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Abstract 

Inspired by Brian Eno's ambient music, which is persistent and supports different levels of 

engagement, this research explores ambient gameplay in computer, video and pervasive 

games. Through the creation of original games containing ambient gameplay and looking for 

ambient gameplay in existing commercial games, this research focuses on gameplay that 

supports a range of depths of player engagement. This research is not concerned with ambient 

intelligent environments or other technologies that might support ambience, but focusses on 

gameplay mechanisms. 

The definition of ambient music is used as a starting point for developing a tentative set of 

properties that enable ambient gameplay. A game design research methodology is initially 

used. Two very different research games, Ambient Quest (using pedometers) and Pirate Moods 

(using RFID, radio-frequency identification, technology) are analysed. The resulting qualitative 

ambient gameplay schema contains themes of persistence, discovery, engagement, invention, 

ambiguity and complexity. In order to confirm the wider applicability of this result a case study of 

an existing commercial game, Civilization IV, is undertaken. Ambient gameplay properties of 

engagement, complexity, abstraction, persistence and modelessness identified in Civilization IV, 

and other commercial games, are combined with the ambient gameplay schema to develop a 

definition of ambient gameplay. This definition is the basis for a set of investigative lenses 

(lenses of persistence, attention, locative simultaneity, modelessness, automation and 

abstraction) for identifying ambient gameplay. 

This research creates a deeper understanding of computer games and hence gives game 

designers new ways of developing richer gameplay and gives games researchers new ways of 

viewing and investigating games. 
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óIt is another world entirely and is enclosed  within this 
one; it is in a sense a universal retreating mirror image of 
this one, with a peculiar geography é composed of a 
series of concentric rings, which as one penetrates 
deeper into the other world, grow larger é each perimeter 
of this series of concentricities encloses a larger world 
withinô (Crowley, 1981, p. 11) 
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Chapter 1   Introduction 

1.1 The problem 

In this thesis ócomputer gamesô include video games, console games, pervasive games and any 

other games that use computing technology. 

Computer games are played by many people. In America in 2011 49% of households own at 

least one dedicated game console, and on average own two (Entertainment Software 

Association, 2012). McGonigal argued that computer games have the power to change the 

world we live in: óGame designé[is] a twenty-first century way of working together to accomplish 

real changeô (McGonigal, 2011, p. 13). Computer games that move beyond being played only 

on a console or computer have been pervading society as everyday life becomes óinterlaced 

with gamesô (Montola, Stenros, & Waern, 2009, p. xix). These ópervasive gamesô are important 

in offering people ways to interact and change the world. Gaining a deeper understanding of 

pervasive and other types of computer games is a way of giving designers better control over 

the games they are creating, better ways of accomplishing positive change through games. 

Additionally, a deeper understanding of games will result in richer gameplay experiences and 

player enjoyment. 

The inspiration for this research followed a thought experiment carried out in 2004 in which 

ideas were considered of how underlying properties of ambient music could be used in the 

understanding and design of games. In particular the properties of pervasive games seemed to 

partially match with the properties of ambient music (see Chapter 2), except that the ability to 

have a range of levels of engagement was not a defining property of pervasive games, but was 

a defining quality of ambient music (see Chapter 2). 

Very quickly it became apparent that many questions were raised by this sublime collision of 

ideas and a more rigorous, methodical process of investigation was started, initially to 

determine if a game could be produced that explicitly had a range of levels of engagement as a 

main property (see Chapter 4). 

1.2 The aims 

This research builds on a 22-year career in the games industry as a game designer, bringing 

game design and development expertise to bear on a problem space that requires both 

academic perspective and pragmatic approaches to practice based research. In particular, the 

building of games within rigid resource constraints, but that nevertheless enable examination of 

very specific types of gameplay is important. The research also builds on an interest in ambient 

music that started in 1978 on first hearing Brian Enoôs Music for Airports (1978) album. 

