some of the attempts at creating diagramming languages based, at least in
part, on this assumptiorKoster for examplesuggests thajust bylooking at a diagram we might

be able todeterminewhether it is too hard to learKoster 2005)That is, it is hoped thatgame

designer coulaxtrapolate concrete notions about the player eéxgncefrom a system diagram

The hope ishat we can imagine the behaviours that emerge from complex systems without
computational supprt. While this has proved effective in other design domain#hispossible in

game designAlternatively,does the”s }v }E& &_ v SPE }( <*]PVv % &} o ue SZ

domain apart from others mean that diagramming alone is largely inadeq(at& "« ?]vP _

One point to maken the positive sideés thatnot all parts of a game design situation are complex
systems. Unsprisingly, | found that | was able to read progression design and narrative structures
quite effectively using simple graphical representatidfs:. these kinds of views into the design
situation of a game, where we are diagramming the higher levelsemargent structures of a

game, perhapsery simple visualisation is enoudfas it often is within diagram#ow-charts, and

spreadsheets created and used in current practidewever this tells us nothing new.

Views into a situation that have us lookimgo the workings of a game system, however, are
Az @ 3§z ~+ }v }E E Eaie®ED this chapte# described the high level of literacy
v JvE E% E $]A }ve] & §]}ve E <pJ]E S} "E _ P u <Ce3u ]
dynamicsl argued thatMachinations by adding simulation to its diagramming languagféers a
path toward literacy, without which a designevould haveno option but to acquire a knowledge
of system patterns and their effects via a highly visdelsv and cumbesome)cycle of
diagramming and prototypind.tend to think, thereforethat while interpretinga static game
system diagram may bgossiblejt is notideal t at least not yetlInterpreting system diagranmsets
avery high literacy baras sucht doesnot seem like the best first step for a culture of design that

does not yet enjoy the formal literacy of a conscious design practice.

Yet it is notinconceivable that one dais kind of literacynight be achievedComposer®ften
use an instrumengoften akeyboard instrumentas asimulation toolto helpthem hear the results
of their design movesThis simulation is nattrictly necessary, however. Musiciangh many
years offormal trainingin the Western musical traditiohave the ability tamagine méodies,
harmonies sound colars andhow these elementcombine (an orchestral score has arouhdty
different instrumental parts, for example)ased ora notated scoralone. Tcanamateur
musicianthis can seem like an almost implausible feat of imagjon.
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Similar feats of imagination may well be possible for game designers of the future. On the other
hand, due to the nature of games as complex systems, game designers may never be able to attain
such high levels of insight afforded by skill anddity aloneRealistically, however, the question

of whether purely static system diagrams are useful or not is mostly redundant. Unlike for the kind
of composers | have described, the tools of our apprenticeship are computers. It is probably safe

to say, herefore,that whether or not game designers will need computational support to

understand their system diagrams, they will use it if it is available.

8.3.2.1.Simulation and other forms of computational support

SimulationJike the game it simulates, allowise designer toview some of theemergent qualities

of their designln Chapter 5 | characterised this as a kind of additional form of representation of
the design situatiorfdynamic$ for the designer to viewA simulation othe game unlike the

game itselfcan afford the designernview ofthe shapes that might emerge from these dynamics
over a long time frame to recallNummenmaadescription(Nummenmaa, Kuittinen, and
Holopainen 2009)it gives us ‘broader view. We may also recall, howevehe way in which

there exists a tension between theeedsof building a usefusimulation €completeness, detadand
accuracy) antéteyaspects of tle design activity (need for low viscosity, readabilityerance for

ambiguity).

To some extent, as | have discussedk tralance can be regulatéy the designelas a function of

the task at handwhile performinggame balancing, for examplene might preference the needs

of simulation and use a high level of detail atuacy. For the design tasks thate not

concerned with tweaking details of an already designed systenvever, the cost of building and
maintaining an accurate simulation feét® high.Until the design is finished, waow that,

whatever our intentions may beye cannotbe sure that we will not have tmake significant

changes to the broadestructure of our model based on discoveries we makee refining

details.As Léwgren an&tolterman told us (recalling Chapter 3), a designer cannot be relied upon
to solely focus on this specification layer of detail until the design is finished, as they naturally find
themselves moving back and forth the between abstraction lay&is mightrecall how even in
}usSu} U o]Jv € #«5 P A o J%eantexts, the designer was permitted (in

8Z JECU 8 0 3¢ 3 8Z "N 0%Z _*3P ~3Z (J]E*3 %}]vs & Az] zZ :

where it was fully playable) to make major chasgdo the design.
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This prompts me to consider whethese are better served biransferring our more precise
(verification styledesign questionsand thereby our need for accuracy and completendass
other kinds of tools, or even other kinds gdmephy representationBy other kinds of tools, |
mean toolsoperate at a late stagelesignrelated production tools, like automated testing tools
that use the game code itself to produce an accurate simula@ynother inputs | meadata
producedviaplaytesting datathat cansubstitute or simulatesome of the dynamicthat are not
being produced by an incomplete modeHdiscuss this in Chaptét, where | argue thaivhenwe
consider features for a tool to support design thinking shouldconsiderwhetherthesedesign

needsare better serviced by other kinds of tools within the game production workflow.

Alimitation with simulation in a tool is that the necesgdevel ofaccuracy may not be feasihle
depending on the system being designedChapte | talked about how a tool has a certain bias,
how tools must necessarily reduce and abstract gameplay concepts down, and how this
indirectness between the concrete and the abstract can varyfaaaion of how much a given

game design resembles the styleatfstraction.

It would seem to make sense, therefore, thifathe goal of accuracy of simulation is
counterproductive to the conditions of design and that a high degree of accuracy is unattainable
anyway, we should content ourselves widpresentationghat prioritise simplicity, even if this

means compromising accuracy:

Simplicity of the simulation system is important not only in terms of the effort required to build
and maintain it, but seems to also be linked with better design outcomes (M. C. Yang in
Nummenmaa et al)

But whatif there were a way to enhance thaecuracyof the simulation, while still maintaining

simplicity in the representation?

In cases where we cannot, or we are unwilling to model some details we could, theoretisally,
data to stand in and complete the simulatioin other words, use data to simulate the dynamics of
the incomplete parts of the model. Supplementary dynamics would be read in as serial digta.
approach of blendingata derived fronplaytestingwith modelling echoesnethods used in so

o0 "~Z S]}v odeseliPed irChater 2), where a technique of deriving game progression

data by extrapolating from and interpolating between playtesting data is used.
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This is not possible achinations but | developed a habof doing a very basic version of this.
Machinationsl could abstract most elements of my designs to its resofime based model.
There were sometimes, howeveavhen| foundelementsthat could not model to a high degree of
accuracyl got around tlis by using averages and estimates that | derived from ptiyig and
representingthese in the fornof asimple Source_nodegeneratingtokensat an average ratdt
was, in effect, a simulation of whatas already happening in my game, bedthat I could

imagine design changes.

Hypothetically this average value could be replacedagnore accuratesimulation in the manner
proposed abovefor examplejnstead of using constant values | costceamin asequenceof
values(for example, read in via\aariant of thesourcenode type)that | could either prepare

manuallyor mine from a playtest of my current game build.

8.3.3. Testing versus evaluation

In Chapter 5 | described software engineering style testing functions proposed for game design
tools. None 6the tools | practied with for this study contained such features. However, my
general experiences with the tools made me think about evaluation type design activities work

within game design tools.

It may be useful to make the distinction between tesgtias adesign thinkingactivity, and
verificationstyletestingthat seeks taevealspecific (i.e. not systemic) problemstire design

materials producedRecall from my presentation of Design Studies concepts in Chapter 3 that
evaluation isnot adistinct stage in the design process, but rathgart of an iterative design

thinking loop, along with, and feeding back into, synthesis and analysis. We might consider leaving
§Z v}s]}v }( “A o] 3§]}v v A EDpajtodds Jand ingteathiok meie in terms of

§Z «]Pv  3]A]8C }( ~ A op 8]}v_X

If we think to the design activities that currently stand in §@medesign toolsti.e. prototyping
and playtesting, we can sehis difference.The way game designers currently evaluate their
designss to playtest them:

Is the game accomplishing its design goals?.... Are [players] having fun?... These questions can

never be answered by writing a design document or crafting a set of game rules and materials.
They can only be answered by way of gl@glen and Zimmerman 2003)
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While bah playtestingand quality assurance testing (which includes finding not just technical
bugs, but design bugs) involve playing the game, they performed for different reasons and at
different design stage®laytesting a gamis an evaluation activitihat looks for broad even
emotional judgementshat expand beyondesting for errosin design logior answering
specifically articulated questiongideed, being made aware of trivial design errors and
inconsistencies in a prototype can even be distracting eounterproductive.A designer is
insteadlooking for answers to questions that are often very subtle, compled hard to express

possiblyeven questions that they do not realise they are asking

A design researcher might tell thesinexpressible gality of reflects the complex, wordlessgature
}( Ne VP _ MNe —rhung e v P .di} §&mne design toglthe ideal might be to offer a
designer a ways } ” e in order to facilitate an evaluation type of design activity which harnessing

thedesiPv E[+ Zpu v %sylitle@Eand Complity.
8.3.4. Limits of interaction with simulation as a representation of play

One possible solution is to simulate playtestik@chinations(and before ittools such a8IPED
allowsthe designer to interact with theimulation.Thisallowsthe tool to represent the dynamics

of the game.

A Ju% E]e}v A]SZ "% 0 C_ Z}A rapré@ehtdsom dpiugldyer\experiencthe

success of interactive simulationvariable.Above | raised the issue of thariable degee of
indirectness of the resemblance between concrete gameplay and its abstraction representation.
dZ]e o<} (( S SZ * JiRevinErietioriowdh Qe simulationAs the relationship
between the representation and the concrete becomes sigdiU "%.0 C]J]vP _wédld u} o

logically offer dessuseful idea of the player experience.

In addition, we might recall this notion of theol asa kind offilter, andthat some elements ahe
design situation are filtered out of the representatiofisdiscussed above, with my focus on the
system modelling | found that | had a tendency to overlook other elements, feeling a bias towards

the interest in the system dynamics | was modelling.

Finally, my experience seemed to bear tus difference betweerplay and interactive simulatian
In the previous chapter | described haviound thatthe difference between the experience of

interacting with a systenn the tooland my experience of playtesting the same system within a
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prototype meant that in some instacesl failed to identifykeyproblems in the experience. If we
recal,$Z] u v3 / *}ju §]Ju « Z ~( 0* %o} hdddling Mmechhuics fhat seemed
compellingwhen | considered them iMachinationsbut, as | discovered when building
prototypes,turned out to be rather boring and repetitive to playthin the interactivitycontext of
the P u [environment and user interfacéto an extent where found myselfcompensating for

this by sketching out the interactions on paper.

dz]e ~( pHA (pte bewonaunfortunate side effect of the ability tmteract with the
simulation. tonically,this interaction can béun in and of itselftits own kind of fun. Fun at the

layer of system interaction could be a good indicator that the game itself, datfe of player

interaction, isfunt pus v}S v e (E]JOCX , E S§8Z *]Pv E E]etfunp]o JvP

that is real only in the representation, not real in the gameplay they are modelling.