The research will develop a deeper understanding of games, specifically of ambient gameplay 

and develop a way of not only defining but also investigating ambient gameplay. Since the 

research is explorative, identifying and focussing on key areas is important; there are many 
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tangential areas of interest that could have caused the research to spiral out of control in a 

multitude of directions. Early research was aiming to create an understanding of óambient 

gamesô, but once it became clear that ambience was present in many different games the aim 

of the research switched to focus on ambient gameplay. 

Once the properties of ambient gameplay are established,  they are then used to produce 

ólensesô. Schell explains the concept of lenses: ñGood game design happens when you view 

your game from as many perspectives as possible. I refer to these perspectives as lenses, 

because each one is a way of viewing your designéThey are not blueprints or recipes, but tools 

for examining your design.ò (2008, p. xxvi) This research is not primarily aimed at producing 

lenses (or tools) for design, but rather to create lenses for investigating ambient gameplay. 

There is a discussion of future applications in game development in Chapter 9. 

The lenses developed in this research are guidelines for focussing attention on specific game 

properties that support ambient gameplay; these lenses can be applied to any game. They are 

presented as statements with accompanying questions for interrogating a game in order to 

reveal ambient gameplay.  

Before attempting to meet the overarching aim of producing investigative lenses there are a 

number of prior aims that must be met:  

¶ defining ambient music  

¶ developing a description of the properties of ambient music 

¶ identifying types of games that are likely to contain similar ambient properties  

¶ studying games that contain those ambient properties 

By investigating games containing ambience, based on the definition of ambient music, a set of 

underlying properties are identified. These properties are then used to develop ways of 

analysing games for ambience and hence extending knowledge of games and possibly 

providing an approach that could give fresh insights and inform game design. These ambient 

gameplay properties can be applied more widely to many types of game, thus providing the 

possibility of developing new gameplay and more fully understanding existing gameplay. 

1.3 The research program 

The thread of research starts with a definition of ambience in music that is then used to build 

and investigate games in order to create a way of analysing games for ambient gameplay. 

A first question to address is the nature of games that have properties based on the definition of 

ambience revealed in the literature review (Chapter 2). Exploratory studies using research 

games are carried out (Chapters 4 and 5). A schema describing games that exhibit ambient 

gameplay is developed. The central question being addressed at this point is whether games 

with ambient gameplay can be produced, and then, assuming this is possible, developing a 

robust analysis of them. 
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The schema produced from the research games describes a particular type of ambient 

gameplay and this schema is at a high-level, describing general properties rather than specific 

mechanisms. Although this schema describes games that were expressly built to demonstrate 

ambient gameplay, a further investigation is necessary to discover if this schema has a wider 

applicability and can be used in the meaningful analysis of games that were not explicitly built to 

demonstrate ambience.  

A new study of an existing commercial game that exhibits some of the properties that were used 

when developing the research games (Chapter 6) is conducted next. The gameplay 

mechanisms of the chosen game are investigated to determine which ones facilitate the 

ambient gameplay properties derived from investigating ambient music (which was used in the 

development of the research games). These ambience supporting gameplay mechanisms are 

then analysed to determine their underlying properties.  

In this way an initial idea about games that exhibit a ógameplay ambienceô (as distinct from 

aesthetic, non-gameplay ambience, such as rippling water or atmospheric sound effects) is first 

investigated through a ótop downô approach by building and playing research games that contain 

this gameplay ambience. Then a óbottom upô approach of looking at detailed mechanisms within 

a particular commercial game is applied. 

The ótop downô high-level schema and óbottom upô set of properties are then brought together to 

determine how they relate to each other (Chapter 7). Establishing what they have in common, 

how well the properties support the schema elements and the extent the schema describes the 

properties. 

A definition of ambient gameplay is derived and applications of ambient gameplay are 

discussed before finally giving concrete, practical analytical guidelines, or lenses (Schell, 2008), 

for investigating ambient gameplay (Chapter 8).  