Another worry is that in some cases, fun is counteductive; when thedesigner attempts to
maketheir designfun §} " %o o thg todIiMhey could riskuiningthe fun in the gameThis could
be because, as | have previously explained, too much focus demandedriaspect of a game
(e.g. the mechanicg)jan crowd out or distract from the fun in another part of the game (e.g.

exploration or interaction with the game world)

For examplewhen usingVlachinationsl becameaware of mytendency to favour the modelling of
gameplayZz 3 A « ~(pv_ 3ackimatigns and todisfavour gameplay that was ndkhis is
*JulJo E S} §Z effekt dn fdctel began to worry that | was becoming biased towards

designinghings that actually resembllachinationstself ti.e. sources, drains and tokens

An awaeness of this effect, in combination with (and no doubt also related to) my level of literacy,

affected myconfidence in my own abilitip create new game concepts from scratgthin
Machinations / P v v}3 8} SE 3 A 2M&chinatdnsdlone, injtie abstract, without
the idea originating from somewhere else, and in a fairly conclieteas opposed to abstract)

form.

8.3.5. ~ §]Avaluation

Given thesgualities and limitations of interacting with a simulatidnmay be best not to imagine
this interaction as a simulation of validation of the experience. Instead of thinking of this
activityas simulated” %o, o GMevrRight think of it more ag* £ % 0} E]VvP _U (}JEuU }(
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evaluation. That isye conceive of thisnteraction within the framewdk of aconventional design

activity.

We are familiar with the role oéxplorationin synthesis and analysis, the sense of exploring the

design spacdy makirg design movesThis is a different kind a#xploration explorationas an
evaluationactivity. As evaluation ifs essentiallystill a *« JvP _  «]Pv That]id sy the
designer ineéracts with the simulation primarily asdesigne, not so muchimagining themselves as
aplayerX /v §Z]e « ve U E SZ E SZ v +]upoufppcking(the %desigq $mRtiod ]S |-
step by step toreveal andexplore its temporabnd emergentdimensiors. We can still usethis
interactionto imagine the player experience, bilis requires us to compensate for limitations and
inadequaciesith our imaginatiors; interpretation and extrapolation is requiredhisinsight into

the player experience is still mediated
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9. OBSERVATION AND ANASILS PART BN TEGRATING GAME
DESIGN TOOLS INTQABRICE

9.1. Overview

In this chapter | discuss the pra@icontext for gara design toolsandlook at design tools from

the point of view of how they integrate into existing and future game design practice.

First,l consider such tools from the point of view of existing processes and relationships in both
game design and prodtion. | then go on to discuss how game design tools work togetfiaally,

| look at the relationship between the tools and designer.

| describe two observationslescribingmy experience designing progression Tare Casimir
Effect and how | managed ghneeds of both design thinking and asset productionlioe Particle
Who Knew Too MuadhsingArticy:Draft

9.2. Introduction

One of the evaluation criteridiscussed by design support researchierthe question of hova

tool complemens others in the designefe ( ulJoC }( S}}oe v (Héweh el all2005)

Echoing this for game design suppdthaled Nelson and Basay we should aim to develop
design$}}oes SZ § v Jvs PE & A]3Z]v P lunewaproackes to design 3] X
cannot be appropriated and integrated within existing contextiey argueuptake will be low and

the toolswill remain relegated to research contexXtshaled, Nelson, and Barr 2013)

As discussed in Chapter 2, design work is performgdE JvP $Z AZ}o % @E}i 3[+ A 0}%
CoU (E}u }v %5 A o0}%u vs 38} Pulfe o » ~vdsA]3Z]v §Z

service model, beyond). The woik fdesigners ramps up and down at certain points, but

continuing throughout. This may be in part due to our créiésed design process, and may

change if we move towards a conscious design process where design is somewhat decoupled from

production. Howeve this is the current context that tools must work within. Game designers are

engaged in a range of procesgbat include prototyping, documentation, desigalated

production tasks (level editing, for example), automatesting, playtesting, and analgs.Here |
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draw some of these other processes into the discussion, to understand how tools might integrate

andbe reconciledwith current design practice.

One caveat to make is that as | have been using these tools as a solo developer some of this is
necessarily speculation; | am compelled to extrapolate from my experiences as a solo developer
and connect them to my past and current experiences designing within small to large

development teams.

9.3. Designing during production

Production neés are highly vibile, and by virtue of thigelatively easy to argue for. They are
relatively easy taliscove, quantify, articulate and documenioreover, poduction progress,

though not always linear, can lmkemonstrated. Producers and techniéehms are accustomed to
buildingin-housesupport technologyor content creatorghat has a direct, easily understood and
perceptible impact on getting game producedn my experience, requests for additions to
production tools thatwould havea more indirect impact on prodtion progress (e.g. an
improvement that would help artists locate assets in a database more easily@marmo be
deprioritised and sidelined. This is understandable within an environment of constant pressure to
show stakeholders concrete, usually audisual, evidence of progress. In this way production

exudes an aura of pragmatic worthiness, if not shades of moral authority.

By contrast, design needs, as we have seen, are much less arsibhard to explainin addition,
demonstrating design progressspecially progress tha eithernot playable or does not visibly

span many pages of documentation, can be hard.

In the design camp, our defensive strategy in the face of production can be to envelope the design
activity in an auraf mysticism (recalW P > v3i[s pe }( $3Z %ZE « YIi&isy Jve% ] E
constructed narrative, designeese cast avaluable, irreplaceablertists or auteurswith game

design anysterious, aimostuvIv}A o % @E} ¢ E]JA v C "8 0o v3 U "E ( 3}CE
But design thinkingwhile difficult to articulatejs not unknowable. We should be able to advocate

for design thinking needs on the same pragmatic basis as for production needs.

The other defensive strategy cagfame designerascraftspeople. This naative, whichl have
described in earlier chapters, sees designers gaining more control by engaging in production
themselves as modern artisarsy taking up the tools of productiosgmetimediterally paper
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craft materials) and becoming strong advtesof iterative developmentt essentially an attempt

to reimagine the engineering practice of game development &sc2htury craft.

Iv ep Z }v8 ESU  +]Pv §Z]vI]vPU AZ] Z ]+ v ]3Z & ulhsid o v}E
the background thatve need to keep in mind when making decisions about how design tools
integrate into practice. As we are not as accustomed to thinking about the impact of our
development decisions on design thinking as we might be, we need to take a vigilant, proactive
approach, opening our practices and assumptions to be challenged or even compromised in favour
of the needs of design thinking and their agents in the forms of design tools and methods. Some

ideas for this are suggested in this chapter.

9.4. Workflows

Here | desabe my design wofflows. They were not plannetll let them evolve organicallyAs

with many projectsthey reflect a set ahfluencesand circumstances including the nature of the
game, the production constraints, the guiding principlesnaf, thedesigrer (recalling Lawson),

the scale of the projects,v <} (}ESZX tZ]Jo S§Z C u C v}S§ E % E « vs S]A
workflows, they are representative in the sense that they indicate how workflow configurations

and combinationganvary.| refer to someof these diagrams within the course of discussion.
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Figuregg The Casimir Effectesign workflow
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Figurejj: The Particle Who Knew Too Mudesign workflow
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9.5. A path from prototype to game (mechanics to progression) using tools

While prototyping should not be, as it is currently, more or less our only mefaesternalising

the design situation, it remains an important tool within a game design totisdtprobably

cannot be replacedAs | have previously described, certain aspects of a game design sittiation

% ES] po EoC "bvdrelnowvwell sewed by abstract models. Verticslice style prototypes

using praluction tools aremore suited for representing these aspecfsdam Smith suggests, for
example, that his systeIPEDwould be used after initial plagsting with a physical prototyg
(whichgives the designer % E&] v A]$3Z $Z P u e ¥Rve}83v v P}§JA.0 Epuo
M. Smith, Nelson, and Mateas 2008)

Forthese reasonsperhaps, rapid prototyping is sometime also a good early step for generating
new conceptsvhen it comes to particular kinds of game idelsly new ideasoften come in the
form of imaginingconcrete gamelay in my mind. Whilehave often brought these ideas directly
into the desgn tools without prototyping, abther timesl have found it useful to ideate, create
and test newgameplay using prototyping. This is partly due to the fhat, as discussed
previously,| have often found it difficult to ideate new gameplay ideas, and have confidence in
those ideas, using tool# addition,it is easy to generate and stumble upon new ideas in the

messyrealm of the concrete.

After prototyping ideasl havethen brought theminto design tods to organise and understand
them. For example, witfThe Casimir Effect used prototyping to feed ideas inskill chains and

progression planning

Thedesign activities of prototyping and progression planpingparticula, feel very natural

alongside each other.

First,prototyping provides a content pipeline obncrete gameplafrom which to derive ideas
small vertical slice of gameplay is a rich source of ifteas which to extrapolatgatterns and
grander structues, or new directiondA fitting metaphor might be one gfanning for gold in a

stream.
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Second, pgression planninframes an explorative prototypingrocesswith larger goalsThe
designer is encouragdd analyse the slice of gameplay they have createdl formalise iand

find a home for itwithin the broader context of the design situation as a whole. The designer asks:
does this piece of gameplay represent something new (as compared to what is already in the
design situation)? If so, give it a named a place within the design situation (and within a tool, or

a notebook) and relateit to other elements. Is it a varianfinally, have learnt something new

about the design situation from this?

Hence a process is createdew knowledge revealed hyrototyping is fed into the more abstract
representation of the desigim atool. It is a process that provides a kind of pathway from
prototype to gameln this way tools can provide or suggest a means and a process for turning a

successful gameplay gaiype into a game.

9.6. Observation D: From prototype toprogression desigwia formalisation

As previously discussed, one of the tasks of a designer is to translate game tibggystem
and rules of the game into level (i.e. progression) desigrere Idescribe my experience of how

tools took me orthe pathfrom prototype to game, in the case of my projddte Casimir Effect

The CasimiEffectbegan as an idea for an origirgdme mechanichat | diagrammed on paper.sA

it is atiming-based actiormechanic | built a small prototype to playtest it. Once | had confirmed
that the idea was fun, | wanted to see whether | could generate enough gameplay out of this core
mechanic to base a game around it. With this in mind, | extended the prototype, creatiagl

combat and puzzle scenarios, and found tthas was indeed possible

9.6.1. Modularisinggameplay into gameplay units

With the intention of showing it to other people to get their feedback on it, | then structured my
prototype into the form of a gameplagequence/linear level that in effect was a short tutorial. |
did this in order that mylaytesers could quickly learn the gamepldy.addition, | knew that |
would be making a skill chain and would eventually be breaking down gamafdaynits to be

rearrangednto %o E}PE ¢°¢]}v %0 v ~]X X pe]vP puso E S o[ % E}PE

, V. U/ «%]8 uC ] =<+ ]vs} ]v ]A] H 00C %0 C o ] RVA%GES Eve |V

each demonstrating a uniqunit of gameplay: aentity, actionor puzzle typet which | could
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easily order and resequence at will. Doing this required me to come up with a unique name for
each micrelevel. This was useful; having to distinguish, articulate and thistitharacter of each

gameplay unit rendered my degn materials clearer to me.

For this | felt no need of any formal process or tool. Later, as the gameplay grew, this linear

sequence became unwieldy.

9.6.2. Skill chain diagramming on the path ferogression

| reflected that, as Koster argues in his bdokhery of Furfor Game Desig(Koster and Elary

2005) an entire game could be viewed as a process of skill acquisition and mastery. As an action
game with puzzle element$he Casimir Effecd very much a game of skill. | therefore decided to

use the process of devising a skill chainas a fgst% ]v SZ P u [+ % (E}RBkBping]}v *]PvV

the game using this lens of skill acquisition.