This research is not about technologies that might support ambience, such as ambient 

intelligent environments, but rather about gameplay properties. This research is not about 

arriving at a definition of óambient gamesô or of developing óambient gamesô, but rather of 

looking for ambient gameplay. Although initially the idea of developing a definition of ambient 

games was pursued, during the research it became clear that ambience could be present in 

many different genres of games. The idea of looking for a definition of ambient games was set 

to one side (see Chapter 9). As previously mentioned at the beginning of this chapter, one of 

the game types considered has been pervasive games (see Chapter 2), though this research is 

not specifically about pervasive games. Pervasive games are just one type of game in which 

ambience is found (see the third study, in Chapter 6, for a very different game in which ambient 

properties were found). 

1.4 Contribution to knowledge 

This research makes an innovative contribution to the analysis of computer games. There are 

no other descriptions of methods for analysing ambient gameplay in computer games. 
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Suggestions for altering gameplay experiences to introduce ambient gameplay show how they 

have a practical use in game development, though the extent of their precise future usefulness 

in this area is yet to be determined. See Chapter 9 for a discussion of this. 

The main contributions to knowledge of this research are a definition of ambient gameplay and 

six investigative lenses for identifying ambient gameplay for use by game designers and 

researchers to analyse games. They are far reaching and can be applied to any game, old, new 

or future, to give new insights into gameplay. They are of particular relevance given the rapid 

increase in processor power and the already high quality of graphics in games. The extra 

processor power available in modern gaming systems is available to create more sophisticated 

and animate worlds and also to increase the extent and complexity of the artificial intelligence in 

games. A number of modern open world games have produced extremely rich worlds, but still 

the gameplay is often confined to a small bubble around the playerôs character. The use of 

investigative ambient gameplay lenses can reveal important directions for game development to 

create much richer and more compelling experiences for players.  Real-time gameplay may be 

extended beyond the area immediately surrounding the player, possibly building on the use of 

intelligent agents able to roam far beyond the playerôs immediate vicinity (for example, as was 

tried in S.T.A.L.K.E.R. Shadow of Chernobyl (GSC Game World, 2007)).  The lenses also show 

ways in which a variety of levels of player involvement may be implemented. Suggestions of 

both uses of ambient gameplay and how to implement ambient gameplay are more 

contributions to knowledge; see Chapters 8 and 9. 

A There are theoretical definitions of properties of ambience, see Chapter 2, and descriptions of 

a particular application of design research methodology, see Chapter 3, that are also 

contributions to knowledge.  

1.5 Structure of thesis 

1.5.1 Chapter 2 - Literature review 

Ambience, particularly as found in music, is described and a set of properties applicable to 

games derived from this are outlined. Pervasive games, that seem relevant to the properties, 

are described in order to set this research in context and inform the development of ambient 

gameplay. The ambient properties of games are used later in the design of the research games 

as described in Chapters 4 and 5.  

1.5.2 Chapter 3 - Design research methodology 

A design research methodological approach for this research is described. The qualitative 

methods employed in each of the studies are described later, in each study chapter (Chapters 

4, 5 and 6). 

1.5.3 Chapter 4 - Study one: Ambient Quest game 

The first exploratory study is described in which a game based on the ambient properties 

described in Chapter 2 is developed and used to explore the applicability of functional ambience 
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to games. The study is run in two phases between which the game is updated. Qualitative data 

is gathered and used to inform the design of the game developed for the second study. 

This first study confirms that making and playing a game with a high degree of functional 

ambience, or ambient gameplay, as described in Chapter 2, is possible. A number of additional 

properties that support ambient gameplay are discovered. 

1.5.4 Chapter 5 - Study two: Pirate Moods game 

A new game featuring ambient gameplay, as previously defined, is developed and used to 

gather more qualitative data on the nature of ambient gameplay, testing the results of the first 

study and filling in gaps. Properties discovered in the first study are either supported, clarified, 

extended or discarded.   