In ChaptebU / u v8]}iv }}I[e A u%o }( $Z <l]Jooe <«u]J]E play®md (]E-S

a classic sidscrolling platformer. In some modern siderdling platformers, however, the game

may continue to introduce new enemy types, new weapons and special powers over the course of

the game. One could imagine, therefore, that for certain genres, the skill chain concept could be

usefully applied beyond thimitial tutorial phase to help drive progrdass design for the entire

game.Indeed, Cook proposesthdt C o]vl]vP u}®& v u}E& S}ue JvU C}lun pjo
e (E] « $Z vS§]E@ook2007)This seerad applicable taaction and puzzle genres, for

example, where increasing gameplay complexity can be core to the panio. (E } P dinstedd v

of, say exploration or narrativeln a skilbased game, new gameplggnerallymeans new skills

the player must learnThe Casimir Effeéits into such a genre: a skilbsed action game where

progression is based on the additi of increasingly more advanced gameplagsdx on the

introduction of newvariations to and combinations @& small set of game mechanics.

96.21.tZ S ] Zel]JoO[M

Through the pocess of creating a skill chaimi$covered that for this game it was unhelptal
u |l ]*81v 8]}v 3A Vv §Z %0 C E[e <phniishgmtrpductior &f @yo "+l1]oo
other new type of game content. Modelling the skills separate from this other kind of content did
not make sense. Iffhe Casimir Effecthe player musdiscover, for example, that a particular
Ju Jv 8]1}v }(u 8 E] o v e e« A %}v ~*% ](] ooCU " }u _

use a bomb is a matter of being taught what this combination of materials looks like, and using a
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setof actionb * *l]Jooe 8} 8Z v « § Ht% v SE]PP €& §Z }u X /v §Z]+ A

bomb is effectively a composite of both knowledge and ghkilbther wordsjt makes sense to

treat *+lJoo Skue A EC E} IV %3 8Z 8§ u}@E }EPoOU* %aind@ed,”SC %o *
}}I[e ¢1Joo Z Jv }v P{SSE *]¥y¥% ] E 3]} vprogr€Bsiop plandmencept t

v AZ] Z p3o E[* 3§ Eu (}E 3C% + }( P.Thedepelerice mRdaime hink o S

useful that we think of gameplay uniits very generic terms. | took this approach when designing

my implementation of progression planning (described in Chapter 12).

9.6.2.2.Side effects

| repurposed my microo A o sskik afoms and put them together into akill chain diagram
usingMicrosoft Visb. In doing this| found | was also generating new content: in tryindptald a
comprehensive skill chainoccasionally discoveratew skill atoms or combinations thereof that
were not yet represented by micdevels and found mysetireatingnew micrclevels from them

In other words, analysing and formalising my materials had side effects in the form of generating

new ideas.

9.6.2.3.Readability issues

From a starting point of a completely unstructured pool of gameplay atoms/néwels it was
useful to begirto see the game take on some kind of shape in the form of thisltkeeskill chain
structure.As the design advancédound that learning to play my game would require a great

deal of skill acquisition and nskill chain became very large.

At this pointl began to discover the negative side of using the lens of the skill chain to give shape
to my entire game. At aertainpoint, from the point of view of a thinking tool, the visualisation

v (18« }( » JVvP 8Z "eZ % _ }( 8Z }vd@etaifs vignallycorivangivigtHZ
something shapeless and unreadable. It was an improvement on my unstructured pool of micro
levels, certainly, but the size and complexity of the structure rendered its use as a reference model
to check design moves agatunwieldy. From this one can see why Butler et al might have chosen

to devise a griebased solution to this in the form &efractionfs $J}o }veSE ]JvsSe ]S} E ~-

Figurem|in Chapter 4).
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Figurekk: Excerpt from skill chain for The Casimir Effect, modelled in Microsoft Visio
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9.6.2.4.What comes aftera skill chain?

Aside from the difficulty of extracting useful information from the tree due to readability issues,

there was the fact that a tree is fénom a progression sequenc®/hile the skill chain tells us the

rules of progression, it is hard to imagine how one goes about extrapolatsagjuence from a

fairly complex hierarchical graph. Again, Butler et al provide a solution to tisthatr

progresson plan editor, essentially extending the skill chain conciytexperience with skill

chains confiredtZ A op }( ps$o E[ ]S]}veX &}E uC }Skdi@Enot » eSpu ] -

diagramskill chairs but took them straight into progression planning.

9.6.3. From skillatomsto generic units

While | was prototypingnicro-levels to progressively introduce gameplayas also coming up
with micro-levels that were interesting, but did not represent the introduction of new skills or
concepts to the playerandsd E & pv vs 8} 3Z Juu ]38 v « }(uC %E}S}

progression sequence or my skill chain. | stored these separately, knowing that | might need them

later for other toolgFigurelllshows 5 of the 72 patterns | created andr&td. Some were

conceived of on paper and hand drawn; others were prototyped and screen captured. They are

level design patterns: level design fragments that represent a particular configuration of one or

U}E "el]oo 3S}ue I"8C% * }( P u® A}go }EoAZE wdgdVv %Se X /v &
of the top row isa pattern oo Tiu® }1}E& o} IJvP SE]PP & cddtajislSevetal u % o0 X

concepts, including door triggers, selbsing doorsand shooting a switch

After a time, these design pattes, which began as the side effects of my process, began to drive
it. When | looked at the micrtevels | had built to introduce skill atoms/game conceptame to

see them merelysdesign patternghat introduce and demonstrata given game concepAs

new game conceptare necessarily experienced by the player in the context of old ones that they
already know, | realised that deciding what an introductory pattiemwasuseless. This is because
until my progression had been planned and designed, | avoale hadcho way of knowing what

old concepts the new concepts would be backgrounded by in the pattern.

Later, | moved the patterns into my progressidesigntool, where | was able to use my
progression plan to give me the answers to exactly these questilThegpatternsalso came to

form the basis of procedural content generation rules | creatddudoscopet rules filtered
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according to progression, using my progressiesigntool. INFigureggone can see these

workflow relaionships. This is further discussed in Chapter 12.

Figurell: A selection from a collection of 74 level design patterns Tdre Casimir Effect

9.7. Tools require preparatory work on design materials

Noticehow, in my work orThe Casimir Effectbegan to prepare my materials for use in tools
(splitting my ideas into design patterns, for examgiejore | actually started using tools. | have
observed that using tools affects design activities not solely during their use/dmbefore and
after. These extraneous tas&s$ preparatory workpose challenges of their owm addition tothe

challenges psed by actual use of the tool.

In my caset as is likely to be the case generally, as tools tend to formalise the desigticsitua
preparatory design worlkwvasunpacking, restructuring/formalising and customismg design
materials into adrm suitable for usen the tools (at first, skill chains, but later progression

planning and_udoscopg
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Tools require that implicit idesabe made explicit. They may require us to prepdasign materials
that exist in prototypes, on paper, onay yetonlC /A ]S ]Jv §Z | hey @4y b&ideas d
that, in a conventional game development ¢ext, may onlyever beexpressed in shorthahin a
document (their interpretation relying on implicind sharedunderstandings of a game genre),

before being implemented by a programmer in the game.

9.8. Connection between the design materials and the design product

Thefact that the gamedesignactivity continuesduring productionposesthe questionof where
the design ~ o J"Aonceproductionhasstarted. Oncea gameis in production,pre-production
documentationis now out-of-date, andit is likely that singleusedocumentsare now being
producedto fleshout detailsof specificpartsof the design(asdiscussedn Chapter2). In other
words,thereislikelyto be nolongeranysingle,coherent,up-to-date representationof the design
situation. Therefore,asgameproductionprogressesthe gameitself - thoughstill incomplete-
increasinglytakeson the primaryrole of representingthe designsituation. Desigractivitiesand

designthinkingincreasinglycentre on the productionmaterialsasdesignmaterials.

Thissuitsour current craftsbaseddesignmethod. Butthe implicit goal ofgame design tools is to
decouple design and production, allowing us to perform our design thinking using our own

materials of design that exist separate to the built faie.

| am not sure whether maintainingparallel malel of the design alongside production is useful, or
potentially counterproductive(with the problems of maintenance, duplication and
synchronisation, etcas it used to be during the era of large game design documemts.
approachmightbe to considematerials generated in game design tools in f#ane way single
usegame design documents are creatéde. oneoff representations of a part of the design
situation, created for shorterm use.Design materials for this purpose could be extracted from

the inproduction game to be manipulated for design thinking. Above | described something
similar in extracting materials from prototyping to be understood in design tools, and in Chapter 9

| have described how I did this for game balancingltraworm.

Anather perspective is to assunikat maintaining these design materials is useful, the benefits
outweighing the costsArguably, thecostbenefit imbalanceof maintaining documents not

entirely comparabledocumentatia, because its primary purposencewritten) is
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communication, gives less value to a designaeturn forthe designekeepingit up-to-date. A
A"o]A]JvP_u} o }E « 3 }( u} o+ }( 8z «]PVvU C }VSE 35U A}E!I }
back, retaining an ongoing use valltes stilluseful partly due to the fact thatyhile the game

may benow playable, it is still not primarily a design tobbr this reason, thenodels within

design toolouldbe maintained as a test bed environment, for modelling and testing changes to

the currert design, before being signed off ¢m into the game.

| suspect that some aspects of the design situatiorarrative and mission structures, for example

t may be well served by maintaining their definitive, reference version of the design within tools.

This is beause these representations do rjast serve for design thinking, batsodesign

planning Refraction s % E}P & ¢¢]}v %0 vv]vP JvP P}} A u%o }( $Z]e-

materials do not merely»ast in parallel to productionthey help drive and shapthe project

itself. Game design documentation conventionally performs this role to some extent,

communicating implementation specifications to the rest of the team. But tools could potentially

do a better job of this, driving the devgdment process, providing a framework and a driver for
*]PVv § e¢le % E(}EuU HE]JVP % &} p S]}vU v u Jvs Jv]vP o &

game. Again, we might recall how tools have this key advantageolistic view of the design

situation - over an asyet incomplete game. | have had some success taking this appwatch

Articy:Draftandwith my own implementation of progression planning (discussed in Chapter 10),

using my design representations to drive design subtasks and to some dxitemproduction.

9.8.1. Producing game assets with design tools

One way to maintain a connection betwedasign materials for thinking and production is to use

the same materials for both. In other words, export game assets from a design tool.

N ee §e JeardeZgiven to describe game content (art, audio, text, design data, and so forth)
that is not built into the game executable, but is instead loaded as data files. Some of these data
files will contain very large lists (and lists within lists) of value pla&isare used to initialise values
used in the game (similar & config or ini file Thiscanbe numerical data: weapon reload times,
jump heights etc. It can be data that defines relationships between entities (what inventory items
a character might ow, for example). Some of this design data might contain executable mission

logic. The trend is towards putting more and more of the design of the game into data rather than
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concerns.

Arguably, the idea of maintaining synchronicity between the design materials (within a design
tool, for example) and the product, as described above, means creating a kind of dependency
between them. From this point of view, concretisithgs connection by having the design

materials directly exported to be used as game assets would seem to be a natural thing to do.

One of the benefits of this is reducing the delay between making a design move and seeing the
results ingame. As we knowpse aspects of the design situation cannot be represented by
design toolst game feel, for example and for these, designers may wantpgtaytestquickly to

get feedback on those aspects.

Here | am thinking of design materials that concern detiae desgn data described above

rather than game systems. This data is usually produced with the help of tools anyway, but they
are production tools. | am asking the question of whether these design game assets should be
directly exported from design toolsi.e. the tools that designers would use to engage in design

thinking.

Thereare afew issueswith doingthis, however.First,there is aworkflow conflictto resolve:the
designemwould haveto be assuredhat this link betweenthe designandthe assetsdid not make

the designerafraidto changethingsfor fear of breakingthingsin production.