The results of the first two studies are then used to develop a schema describing important 

properties of ambient gameplay. This schema is based on the properties of ambient gameplay 

confirmed as actually present in the research games, rather than being based on the provisional 

description of gameplay ambience outlined in Chapter 2. 

1.5.5 Chapter 6 - Study three: Civilization IV 

In order to discover the applicability of the findings, from the first two studies, to games that 

were not expressly developed to exhibit ambient gameplay properties, a third study is run in 

which an existing commercial game, Civilization IV (Firaxis Games, 2005), is investigated to 

determine ways in which ambient gameplay might be present in it. In this investigation, the 

original description of ambient gameplay from the second chapter is used. This enables the 

triangulation of results, thus establishing that ambience is not only present in games that have 

been explicitly designed to contain ambience, but also is present in games that have not been 

explicitly designed to contain ambience. 

A set of properties that support ambient gameplay are developed from the data derived from 

this study. A discussion of these properties includes reference to other games, demonstrating 

that they are widely found in games. 

1.5.6 Chapter 7 - Findings 

The high-level schema, developed at the end of the fifth chapter, and the properties of 

ambience, from the previous chapter, are then compared, contrasted and combined to create a 

single set of properties of ambient gameplay. 

1.5.7 Chapter 8 - Discussion 

The properties discovered in the previous chapter are now framed as a definition of ambient 

gameplay. Building on this definition, six investigative lenses for identifying the presence of 

ambient gameplay are created. Uses of ambient gameplay are considered. 
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1.5.8 Chapter 9 - Conclusion 

Following a contextual statement, limitations and future directions for research are given. 

Practical applications of ambient gameplay are discussed. 
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Chapter 2   Literature review  

2.1 Properties of ambient music 

óAmbientô has been used to describe a particular type of unobtrusive music. The term óambient 

musicô was used by Brian Eno to describe the music on his 1978 album Ambient 1: Music for 

Airports. In the sleeve notes Brian Eno gives a definition of ambient music: ñAmbient Music must 

be able to accommodate many levels of listening attention without enforcing one in particular; it 

must be as ignorable as it is interesting.ò (Eno, 1978).  

The roots of ambient music can be seen in pieces like Eric Satieôs 1917 Furniture Music 

(musique dôameublement) composition which was written ónot to be listened to; one should be 

no more aware of its presence than of the furniture around oneô (Wilkins, 1975, p. 294). In 1937, 

speaking to Kostelanetz, John Cage said: óWherever we are, what we hear is mostly noise. 

When we ignore it, it disturbs us. When we listen to it, we find it fascinating.ô (Cage, 2004; 

Holmes, 2008, p. 381). In 1968 David Behrman created a film soundtrack of environmental 

sounds and electronics which he called ócollage musicô, but which had much of the óatmosphere 

and flavourô of what had been labelled óambient musicô (Holmes, 2008, p. 398). In 1972 Wendy 

Carlos released a record called Sonic Seasonings combining synthesized sounds with 

environmental sounds consisting of óquiet, subtle sounds, carefully composed to gently bob the 

imaginationô (Holmes, 2008, p. 399). 

A wide range of music is described as ambient, for example: ambient dance, ambient drum-n-

bass, dark ambient, hard chill ambient (McLeod, 2001), ambient dub, industrial ambient, space 

music (Holmes, 2008, p. 403). The fact that so many pieces of music are considered to be 

ambient is indicative of the imprecision of the idea of ambience in music. Holmes tells us that óit 

is difficult to draw a line showing where ambient music ends and ñotherò music beginsô, óthe 

current definition of ñambientò embraces a diverse sonic range of musicô (Holmes, 2008, p. 402).  

However, there are some core features of ambience as described by Brian Eno that seem 

axiomatic and form the basis for the working definition of ambience used in this research: 

¶ Engagement: the music is both ignorable and in the background and interesting and in 

the foreground. The listener may focus their attention on the music if they wish, shifting 

it from ignorable/background to interesting/foreground. 

¶ Affect: the ambient music creates a mood and may affect the way the listener is 

perceiving, or thinking about, the location. In the liner notes to Music for Airports Brian 

Eno says: óAmbient Music is intended to induce calm and a space to thinkô (Eno, 1978). 

That music creates a mood is also true of other types of music, but is a stated intention 

of ambient music. With ambient music the listener may not be fully aware of the music, 

óan ambience is defined as an atmosphere, or surrounding influence: a tintô (ibid.). Toop 

quotes Eno writing in a paper called óStreet Life in November 1975: ówe might use it 

[music] to modify our moods in almost subliminal waysô (Toop, 2001, p. 9). 
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¶ Persistence, and continuance: the ambient music continues in the background adding a 

ótintô to the location. Although listeners could stop the music, there is an idea of the 

music continuing in the background and listeners being able to dip in and out of it as it 

óaccommodates many levels of listening attentionô (Eno, 1978). For Eno one of the 

driving forces behind creating ambient music was to create something that did not 

conform to the assumption that people had short attention spans; he wanted to create 

something longer and continuous (Eno, 2004, p. 94). Carlos had taken a similar 

approach in 1972 with her double LP Sonic Seasonings (Carlos, 1972) which featured a 

track a side of mood pieces intended to óinvoke the essence of the four seasonsô 

(Holmes, 2008, p. 398). 

¶ Context: although all music self-evidently is played in some location and the location 

may have some influence on the listeners experience, the relationship between ambient 

music and the location it is played in is particularly significant since the stated intention 

of ambient music is to be óenvironmentalô and to create an óatmosphereô (Eno, 1978) in 

an environment. 

The first two properties, Engagement and Affect, are concerned with the experience of the 

listener, the second two, Persistence and Context, are concerned with easily measurable 

physical properties of the music. Each of these features are also applicable to other types of 

music. However, with ambient music the dials on each of these properties are turned to a 

relatively extreme position: 

Engagement: the music is both intensely interesting and attention grabbing while 

simultaneously being ignorable and in the background; the listener is able to shift their attention 

along this spectrum. A great deal of music is primarily designed to be both very engaging and in 

the foreground (see the comments on Beethoven below in óLocationô). Lift music and muzak is 

designed to be unengaging and in the background. Ambient music is intended to be 

simultaneously both engaging and unengaging: óThere is no longer a sharp distinction between 

foreground and backgroundô (Eno, 1982). The listener can choose how much of their attention 

they invest in the music and the music is written to support a range of attention investment. 

Affect: the primary function of the music is to create a mood, to evoke a sense of place, to 

create óan atmosphere, or surrounding influence: a tintô (Eno, 1978). óAffectô is deliberately used 

here, rather than óemotionô, to suggest a more embodied perception: affect óis a full-body, 

multisensory experience, temporally and corporeally delocalised, incorporating emotions but not 

reducible to themô (Shinkle, 2005). Massumi argues emotion is a ósociolinguistic fixing of the 

quality of an experienceô whereas affect has an óirreducibly bodily and autonomic natureô (2002, 

p. 28). The idea of óaffectô being more visceral than óemotionô seems to be a good fit for the 

experience of listening to music (or of playing games).  

Persistence: an argument could be made that all music is persistent. A piece of music starts 

playing and continues to the end (assuming it is not paused), while playing the music might be 

considered as persistent. However, the persistence that ambient music evokes is implied by the 
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description Brian Eno gives of listening on headphones to the background sounds while sitting 

on the patio while in Ghana: óI wanted to be situated inside a large field of loosely-knit sound, 

rather than placed before a tightly organised monolithô (Eno, 1982). The sounds of Ghana 

wildlife persist beyond Brian Enoôs listening experience. While listening to the sounds on the 

headphones he started to perceive them as music. The idea that there are a collection of 

sounds that the listener may tune into is at the heart of ambience as described in the previous 

discussion of engagement. Ambient music is persistent in a slightly different way to other music. 