Second, as we know, design materials and working with those design materials have certain
particularities. Attempts tdalancethe exploratoryand messyneedsof desgnwith the
productionneedsof production,isaproblemfacedwith Z * « | gameproductiontools. As
discussedn Chapter(?),theseneedscanbe irreconcilable Ideallywe would want to avoidturning
designtoolsinto productiontools,intruding upon the designprocessy introducingpotentially
burdensome(quantity of labour)andintolerant productionneedsthat havea negativeeffect on

the designprocess Someideasfor avoidingthis are presentedbelow.

Potentially it couldbe a case of, as | i@ argued earlier in this chaptergeding to confronsome
of the received wisdom about game development and actively choosing to priaiésgn
thinking In other words, we turmeed to turnsome ofthe currenthierarchies on their head

unlike the poductiontools designersepurpose for design thinkingve frame our thinking about a
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tool for a designer aa design tool that can also be used to produce assatser thana

production tool that also facilitates design exploration

9.8.1.1.0bservationl1: Balancing design thinking with asset production

| noticed that | was able to somewhat take this approacAricy:Draftfor The Particle Who Knew
Too MuchAtrticy:Draftis proposed as both a game design and a game production tool; the tool
can be used for dggn thinking for narrative and mission structure, and it can also export these
designs a data to be used in the gamleam exporting agts only for this, my adventure game
project t for the other projectsArticy:Draftremains purely a design thinking@planning tool. In

this way,Articy:Draftserves me as a design tool, from which | am able to produce assets.

While my design materials are large and in a constant state of flux, | am able to export a small
subsetof them as a clean data set and get tha@rto my game without having to reproduce them
separately.To do this | had to make a number of decisions where | had the option of either

prioritising the needs of design thinking or those of asset production.

Figuremm: An example ofArticy:Draft's scripting function. Image taken frorArticy:Draft documentation

Articy:Draftoffers the designer the possibility of scripting game logic using their proprietary
scripting language, and attaching these scripts to connections that haen authored within
dataflow diagrams. This allows the designer to maintain, modify and check against the game state

as it relates to game flow.
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| was reluctant to use this feature for my game state logic. This feature would be fine for
producing my gme assets, but from the point of view of engaging with them as design materials
for the purpose of design thinking, | felt that the cause and effect of state changes was not

sufficiently clear in script form.

| wanted to findaway to use the graphicaledices offeredArticy:Draftto show them in a way that

allowed me to visually parse my design more easily.

So when faced with the option of using scripting witAinicy:Draft which, from a production
point of view seems like a good idea, | rejected iewh considered it from the point of view of its
potential impact on my design thinkinButting relationships into scripts would hide them from
view, somewhat undermining the clarity of the graphsed visualisationl instead spent time to

devise an altrnate, more readable graphical solution that | was able to use wihiicy:Draft

| did not want such a solution to limit my design outcomes, howelvapproached the production

} «]Pv & e (/A E "~} ]vP_ ]v 0 (Eradiyéd\(i6AMCyDraftFs $Z v v
scripting) languagedappily,l found that all my conditional and decision logic could in fact be
expressed by simply creating Glhised data fieldso which | could assign visual elements, and in

this wayhandle possible gam&tate changes and conditions for my game evehéncountered a

minor stumbling blockArticy:Draft does not offer the possibility of adding telssed or numerial
properties to instances of data types. At first, this seerasdfit would be a seriouproblem, as |

found myself forced to express quantitative elements, such as currency, as multiple instances of
discrete units: e.g. a quest rewhmight be 5 units of 10 gol&Vhile undoubtedly an inelegant and

even countesintuitive method as compared wi ]JvP 8§z SSE] us ~Ai_ 8§} N uEG
type, it had the benefit of beingighly readableMuch like coloured monopoly money set on the

table before a playeiit is quickly visually parsed as compared with a total noted on a pad of

paper.

Asarepnos }( $Z]e Z]PZoGC PE %Z] oU "~ lbed@na&hidhly vidsa¥%adH} ZU uC
readable.lt meant that | was able to quickly compare the form and content of quests against each

other.

This data was interpreted by logic that | had authored exe#thgion the game executable side,

source code. The easéth which one is able to separate data and logic in this way is not
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surprisingascreating contenfor most games of progression is about injecting different narrative

content into repeatable modulke of game logic and combinations thereof.

9.8.2. Prioritising design thinking in dualise tools

At the beginning of this chapterargued that the less visible and sometimes fragile needs of
design thinking need to be championed within a context dominated bdyxction needs. When
making decisions that relate to both production and design it is tempting to prioritise practical,
expedient solutionsti.e. production solutions. We should be conscious of this tendency and make

proactive choices in our workflows amablsto prioritise design thinking.

This also applies to the decisiomaking of designers themselv@he decisions | needed to make
in relation to producing assets Articy:Draftdemonstrate that thefactors discussed abose

E o A v3 3} s chqiPes t@t[not just choices made by the creator of the design tbol.
have found thata designer mussometimes make consciodcisions to prioritis¢heir design

needs./v }8Z & A}E +U % E]}E]S]*]vP }v [ }Awvefleelipormaction E <u]E -

In Articy:Draftl had to be vigilant in order to impose this balarticat preferences design needs,
makingconscious decisiorts build materials in such a way asfaxilitate the needs oflesign

thinking, and prevent myself going down the seduetroute of prioritising production.

Specifically, | made a series of decisions to prioritise the visibility of my design materials, keeping
relationships between elements clear. Whileould have usedrticy:Draftfe ¢ E]% S]VP ¢ C*S u (
my purposes, lansidered the cost to my design thinking, and managed to devise a way of

avoiding it.

9.8.2.1.Scripts as design materials

Do we use scripting in cases where it is unnecessary? Had | not had the needs of the design
process in my mind for this project, | would hguebably scripted these state changes. I, like

other developersyhen designing a workflowaturally gravitate to offering designe(s this

case, myself) "e]Ju% o ¢ E]%S]vP o VvVPu P _ (}E& $Z fupdidEtionP }( P u
purposes atdast, the simplest, most straightforward solutidn.e. for authoring and debugging.

The backand-forth and upand-down-the-abstractiorthierarchy of a design conversation is not

authoring and debugging, however.
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Thequestion of whether or not to use sctipg is a good example of how design thinking needs
are left out ofthe conversationln the context of using simple game production tools for
exploratory design thinking, the arguments | have heavdut scripting concern the question of
skill: where graghical interfaces are proposed for designers as an alternative to duaiged
interfaces it is often on the strength of how taccommodatedesigners who lack programming
skills.Aside from this need for the low viscosity of rapid, easy prototyping, déisigking needs

are not explicitly consideredror a designer whbappens also to be a programmescripting is

often the mostrapid, low viscosity option. From a production point of view, | personally far prefer

scripting methods over graphical interfaces

If these are materials | plan to use for design thinking, howewugipreferencechangesThe far
more important question from this perspective is whethtr the extent thata designer is using
scripts aglesign materials, graphical representation mayrbore useful for a design conversation

and facilitating the seeingiovingseeing loop of design

9.8.2.2.0bservation 12: Accommodatingessy data

The heart of the problem is that we neeégign materialso be different from productionrready
assetsGame assetsust be lean and efficient. Design materials, on the other hamgst be

allowed to be in a state of flux and ambiguity in order to facilitate deigrking.

My adventure game dégn materials were no exception to this. héh usingArticy:Draftfor this
projectone of my goals was to see if | could create this connection between the design materials
and the game without compromising the fragile mess of my design thinking. This was largely
achieved though treating the production assets as a subset afi¢isegn materialsThis allowed

me to pass quickly between my design materials and my game, seeing the results of design moves

within minutes of making them.

This is not a new idea; Microsoft Excedasnetimes usetby game designers in a similar way
wheremacros are written to export data from a subset of cells, leaving the designer free to write

notes or do working calculations in others.

Filtering in this way withirticy:Draftwould, ideally, be done by placing finished assets into a
place in the tooto mark them as game readymuch as one would do using a folder on a desktop.

Articy:Draftdoes not currently offer the possibility of tagging certain groupings for export; all data
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is exported. | was therefore compelled to use the less efficient metlidittering the data at the

point of import, with a view to optimising the data at a later stage.

9.9. Game design tools do not have to do everything

If we step back toview design toolsvithin the wider context of productiomve realise that game
design tools d not have to do everythindearing in mind, | Egxhortation for researchers to
P]A A 0}% A ~§jeE v thalEcan fit into an already complex tool chagame

design tools that perform a narrow, single task may well be useful.

In Ghapter 10 Imade a comparison between tltesign activity of evaluatioand verificationand
validationstyle activities| described in Chapté&rhow the task ofgame balancingas a kind of
verification of the design in its attention to detail and thg@eyof qiestions it attempts to answer,
can have different needs from a todlere | add to this argument from the pragmatic point of view

of design and production workflow.

Evaluatioron the one handandverification or game balancing on the othewuld ke seen as
beingon apriority continuum that shifts from one to the othexver the course of the projecBy
the time you are wanting to verify and validate, you are no longeealing design problems that

will require major design changegu are reveahg errors that}v u]PZS -« o N o]PV uP-e_

By thetime we reach this latter stage, the projeciay well be well into productioithis means we
are likely tohave the option of using thgame. The upside of this is that the best simulation of the
gamecan bethe game itselfAutomated testings now commonlyusedto test design logiand

data. Having built and used automated testing scripts | have seen how useful they fman be
design- particularly for gamessservice projects that need to verify sign data that is constantly

being changedi.e. similar to regression testing)

Game balancing is, generally, all about détaa way, the difference between these two design
activities or staged i.e.design thinking and design testing/garbalancing mirrors thepractical
divisionwe already make in implementatidretweenhard-codedgame systentogic and design
datathat is loaded as game assefBhe hypothetical verificatiotype questions | gave above, for

example, would usually be in data.
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9.10. Sinde framework vs multiple tools

There are experiences | have had that seem to add weight to the idea of using a single framework.
| have discussed how in game development we are already very aware of the dangers and the
work involved in maintaining represtations of the design situation and keeping them in sync

with each other. There is also the added burdétearning more than one tool or language.

Finally, I have raised the point that this requires from the designer skill and discretion to be able to
make choices about the use of tools, and also to be prepared to explore in order to inform those

choices (because they sometimes cannot be made in advance).

Other experiences | have had, however, make me tend towards another view! Rast
discussedow different tools give a different, filtered view of the design situation. | have also
noted howtools attaining a comprehensive representation may be unfeasitdecially, ane-
sizefits-all solution may be difficult due to the fact thahe form gamestake can be so varied,
spanning a variety of rapidly evolving platforms and meBliaally, irnthis chapter | have discussed

how design needs and tasks change over the course of a project.

Along the way havealsohinted at the logical conclusion of thithat, like designers in other

disciplines, a game designmight ideallyuse a set of game design too&ther thana single tooll

am not alone in this thinkindReyno and Cubel seem to suggest that a single form of

representation may not be enough, €aJvP ~u vGC $Z }@E] « v Vv}§ §]}ve Z A pvep
S} %oSUE SZ e v }( P u %0 C]Jv e¢]vPo (REyf@m&Ad Cubsl S]}v } E
2009) | have to allow for the possiiiy, however, thatthis project t where | have used a toolset,

rather than a single toolhas biased me towards favouring the toolset appraach

9.11. Tools to learn and grow with

As lhave described in this chapteworking with procedural content generatioreven thinking

about working with ittfed intoand informed my approach to progression and level desigs.

inevitable that a toolfo some extent, imposes a process, and even a set of values designer.