The listener may dip into the ambient music, while it plays in the background; other music is 

often written to fully engage the listenerôs attention throughout.    

Context: ambient music is óenvironmental musicô (Eno, 1978) designed to affect the space that it 

is played in. Ambient music, according to Eno, is inextricably linked to the space it is played in: 

óit has to have something to do with where you areô (Eno, 2004, p. 96). óIt [ambient music] 

blended with the sounds of the environment, and seemed to invite one to listen musically to the 

environment itselfô (Tamm, 1995). Music exists in a ólistening spaceô that is a composite of 

spatial characteristics as well as the emotions elicited, and ambient music exists in a very 

different listening space from, say, Beethoven (Demers, 2010, p. 116). A recording of 

Beethoven is mixed to give the impression that the listener is at a concert, whereas ambient 

music, such as Enoôs Ambient 1: Music for Airports is mixed so that it ólacks foreground and thus 

easily melts into its surroundingsô (Demers, 2010, p. 117). For example, KLFôs ambient Chill Out 

album óseems to position itself in the background of any space in which it is playedô (ibid.). 

However, as well as blending into the background ambient music also ócreates the impression 

of an acoustic cocoon that surrounds the listenerô including moments that seem incredibly close 

(Demers, 2010, p. 119). Music for Airports has been described as ónot music from the 

environment but music for the environmentô (Holmes, 2008, p. 400). 

Many of the properties described are present to a lesser or greater degree in all music; however 

in ambient music these properties are present in particular ways that enable it to be 

differentiated from other music. Ambient music facilitates a wide range of listener engagement 

while playing persistently in an environment with the intention of creating a specific mood or 

atmosphere for affecting that environment. 

Ambient music has been used in virtual worlds. The Second Life wiki lists a number of ambient 

music stations that users can listen to (Linden Research Inc, 2012) while within the Second Life 

virtual world. Ambient music has also been explicitly designed for virtual worlds, for example the 

AudioSquare (also known as the MediaSquare, see figure 1) in which the user can move 

around a virtual environment amongst 3D objects emitting spatial sound (Frank, Lidy, Peiszer, 

Genswaider, & Rauber, 2008; Lidy, 2009). 



 10 

 

Figure 1: AudioSquare/MediaSquare 3D multimedia environment 

Background music has been used extensively in games and has been explicitly labelled as 

óambient musicô; for example talking about their game Osmos the developer, Hemisphere 

Games, says:  óProgress from serenely ambient levels into varied and challenging worldsó and 

suggests players wear headphones to get the full experience (Hemisphere Games, 2012). One 

of the defining features of Myst (Cyan Worlds Inc., 1994) was its óminimal ambient musicô 

(Collins, 2008, p. 66). The composer, Robyn Miller said: óthe main focus became making the 

music as atmospheric or ñenvironmentalò as possibleô (ibid.). In Myst the ambient music was 

used to create moods in specific environments, for example the Myst sound track includes 

Fortress Ambience Parts I and II (R. Miller, 1998) which sets the atmosphere in The Mechanical 

Age in the game. In many games, changes in ambient sounds and music are used to signal a 

move to a different environment. 

Music and sound in games as well as conveying a mood or can also have specific gameplay 

functionality, interacting with the gameplay (Collins, 2008, p. 90). For example in Doom (id 

Software Inc., 1993) ambient sounds were used to indicate that demons were close to the 

player (Collins, 2008, p. 65). In Skyrim (Bethesda Game Studios, 2011) the music changes to 

signal an attack by an enemy, but if you run away from the enemy the music changes from 

óattackô back to ópeaceful travellingô once you have safely escaped the enemy.  