Tools force one to think through a desigrs Z ] & | hAveQpxeviously talked about thisterms

}(8Z v P 3JA  (( 3}("38}1}0 ] X u8E 3Z E E %o}thdgever 3}1U ]
biased timposed on a raw, informal style. | have used totbat in some sense, tools have also

used me.
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This effect seems to lingegvenatfter the work is doneEven if | never usthese toolsagain, my
experiences with them will continue to shape my approach to game design. | feel that | have learnt
quite a lot about design from these tools, abden forced to think about my design ideas in new

ways and from new angles.

Yet someof these tools take time and effort to mastavi@chinationsand Ludoscopén particular),

and | am not yet fully proficient with them. | do not see this as a problemghew but rather as

an opportunity. To expect game design tools to be easily mastered is, by association, based on an
assumption that game design itself should be easy to master. It is an expectation that, ultimately,

does game designers no favours.

Much earlier, | discussed how accessibility ~0} A §Z Hs s@gnoas a virtue in some game
production tools. | have discussed this in the context of the goal of empowering designers
accessibility is seen to enable designers to prototype and built tthe@s without the need for
programmers. This accessibility narrative expands beyond this thoughbeyond empowering
game designers anmwards empowering people who are not yet game designers but want to be.
In her bookRise of the Videogame Zinestekana Anthropy famously declared thidie tools of
game creation should be democratised becadseA E C}v « Zhpking games(Anthropy
2012) Twine(Kilmas 2009)essentially a tool for creating interactive fiction at its core, is perhaps
the ultimate in accessible game development tools] &das been particularly changmed as a

tool that provides an accessible, low barrier to entry $ociallyoppressedyroups toaccessgame
development culturgHudson 2014; Freeman 201&ducators are now creating programs for
childrento learnto make game# schoolgKoebler 2011)The idea is partly that by involving

more people irthe creation of games, we will produce better, more diverse and interesting

games.

Accessibilityis a good thing, buis only part of the equationGreat works of film literature and
visual art, for exampleare not achievedecause toolsand techniques & easy to learn, and
thousands of people can use theirhey are the produc¢tusuallypf a minority of those people who
have had the opportunity taot only learn, but master and deepen their crath processhat takes
many yearsTools should not jusallow us to begin such a processvards masterythey should

help enable it.
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10. PROGRESSIMAPROGRESSI@ESIGN OOL

10.1. Overview

In this chapter | explain how | built a progressitasign$}}o $Z § p]o ¢ W% }v pnSo E S
"% EIPE *°]}v % 0 veppamd appfdach. My goal was to see whether the approach

could be useful when applied toore demandingand more varied progression design problems

than those posed bRRefraction a linear puzzle gam#&ly method for this was tadapt and extend
Butleret o[* % E}PE <]}V %o to supperprdgresstes design for my game case

studies.

For a functional overview of the tool see the Appendix. Beldestribemy tooland how it builds

upon, modifies and extends the model usedRsfraction] « %0 (E JdA @arrrifg tool.

10.2. Goals

In Chapter2 | discussed the increasing importance and complexity of game progression design.

The design of game progressiors Z %0 C EJ[* i}pEvV C tisAadrqdPsmn taBk,u
applicable to nearly all contemporary vidgame genredlt is a good candidate for design support,
as the design of progression structurewhich can bdarge scal@and sophisticatedt can present

a complex, datdheavy taskYet nocomputational supports available to designers

In an attempt tofulfil this need fortools tosupportprogression design thinking, Butler, Smith, Liu

" W}%}A] Z A % E}%o}e Pv Eo & Z]8 SUE (}E "% E}IPE e°]]
implemented within their level authoring tool for their educational gaRefraction(Butler et al.

2013) As a demonstration of this concept, theé (E Sfdolgbly hints at its potentiaButler et

al expect that progression planning tools could become more or less essential forrgery la

complex progressions where manual exploration becomes intractaidsvever, its gength as an
approach to thesehallenging progression design ptems remains largely untesteRefractions

a game thatgiven its genre and scope, arguatlyes notneedthe support of itgprogression

planning tool to ke designedAs Butler et al acknowledg®&efractionP u [« P VE Vv ¢ }%

puzzle game with modest progression design needs limits its applicability to other gantles.et
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al have suggested tlveprogression planning approach could be used for other gaiened |

sought to test this notion.

| hadtwo goals for this work. The firstasto evaluate and explore hoRefractions % E}P E <]}V
tool approach can be applied to the progression design ehg#ls of games other thaRefraction

t particularly its universality in terms of servicing the needs of games of contrasting genres. The

e }JvUAZ]Z (}E «Z }Ae 3Z (JE+3U ] 8} J*}AE v E A o038z A
approach requires adaptg or extending in order to apply it. Tlikapterfocuses on the results of

this second objective.

10.3. Method

It was not practicalo use theRefractionprogression planning tool itself as a starting point oy

work, as it igntegratedwith $Z P u [el edlitdr and generation syam. As | have explained,

some of the tools | may have wanted to evaluate were unavailable or not practically applicable to

my specific projectd hence | did not include them in this projetttonsidered that@mpared to

the other tools in thg category, however,uySo0 EJ[* % E}PE ¢*]}v %0 VV]VP ]e v}§ ]
implement. Moreover, by building my own version, | would have the ability to adapt it in order to
make sure | could evaluate it from the point of view of all five cdsdies. ldecided therefore,to

build my own progression planningpol based orRefractions %0 % E} ZX

Refraction[s $J}0% E}PE +]}v %0 vv]vP A « «]Pv A]3Z v ES Pu
mind. | took a similar approach, in that | also desigmgdtool with concrete problems in viewny
goal being to create a tool that cousetrvie the specifigorogression designeeds ofseveral of my

game design case studies.

These needs were used to drive an iterative approaathetsigning and producing theol: | began
to design with the tool as soon as | had a working version of it running, and from theada
additions and modifications to it based on the needs of my case studies as they revealed

themselves.

10.4. Progression design needs of the case studies

In Chapte8 | described the progression design needs and challenges associated with each of my

game design case studies. Usefully, these genres vary quite markedly in the nature of their
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progression. Servicing these contrasting design needs helps erdalegree of universality in my

tool design. My small set of games cannot be representative of all game genres, however, and like
Refractionfs «C+S uU SZ * | Pwa$g (navitabdy}droven by theeeds of specific games

rather than the needs of all gsible games. That saitly set ofprogression planning

requirements go beyond the scope of those neededleyraction
For example, designing progression Tare Particle Who Knew Too Mucéquires:

X Managing the awarding of ganeventory and currencyand usinghese variables to
manage game progress and constrain design moves.

x Understanding how much or how little money a player would have at a certain point in the
game, and seing the price of any purchases the player needs to make accordingly.

X Managing the order in which the player receives narrative knowledge within an-open
world structure.

X Managing the gating and unlocking of new areas and missions.

Ultraworm has similar needs to those Bfefraction how to gradually introduce elements and

combhnations of elements in a linear fashion while managing difficulty.

The Casimir EffedE <p]JE « A C 8} uv P & %o0 C ]o]S8CX t]§Z]v $Z P u
structure, Ineed the tool to show me where | need to add a temporary obstacle to gate anrarea

cases where the content in the area will be too difficult for the player at a given stage.

ForSouth Sea Troublgvhich has a sertipen mission structure | need to creatg@eogression
planthat allows the player to progress through the game withoutihg completed every mission,
while making sure that they have acquired all the skill level and knowledge they need to play

missions that become unlocked.

In addition to my case studies, | was interestedé@whether the tool could help with some of
the dedgn needs of freemiungames built for the gameasservice model. Having designed for a

freemium game using this model, | knew that a designer needs to, for example, ensure that
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sufficient content is unlocked and available to the player at any gives, tamd be abl¢o

§ Gul]v AZ E 38Z P u [®mighilieZ %o}]vS
10.5. Approach

1Z A §1v 2(]E*3U } v} Z Eu_ %o¥%dEsjgn Zhdicesdn pddptiEgithe tool.

As | have explained above, thezgists a wide gulf between the primitive douoent-editing and
non-standardiseddiagramming practices thatame designertypicallyuse and the advanced
solutions proposedby theresearch community. While mixdditiative game design research is
exploring the potential of computert participate indesign thinking and serve not merely a
"S}}o_ uS ¢ }ooexp€H(KhaEd,}INEIson, and Barr 2013; G. Smith, Whitehead, and
Mateas2011b) practitioners still do their design thinkinmsupported by toolslt is

understandable that some of the solutions haifte far ahead of current practicén Chapter 5 |
uvs]iv ~ulsSZ[e Z & S &E]e S]}v }( SZ P} oetldchhdlopgyl]v }( E -
researchers like him have built is exaggerated in its futuristic and explorative nature for the

purpose of demonstration; it is not built to be ready for immediate umsthe field

In keeping with my research goals my goaltfos toolwas quite different: rather than bold and
exaggerated, | felt the need to make tool design decisions that rather erred on the side of small
and tentative, imagined as the first steps a game designer might take with using a design tool for

the first time.

One ofthe things thatstruckme aboutthe progression planning iRefraction » $ }§ ibs
simplicity.Witha (] E+*3U } vphilbs@Bhyin mind, itisthe*0o}A Z _ments of
Refractions % E}P E <*]}Vv %o ibs simpleRoBSt}adnts editing andsualisationst that

seem powerful. Moreover, the concept of progression planning essentially formalisgsmany
designers arenore or lessalready doingoffering a domairspecific alternative to tasks that are
typically performed using spread sheettsadre. As such it is a good candidate for this first small

step inthe direction of computesaideddesign.

E

2% (E u]Jpu P u [* %]V Z %}]vS ]* 8Z % }]vs & Adahezcudrncysand S c@np@Eipdito Jps }( Jv

decide whether to spend real currency to purchase more.
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Indeed, game progression design does not need to be complicated. One way of thinking about
progression design is as a difficult, yet unsophisticatath wrangling problem. In contrast with

game progression,ane systems may contain just a few simple rudsere thedifficulty for a

designer isn how to model and predict the emergent dynamarssingfrom those rules.

Progression design, on the othleand, is usually more a matter of managing relationships

between large amounts of data. In this context, the pll %0} ES$ v3 ~ }vA E- §]}v A]§Z §Z
}( *]Pv_ }upo A v simplétowls tBatsuccessfullyelpa designeenter,

organiz and visualize progression design d#&ad in some cases, this is what | have chosen to

do: to simply visualize the data and allow the designer to conduct their own analysi$ &dlo] JvP _

of design moves (as done with pen and paper) rather than add atatipnal support.

Below | describe some of the featuresRybgressimpand how they buildu % }v pso & § ofe
progression planningoncept. | focus here on key contributions. For a systematic description of

the Progressimand how it works, see the Appdix.

10.6. System model

As shown ifFigurenn| the system built by Butler et al. comprises three component parts that

allow the designer to edit their design from a high level of abstraction to concrete level designs:
constraints, progession plan and the playable levels themselves. Butler et al. have used the term
AN JveSE Jvie 3} JA E VvC 3C% Mtfulesddvernidgthe cdBceniration and
ordering of game concept#) the case of their implementationthat the desigier wants to

defineand use to inform their progression plan.

Figurenn: Refraction[+ § J}ost€m model (Butler et al. 2013)
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Figureoo: Progressimd system model

Progressim¢@ system takingafter Refraction] tool, comprises constraints, plan and idea
repositorycomponents (seI@igureoo . LikeRefraction[s 3}}oU ]38 JvA]S « §Z *]Pv & §}

progression elements- pso €& S o0 pe SZ § EuandtherelationsiipdHetween

them (“progressiordesignrules U ¢ofisXaints) by editing them within a matrix/grid edit(see
Figurepp', and uses this data to automatically derive and display funt@kationships As the

designerassigns progression elements to the plan for edahn} u v §in Refractionthese are
game stagesin the progression plan component of the tool, the designer is guided based on the
progressiordesignrules. These lists of elements can then be used as a ki **Z} %0 % J]VP 0]¢S

when the designer goes to create the level.

10.7. Removal of level editing and procedural content generation

One of the most significant differencesmy systemgdesigned as it is to service a wide range of
game genress that itdoes notinclude integrated level editor gsrocedural content generation
system Refraction[* *C+3 u pe * ]3¢ }veSE ]Jv3e o0 po 3]}ve 8} EJA P v C

analysedesign moves, generating the progression plan,apionally, the levels themselves.

10.8. Integrated visualisation

Refraction[« §}}0 % @E}A] « Z ESe §Z § 00}A 37 «]Pv E 8§} « 387 E
elements (game concepts) are introduced and the number of concepts used in each stage. | may
add something similan the future, agmy analysis needs change towards the end of my projects

(in my case a chart would be generated for each possible path though the progression structure)

Up until now, howeverthis information did not feel like a prioritipr my progression design

needs.These charts are particularly relevant to progression elements that focus on knowledge or
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skill acquisition. While, for example, progressiof ive Casimir Effect very much driven by skill
acquisition, the time necessary to acquire the skills vafibsiefore, even if | introduced them in

an evenpaced way, from game level to game level, thus producing a smooth curve on a chart, it
would not be a useful representation of the actual experience of skill acquisition unless | factor

this data (i.e. time to raster) in.

Due largelyto the branching progression structures | found myself building, | chose to visualise the
distribution and location of progression elements across the game within the progression plan (a

graph) itself (sedoment highlightingn the Appendix).

10.9. Multiple views

Figurepp: Part of theprogressiondesignrules editor in matrix view. Rules are f@outh Sea Trouble
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Figureqq: The progressiomesignrules editor in graph viewRUes are forSouth Sea Trouble

v }}[e A]Joo Z ]v ] PE uu]vP u $Z} U }v Réftadtion] 4 VeKkE]J® & vk} V]«
constraints component, is in graph formhile pso €& § oXJ[e Z}] S8} % @& ¢ vS SZ]-
form instead provides a cleanagy way to edit and visualize relaiships between game
elements, | have chosen to also offer a grdgatsed view so that the designer has the option of
visualising dependencies as chaiosdesign that are useful to read or edit in graph fors.

Hewetttells us offering multiplealternative representationgto the design situatiorcan be
valuable(Hewett 2005)

Figureqqg|shows the graph editor, which allows editing of prerequisite relationships in graph form.

As in matrix view, graph edges are automatically added when constraints are transitivelgdnfer
by the tool. The designer can swap between both editors, which automatically update with any

data changes.

10.10Generic units

As outlined in Chapter 4, there have been efforts among game designers and within the research
community towards the quantification @famepayinto units ~*op u *_U ~elJoo 3S}ue U 7/
etc.). The units bear similarities but they diffBitered by the @me design model they belong.to
JE JvPoCU / Z A pe 3Z 8§ GEu "% E}PE +¢]}v o0 u v3e U 3} u v
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chooses ® use to structure their progression around. The designer can use multiple kinds of
progression elements in the same project if they want to. Unlikeafractionfs S}}oU SZ -«
elements can be assigned to moments as quant(iesnerical variablesSeeProgression

elementsin the Appendix.)

Progressimge puv]3 }( P u %0 C < & pvogreddidrzglan sszlso generic: a
Aulu vS_THheRarticle Who Knew Too Mualmoment is a narrative event, for example,

whereas a moment in Loot the Room is andaon level(SeeMomentsin the Appendix.)

10.11Progressiorplan structure

The progression plan editor id (& SfdoV(segFigurem) accommalates a linear progression

planin the form of a table showing the elements containadi Z «S P }( §Z %00 V[e* ¢ <
This suits a linear game likefraction but my case studies have ndinear progression

structures.While Z (& S BIM[®Fegression plan editaserves as an importattridge

betweenits constraint editorand itslevel editor,once constraints have been defineg the

designerthe progression plan for a game with a linear structure Redractioncould conceivably

be created and analysed fairly easily by hand by the designer without computational supyport.
contrast,the ongoing task oénsuring that game elements present within a complex-finear
progression structure satisfy their progsesn constraints is intractable tagér a designer to

perform reliably on paper

In order to accommodate the mulfathed and open world structures of my games, | added a
graphedbased progression structure editand analyserl usea graph traversal algorithm in

order to apply constraints to nehlinear level progressiongSeeProgression plam the Appendix.)

10.12Progressio state

State changes iRefraction[ « § Epmpriseds Z 151}v }( }v %S+ Sdc@imuléded C E |-
knowledge ProgressimdJ o po § " %si@e P @& (-]} v} Thig State isalculated
e S8Z S u}lu vS[e precedidgu}lu vSe[ %o GonRe(@ment datgnumerical variables,

which can be negative). (S€eogression state informatian the Appendix.)
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10.13Gating gameplay

A u %0 C Pris pueBncept familiar to game designdeefining and managing gameplay
gates (based on XP or currenfty, example) is a common progression design task, and it fits
naturally into the progression planning conceptogressimmffers the ability to define gameplay

gates.These are expressed in the form of progression elements.

10.14Design gating

Refraction[ « &@ré&ssion planning uses progressaesignrules(constraints}o guide orconstrain
designmoveX / Z A Z}e v 8} 00 8Z * }Vve3@E Jvie A ]PV P § « U
in game designhile *P u %0 C P 3§]v-Rnowr conéeps,any tern «]Pv P § o
describesthe effect of pogressiordesign ruleon design move<zameplaygates are

implemented in and imposed on the player by the gamhering gameplaydesign gates are

defined onlywithin the tool by the designer, to be imposed on ttesigner by the tool.

Having design gates and gameplay gates allows them to be considered togeiheseful to

know whether or not the progression elements demanded by a gameplay gate are accessible to
the player at the time at which they encounterelgate. Depending on the style of game the
designer maysedesign @tes to guide them on what they will need to impose on the player as a
NZ E . ~]X X g&eu %0 C-

10.15Active evaluation

In Chapter 8 | discussed the function some tools provide of interastmulation: the ability to

interact with a simulation of the game system based on the model created in the tool. | sedgest

30 AP U %0 C P S _ (€& *SE] §- ee 8§} % @E&S }( $Z P u pvs8]lo §Z %o C E
ul]PZ3 "P 8 _ ul]ee]}v ~o A ]réa|fphggichllysgdt€Ht with an obstacle) until a certain progression

A}

Z]

state is achieved. E.g. the player needs XP Level 5 for the mission to unlock, or needs to have performed a certain task

(e.g. killed a boss enemy) for the area to become available.
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that instead of seeing this as a simulation of the player experience we could think of it as a kind of

A~ §]A A op 8]}v_

Here | have addea similarfunctionality t not to a simulation of a game system that reveal

emergent dynamicd but to this model of game progressiohhis was instigated by a neéal

better understand the progression structure fohe Casimir Effedtthis was mrticularly

important given itscomplicated unlocking structurelv » A% 0} & u} _ S§Z ]PVv E v
the completionof moments (game leais or missions) step by step.Z *]Pv E ~ £ S *_ S
progression by clicking on accessible (unblogkedments, step by step, in sequence. At each

step where multiple moments are accessible, the designer makes a choice as to which moment to
play. Access to moments are constrained by connections and gdteggraph is updated at each

step with highlightig to show which moments are unlockeahténtial progressiormproblems are

also highlighted(SeeExplore modén the Appendix.)

Instead of errorchecking, the designer is getting a general sense of whether their progression

logic is working, not whether #ir design is free from errors.

| initially implemented an automated solution where this exploration was executed and problems
discovered by the todtself, in a single execution, using an exhaustive search algaritem

previously discussed found the resulting experience for me, the designer, unsatisfactiofgund

that with many possible paths through a structuumderstanding and reading the results

producedwas timeconsuming and difficult toead and understand.felt out of control, that the

§}}o[* }JAv A~ «]Pv §Z]vI]JVP_ v §Z /AE%o0] ]3 | § ol 18 % E} A

me to keep up with.

In fact, Smith notes the limitations and difficulties of raising thel@f sophistication in

automated analysisf models fromthe d«]Pv E [+ %o }]v&u]E Alpoboreis, of course, a
very different proposition in terms of sophistication: itsdkivenautomated analysis system

factors in emergent dynamics of the game system itself into game progression, whereas | simply
use etimates to stand in place of any game dynamics. (For example, for each |&a Gfasimir
Effectl am estimating the amount of ammo used, based on playtesting. This is discussed

Chapter 12.)t does, however, cater for similar questions:

dZ <Ce+3"P[u %0 C SE& dffo(d&Rcerallows a designer to ask for a symbolic
gameplay trace, from the vast space of potentialewelaction sequences possible in a game,
that satisfies arbitraryogical constraints. In this representation, questionstsas™]s $Z P u
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Alvv o M_U ~Z}A A}po «}ihejavto tPee \(ilBQut usvP $Z]s *% ] 0 ]S u_U v
even ” Z } dhould | connect the various regions in my level design thatithe player cannot
escape without encountering allaf C  }v S v §fMdducedo a common representation.

As Smith explains, however, this does require a lot of the designer.

This capability, of }u &+ U ] }v ]8]}v }v §8Z ~ ]Pv Elogicl]vP v A% E&] v

programmer, the rules of the game being primasjymbolic a®pposed to numerical, the

requested propertie®f gameplay being expressible in a subset of-firsker logic, and having to

wait unreasonable lengths of time ftine results of certain kinds of queries. It is on top of this

admittedly shaky fandation tha Ludocore makesststatementsabout Al in the game design

process: deeply modelind] }P u ¢« E <u]E ¢ % SPUE]VP v}sbiupalso®hEZ P u [+ Epc
IWW(JPUE §]}v }( 8Z P u [+ dspamptidhs abdui@hg kinds of players who might

play the game, yet another body of assumptions about the situatioplay that currently

interests the designer, and, on top thfat, the ability to reason through all of this to generate

concretegameplay traces which tell the designer something thias out ofrange of their human

inferential ability. In othewords: deep computational modeling of gameplay is hatd possible.

Smith like other game design tool researchergeatedLudocordo showwhat ispossible.

Progressim¢@ explore modet very primitiveby comparisont sacrifices depth and sophistication

(JE JE § +]Pv E }vEE}o « (}EuU }(~ S]A A op 8]}v_X /8 ]
the designer to explore potential implications and some of the very basic emergent properties of
their design at their own pace. Taken in the context of my very humble gaalto provide a way

of understanding design outcomes thatigperior to calculating them in a spreadshedtam

pleased with the outcome.

As to depth and sophisticationtdke the pragmatic point of viewhat | expressed in the previous

chapter. in many cases, some of the more precise, spegd&ggn questionghat would require

automated analysimight be best left to automated testing, using the game code itself to provide
answvers based on its own simulatioridy feeling is that if my design question or test scenario is

too complexand unseeabléo answer via my explore mode it may be more of a verification and
validation type of questior~ XPX ~ E §Z E v GC %ager wil A Z & psle J%o o

% }ee] 0 3} Ju%o0 8§ 3Z P u A]S8Z §Z]s % ](] }u Jeke]}v }( *l]oo-
resolvel lateras game balancing and design refinemenbugresolutiontasks In other words,

they are likely to be the kinds of dga questions that | would ordinarily want to check at a later

stage in the design and development process, by which time automated testing could provide a

more accurate answer.

Another advantage of v /E %o 0 } Gar&lbAn @pproach to querying the designaterialss that

the designer can define for themselves the nature of the issues they are hoping to tehazad
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§Z]e * $ }( & <p]E u v8e v Z vP (op] oC v ]Jv3p]3]A oC ]Jv §Z
input as questions to the toolhe deggner is effectivelylevising and carryingow Z JE }Av ~§ 3§
» « _Xingle exploration constitutes a test caséhe parameters of which are chosen by the
*]Pv E J]E& SoC C Z}}e]vP u}Uhedesigierca@venpeyise ¥nd

reformulatetheir test case oguestion while they are asking it.

This makes a difference to the viscosity of design thinking. Say, for exaveph@ave a question
such astwhat is the number omissionghe playerwill typically haveavailable at any given time,
using a Zompletionistf* % 0 C <ehimagine asking it oy abandonedexhaustive search
based method: in the timéaken for the designer to think through and input thgueryand run
the simulation, and read the results, they might have intuitiveb. fiot even, perhaps, fully

consciously) already have asked and answered this question themselv@stiwa evaluation.

10.16Storage and retrieval powered by progressiolesignrules

| have described how fdrhe Casimir Effettuilt up a collection of lev@esign patternsand

initially stored these ira notebook usindgevernote Kv. =/ Z Puv 8} ¢]Pv 8Z P u [-
progression, working out which progression elements (in the ca3@efCasimir Effecjame

verbs, puzzle types, entity typespuld be inclaed in each level, it became obvious that sifting
through my notebook looking for patterns to use when building my levels would be difficult and

time-consuming.

The Notebook componerthe idea repository component |iﬁigureoo provides a way of storing

such ideas in a way where they are easy to find again at the right moment, thanks to a tagging and
filtering system. The notes (which are images) can be tagged with the progression elements that
they contain, enabling the tool thiter these down to display a subset of notes containing only the
progression elements contained in the selected level. In this wayndkebook component also
addresses aother universal design phenomeners Z JvS]u] §]v B "P-dyvdroviding

existing design materials asstarting point.

3 A Yu% o0 $]}v]eS_ ] %0 C & AZ} § v « §} Ju (}@nténte.g.\cobext &ll kgmp( oo P u
unlock all skills, etc.).
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While a progression planning tochnsuggestind help structurealogical and orderlylesign

workflow, desigrresearchers have showthat it is,in reality, impossible to wedge theomplex

reality of reallife design process intalinear workflow.Designers find themselves generating the

right ideas at the wrong moments AZ] Z }puo 00 Ne] (( S _UD3]e pee ]v
while working ona givenlevel of thegame,designersan oftenfind themselesgeneatingor
discovemgdesign solutions that, while inappropriate ftirat level,might bea good candidatéor

inclusion in anothepart of the game at some point in the futuréhese might béevel design

fragments, workin-progress levelthat donot yet have a home wliin the progression plan itself.

The conventional way for a designer to deal with inopportune but good ideasistéalown

them down beforereturningto the task at handCreativity support tool researchers proposet

design toasimprove upon this, and* % E}A] §Z & §}E& Al3Zz 1]lv }( A]ESpu o
Vv ¢S}E | <« N e SZ C (Luwba®tP0OBM have attempted to do this with

Progessimg s E}S }}1 }u % Fhe d&signer should feel unrestricted to generate ideas that
} vi$ «<u]d A (]thout@ndidcohicious feeling instilled by the formalisation of the

E % E » vS 3]}v 8Z & 3%l AUEE]0N}0C 3} As)vall dololehkating the

all-important unfinishedness and ambiguity in the design situatioyp accommodatinghe

Notebook featureserves to legitimis¢éhe anarchyof the process in that it grants thagesigner

built-in % E u]e+]}v_outdidd }&hounds of the formal constraints of the progression plan

10.17Integration within the design workflow

ForThe CasimiEffect | am usingorogression data created frogressimao inform a ruleset for
procedural content generation in another todludscope To generate a game level, | use the
E o A v3 u}u v3[e 0]*8 }( }3Z /AE%o0] ]30C (]ementstoffit@r aE]S %o E

master list ofrules | havalevisedto create game level@his relationship can be seen in the

workflow diagram ifFiguregg. This is similar to howRefraction[s % E}P E e¢¢]J}v %0 VV]VP

component integrates witlits level generation system, except insteachalingtwo components
within the same tool, the data is passed between my progression planning todllatascopeia

an exporter | wrote for this purpose.

As well as using data produced by the tool, | am fiegdiata into it. | have been using information
about game progression that | have derived from playtesting to estimate changes to the

progression state for a given level. Thisimsilsr to the way | have used, on occasion, estimates
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derived from playteshg in myMachinationsmodels Here againgdata generated from playtests
can stand in for (i.e. simulate) dynamics that are not being generated by the model, in the case
where the model is incompleté=orexample, fofThe Casimir Effe¢heed to estimatehe

minimum and maximum amount of surplus ammunition the player can accumulate over the
course of the game, and to help with this | have been feediregages oplaytesting results (i.e.
how much ammo the player typically has left at the end of a giveal}ento my progression plan

as data for these kinds of calculations.

A more detailed and systematic breakdown of hBragressimdunctions can be found in the

Appendix.

10.18Next steps

So far, by buildin@rogressimaround the needs of my case studies, |ééwund itto be useful

In other words] have foundhe core idea of progression planning together with my adaption and
extensions, hasffered meaningful support for the progressidesign ofvaried genres as
represented by my five case studies. There still some features | would like to add to explore
the possibilities for interoperabilityt specifically the importing of playtesting data and the
exporting ofprogressioArelated design data for use as game assets. Beyond this, a logital
stepin this work igo see if a generic approach could be developed further to support a wider
range of designers and their desigitsvould make sense for a similarly iterative development

process to be used for this, involving designers as beta testers tamirftother development.
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11. CONCLUSION

The adoption of game design tools, | have argued, would represent a significant evolution in
current practice, from a craftbased practice to a setionscious desigiWith thisproject| add to
the field of work on gameekign tools by contributing evaluation research from a practitioner

perspective This work was framed by tHellowing research questions:

1. Can game design tools improve game design practice?
2. Cangame design tools expand the scope of game design outcomes?

3. How dodesigntools change or impacthe gamedesign process?

More generally, | hoped to discover knowledge that could contribute to future game design tool

development research.

To answer these questions, | totile point of view of a practitiongrundertakingpradice-led

evaluation researchJsing a method oparticipantobserverl *@E (o 3]A %o Eapplig]}v E _

game design tools to longitirtal game design case studiétaving recorded and reflected upon
my design work with a range of game dedigals, | drew from this material twelveelected
observations that touched on various aspects of my experience with thanalysed andramed
these observationsvith a discussion of evaluation themes | developed drawingaome design

research literatue, Design Studies and Creativity Support Tool research

11.1. Summary and significance of observations

Based ommy experiencesl came to a number of conclusions about game design practice with

tools.

Using game design tools can be challenginigveloped the iew the game designers need to
develop better formal understanding of game systems in order to underdtaeid
representations in tooldt isusefulfor tools themselves to offgpaths or bridges tdormalliteracy
within the tool. The simulation of ganmay dynamics, for example, seems to offer a good entry
point. Toolghat build upon semformal existing design practicessuch as flowcharting t also

provide a way in
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By tallenginga designerand providing the designer a way of meeting the new lelmagjes tools
present, tools can have a positive effect on practle@m notions of game desigrsubjective as
they may bet codified into these tools, | felt that | gained new knowledge about potential game
design processes and game design process iargerBeing compelled to extertiaeand

formalise my thinking impacted my design thinking not only when | was using tools, but this
influence extended to my design thinking and activities even when not using tools, permanently
changing the way | approaciesign. This makes me think that tools offlee possibility oframing

a journey towards deepening knowledge over the long term.

In addition, using tools seemed to afford me new design freedoms and confidefoeend that by
defining my own desigrules| could make design movesore securdy, and experiencgreater
freedom to explore owing to the fact that | could leave it to a tool to remind me of my boundaries.
Procedural content generation in particular afforded me freedom to work at differentdesel

abstraction concurrently.

Game productiororganises desigmaterials havinggame desigrsupport for organisingnd
structuringmy design materialshowever, meant that ¢ould safely create more design materials
without needing the context of proddion. Perhaps one of the most powerful aids to me has been
simple visualisatiort visualisations of the design situation are a major step up from current
practice. Tools help provide structure for process as wdikscovered how a tool can provide

workflow to help concepts along a path towarfilsal concrete gameplay.

Within this context of added structure and securitpngputational support had the effect of
expandinghe scope of game design aames allowing formore compexity in my progression

logic andgame systems designs.

Thissecurity and confidencaffordedis not total, howeverl discovered that | needed to exercise

critical judgement in relation to the representation of my designs as viewed through the filter of a

tool, as | found that &ol does not give a designer a full or even necessarily a true account of the
A(puv_ Y ( 8Z JE <]PvVX *]Pv E up+*3 A 0}% 0]5 E C v}§ ipes 3}

wisely.

Indeed, these tools require that the desigriake areflectivepoint of view not only in relation to

their design activities but also their use of the tools: a designer should be msalasgot to let
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themselvedbecome ]+3E § }J}E E Av Jv8} » usC_ A}EI 8Z § ( =+ 8Z

needs of thedesign.

So whié tools mayoffer benefits they can requireadditionaleffort from the designerThis
involves not only effortequired by the tools in terms of learning and usdget, also preparatory
work on the design materiajsrior to use, i.eso they can be represited and manipulated in the

tools.

| have addressed some aspects of how design tools might be integrated into existing design and

development workflows, noting thagame design tools do not have to do everything for a
designer, as a designer has a rangproductionreliant tools tincluding prototyping, player
metrics, automated testing that may be more suitable for performing certain kinds of design
tasks.l have argued that, similarly, ringledesign tool need cateof all design thinking needé.

toolset, rather than a single design tool, may be the ideal.

| found that tools can replace some, but not all, roles that prototyping curresettyein game
design practiceln addition, pototyping and design tools can complement each other: ideas
geneiated from prototyping can be channelled into tools and playtesting data can be ingut int

tools to inform and complete design models.

It ishelpful for a tool to enable the designer to participate in design thinking processs *"Zuu v

*% tlfoundtrat AZ v 3}}o ]« ~ 0o A E E_ 3Z yinkd@me coftertHE& |3
counterproductive.l haveproposed that we focus on evaluati@md analysisvhen supporting

design thinking, angerhapsleave validation and verificatialype tasksto other kinds oftools.

By building my own todProgressimpl found thatit is possible to applgnd adapt psSo EJ-
progression planning approach to other game genbgs,ising mycase studieand theirconcrete
progression planning challenges to discipline andrmfthis processl developedsome ideas for

extendingthe concept, which | incorporated into my tool.

As a solo researcher, there have necessarily been limitations on what | have been able to achieve

in this project.Time spent on game production tasks @aat the expense of game design activity,
and meant that | was not able to make as much progress with my case studies as | would have
liked. More progress would have given me the opportunity to test tasks that arise more towards

the end of the developmentycle such as game balancing. Ideally, | would have undertaken this
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research as a designer with a production team. This would have lessened the loatsrofaron
design development (i.éabour that had to be performed but didob contribute to researchand

would have alstbeen more representative of a team experience.

11.2. Future research directions

| was not able to represerall game desigtools and approaches in this studihis was in part due
to the limited time and scope of the project, but aldoeto the nature ofgame design tool

research itself: oftera software tool is not intended or designed for use outside of the specific
research validation scenarfor whichit is built. One of the toolst The Sentient Sketchbgadkn
extremely useful lookig tool that | hope to use in some formarfuture project t| attempted to

use but it became clear that there was a mismatch between specific features of the tool and the
feature ofthe case study | had intended to use it fovhile this iscompletelyunderstandable from
the pointofviewof & « & Z &E[-+ tesaarch §oalst would be beneficial if we coulds

a fieldencourageand find ways to enable researchers to facilitdied party practiceled

evaluation oftheir work At the very leastthis could enable researchers developing new work in

this area to better review previous wark

There is still much scope for dedicated praciieé evaluation research in this area. Even at a
personal levell am yet to master thestwols, andthey have ony just begin to change the way
design. In view of this, it is my intentiém spend more time with them exploring their possibilities

and observing how my design practice develops.

, AJvP (Juv  p30 E[* % E}PE ++]}v % 0 vv]vPptidrs akd &@ddibds oo + uC
useful for my case studies, an obvious next step is to engggadtceled evaluationinvolving
other designersand their gamesand perhaps further adapting the tool to accommodatene of

the range of progression design problerhat they encounter.

In the course of this project | have become interesbgdhe idea of exploring potential
relationships between producticdependent design tools and method®.g.playtesting
prototypes and player metrictéand design thinking tool3.here is aange of design dateurrently
being used within the context of analytics tools, i thervice of datalriven design. A question for

future research is whether sualatamight beused in the context of game design tools, in the
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service of seltonscious game design practidea?hort, what if, via design thinking tools, data

science could be brought somehow more under the control of designers?

Right now many game designers are suspicangeverfeel threatened bythe use oftechnology
in desgn, as it is sometimes used against themn even to replace thenTheproblemof howa
tool-supported designpracticecanbe adoptedby a significant section of the game design
community(and from there, give rise to a practitioner discoursgnains a gjnificant challenge

andone worthy of further enquiry.
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APPENDIX

Progressimo description

Overview

Progressimo ia tool | developed. It ia progression design or plannif@Butler et al. 2013jool ta

tool for planning the experience of player over the course ofghme.

The designer builds a progression structure by creatieghentsand creatingconnections
between those moments. The designer can constrain (lock or unlock) player progress via these

connections, and also by gating access to moments (gsiten based on their content.

dZ }vS vS }( u}lu v8e }lu% E]e » Z wirogreSsios Ztatdkle [FogEepsion

state contains variable data that represents player progress, cpilegression elements

The designer can verify and guide their design @sdvy creatingprogressiondesignrules
(constraints).These rules govern the usemfogression elements within moments relative to

progression state

Progression units

Progression elements

Progression elements are any type of game content where therordehich that content is
experienced over the course of the game matters. This can be, for example, skills that the player

must learn, narrative knowledge that the player acquires, experience points or inventory acquired.

There are two main types of praggsion state elements. | have divided them into two types here

not because they function differently in my tool, but to better explain how elements typically used
in game design fit in to the concept of progression state elements and how this mightthiect
ACszC E 3E 3 C 5§z «]Pv E A]8Z]v 8Z 38}}oX /| Z A 00

Oouvde VvV A"Pu <83 AE] o+ X

Knowledge type elements can include skills or concepts that are introduced to the player (e.qg.

game mechanics, puzzle tygyeenemy types), access to areas of the game world that the player
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has unlocked, and narrative developments. Knowledge elements are typically qualitative rather
than quantitativein character, they will not be removed from the game state once added lfeg. t

cannot be unlearned), and they feature in only part, not all, of the game.

Game state variables that are relevant to progression are usually expressed quantitatively and

feature throughout the game. Common examples would be XP and currency.

Moments

Moments represent chunks of gameplay experienced over time by the player. As far as the tool is
concerned, the function of a moment is to update game progress. It serves as a container for the
introduction of, or quantitative changes to, progression staengents. Moments can be used to

represent, for example, levels, tasks, missions or parts thereof.

Moments are unique (i.e. they are not modules that can be instanced). The designer can set

moments to be either replayable or not replayable.

Moment elemeris

To define the content of a moment, the designer selects progression state elements from the

progression state elements lisind adds them to thenoment elements list(see below).

The tool currently uses font styles to show whether progression stataeés on the list are
unlocked for use (i.e. satisprogression rulest see below)A regular font style denotes that all
paths to the selected moment contain the prerequisites for that element; italicisation means that
one or more, but not all paths tde selected moment contain the prerequisites; a greyed out
style indicates that it is not possible for the player to have encountered the prerequisites for that

element before playing the selected moment.

AgFigurerr| shows, thedesigner can choose to include a progression element in a moment to
*]PV](C ]3° JV3E} p 8]}v }E ]v ope]}v }( <Stedthlkilos PE o u ASE] Xd X

specifying the number of instances of the element gained by completion of the mof@egnt8

rounds of ammunition+10 XP). Negative quantities can also be uséor example, to specify the

use of inventory items or currency that are used during the moment (e.g. aomisgy cost5
gold).
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While the content of a moment is used by thaot for its own calculations, the designer may also
A v 8} pe 3Z]e 0]*8 + I]v }( "8} }_ }E edtm.asfesporalings AZ]Jo A}«

moment in a mission or level. Such a list featureZin(E S F}M[ddwel editor component.

Figurerr: Moment elements list

Progression rules

Progression rules guide the designerasgis the order in which new game content (called
"o EIPE ¢¢]}v 8§ S o0 uvsSe ]Jv §Z S}}oe u C JVSE} pn 8§} §Z 9
the form of prerequisites, where one element is defined as arprpiisite (orco-requisite) of

another element.

Progressiorrules editor

Progression rules are defined in theogression rules editarThe progression rules editalows
the designer to aeate game elements and create progression rules by designating elements as
prerequistes and cerequisites~0}P] o Jeipv S§]}v ~"}@6f oth€Eelem@hisihE | %o ©

editor offers two different interfaces for editing the rules.

Figurepp|showsthe matrix editor. This editor is functionally similarconstraints editor

componentof Refractionfs S}}oX dZ ]lPVv E Z |I» 00 }v SZ PE] S} *%o
a column is a prerequisite of an element in a row. Tdw@ automaticallyinfers transitive

prerequisitesand visualizes these relationships in the matrix. Inferring these transitive

relationships is aon-trivial calculation for a designer to performanually Dark blue cells indicate

an explicit prerequisitespecified by the designer, while light blue cells indicate inferred ones.

The editor also displays g@equisite relationships (which do not featureRefractionfe $}}oeX dZ -

are indicated by aqua coloured cells. Currently these must be specifiedthsiggaph interface

of the progression rules editor, showr|kiigureqq
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Progression plan

dZ % E}PE *+]}v %0 v ]» AZ E P uUu/ e %E&}PE ¢¢]}v «SEU SUE ]
modelling of noAinear progression structurgsuch as the example shown in Figure 23),
Progressimdias a graptbased editor. The designer creates a new moment by creating a graph

node.

Figuress Example of a progression plan graph

Connections

Connectionsre onediredional graph edges that connect the moment nodes. Téeywe asa way
to funnel and constrain progress. Access in the game from one noaedtiiher requires a

connection.

For example, a completed stage in a mission unlocks the next mission stage, oetaoggoroom
or level allows the player to move to the next room or level. If the moment is setiayable it

is assumed that the player may return and replay the content of the moment. bpkee-world
structure checkboxs selected (see below), momis that have no incoming connections can be

accessed at any time (assuming tigameplay gateules are satisfied).
There are two types of connectionslocking connectionsnd prerequisite connections

Unlocking connections

The most typical connectios anunlocking connection This connection denotes that the
preceding moment has provided a sufficient condition to unlock the targeted moment. This means
that if a moment has two preceding moments, completion of either of those moments will unlock

the targeted moment.
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Figurett|shows a level structure that contains unlocking connections. In this example, playing

through a warehouse area (defined in the form of a Moment) unlocks access to both the street

and sewers locations. Thwcks location can be accessed via either the street or the sewers.

Figurett: Mission graph with unlocking connections

Prerequisiteconnections

A prerequisite connectiordenotes that the previous moment must be completedmder to
unlock the connected moment. This is useful when a set of mission tasks can be completed in any

order. Prerequisite connections are visualised using edges with thicker line widths.
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Figureuu: Two missions that use kb unlockingand prerequisite(thick lines) connections

Figure 45 shows prerequisite connections. In the top mission, the player must collect both an
apple and an orange before they can make a fruit salad. In the bottom mission, the player can

either buy adress or a suit to attend the ball, but shoes are compulsory.

Openworld structure checkbox

For openworld style games, or games whagameplaygates(see below) are the dominant device
used for enforcing a progression structure (freemium games, for elgmpake heavy use of time
and resource gates), the designer can checkagpen-world inheritancecheckbox. This tells the
tool that access from the end node of one connected group of moments to the start node of
another group does not require a connectidn other words, a moment that has no incoming

connections is accessible at any time (but may be gated).
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Figurevv: Two missiongfrom The Particle Who Knew Too Muyxhithin an open world structure

247






Moment properties tab

When a moment node is selected its properties can be selected on the left hand side of the
interface These include a list of the progression elements that the mincontains, and a list of
gameplay gates. Both these lists are editable. In addition, a list of all possible paths to the selected
node is displayed, as well as the potential game state (in terms of progression elements) at the

point that moment is reackd.

Progression elements list

Alongside the graph interfaclist of all game elements displayedThe elements in thkst are

displayed differentlyaccording to their eligibility for use in the currently selectadment eligible,

ineligible and potetially eligible. Eligibilitys based on the progression rules defined using the
progression rules editor, anchlculated using a graph traversal algorithmy(rogression plan

analyser) to determine whether a given element satisfiesrtiiesapplicablem the context of that

moment. For example, if theulesstipulate that greerammoshould notbe includedin the game

before yellowammohas been discovered, and no paths leading to the selected level contain

C 00}A uulU §Z ~APE v uu}_ *&0 C5 Apod]v o]P] o _X }VA E- oC

leading to the level contaian ¢ 00}A uu} o u v3U 8Z o u vs AJoo u ElI A

The inclusion oh *%0}S vS8] oo C 0§ Bdeto the Bap¥iear progression structure. It
services the caswhere one or more, but not all, paths leading to the level satisfyules
e} 18 A]S8Z 8Z o0]-3 ouvs8X ]JvP "%}8 v8] ooC o]P] o _u¢C
appropriate or inappropriate for inclusion in the selected level, depending on the nafuhe
game or the element itself. Theesigneris left free to makean informed decisiomas towhether

they wish to include the element.

Moment elements list

Themoment elements listis the content of a moment, and represents the changes to the
progresson state as a result of the moment being playdy elementrom the progression
elementslist maybe §} §Z ¢« 0 § u}u vS[e % E}PE °**]J}v 0 u vSe 0]*S

then choose to give the element a numeric value, which can be negative&s@dy5).
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Gameplay agites
A gameplay gatds imposed on the player during the game. The game state must meet the

}v 181}ve }( u}lu v8[e P S ¢ Jv }E €& 8} ]5Z E 8§} PlJv }E }u%o S
Paths to selected momeriist

Thepaths to selected moment lisindicates all possible paths to the selected level. The total

number of possible paths is displayed above the list. Selecting a path highlights all the moments

along that path in the graph view.[figurexx the paths to seleatd level listtan be seen on the

bottom left. One of the paths is selected. The moments along the path are highlighted in the

progression plan.
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