The link between music and gameplay, where the music specifically alerts the player to game 

events and supports the functioning of the gameplay, is an important step towards considering 

ambient gameplay. Sometimes the link between gameplay and game music is blurred: ógame 

music may also appear as joint mood providers and usability features when a change in the 

melody signals an event in the game environment é although masked as mood enhancing 

features, the sounds are still important usability signals and it is crucial the player apprehends 

themô (Jorgensen, 2008, p. 176). 
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So, ambient music, playing in the background, may have a gameplay function, signalling 

changes in gameplay events. In this way music and gameplay are inextricably linked; though 

playing a game without listening to sound is possible, game audio and music have the ópower to 

instantly pull the player in the game worldô (McCuskey, 2003, p. xxvii). Sound and music in 

enhance the game experience by óinforming the player about the state of the game world and by 

cuing emotions that enhance the immersiveness of the gameô (Egenfeldt-Nielsen, 2008, p. 127).  

Identifying gameplay properties that are similar to the properties of ambient music offers a novel 

way of investigating gameplay. Since gameplay, music and sound are linked so closely 

together, that there may be some correspondence between their underlying properties seems 

possible. For example, these links are clear when a non-ambient sound like a monster roaring 

in a game plays. The playerôs attention is drawn to the monster. The sound is likely to be played 

at a higher volume than any background music or sound effects in order to stand out. The roar 

demands the playerôs attention and has an important gameplay role in addition to adding to the 

mood of the game. The roar is part of the monsterôs behaviour and is likely to be signalling an 

imminent attack. 

Investigating the four properties previously identified as central to ambient music   

to discover if they might be used to create gameplay enables the development of ideas about 

ambient gameplay. These four properties of ambient music are used as key elements of the 

experimental games developed for this research.  

In the next section aesthetic ambience is discussed. Aesthetic ambience is not central to this 

research, but needs describing in order to be clear about what is being excluded. 

After the aesthetic ambience section the central thread of this research resumes when a type of 

game (pervasive games) that seems to offer the potential for ambient gameplay is analysed. 

That pervasive games seem likely to contain ambience makes them a good starting point for 

thinking about games that are purposefully built to contain ambience. 

2.2 Aesthetic ambience 

Before moving on from defining ambience, making a statement about aesthetic ambience is 

important. 

Ambience that is not connected to any mechanisms is found in games, but this type of aesthetic 

ambience (clouds drifting, birds flying, waves breaking on the shore and so on) is largely 

beyond the scope of the ambient gameplay that is investigated in this research. 

Aesthetic ambience can sometimes be part of the story telling in the game, or can throw 

attention onto gameplay mechanisms. For example, in many levels of the game Thief (Looking 

Glass Studios, 1998) there is a moon in the sky. The moon has no direct gameplay purpose, but 

does explain why there are light and shadows in the streets. The shadows do have a gameplay 

purpose: the player character can hide in them. So, the moon has no direct gameplay purpose 

but does support the fiction that there are shadows to hide in. The moon in Thief is an example 
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of aesthetic ambience which, although not directly connected to gameplay, does support the 

gameplay. 

An example of aesthetic ambience that does not support gameplay but is just to create a more 

convincing game world are waves in Civilization IV (Firaxis Games, 2005) (both on the sea, in 

lakes and breaking on the shore). The waves have no gameplay function and are not necessary 

to support the idea that there are bodies of water in the game. They are there purely for 

aesthetic purposes. 

The game ambience that this research is focussed on is connected to gameplay. 

Having excluded aesthetic ambience from this research the next section resumes the 

discussion of how ambience might be exhibited in games by discussing and defining pervasive 

games. 

2.3 Pervasive games 

Pervasive games offer a useful starting point for the development of games with ambience 

since they have properties similar to those described previously as being central to ambience. 

Pervasive games exist when gameplay and real life become mixed, Huizingaôs ómagic circleô 

(1955) becomes a óblurry, porous structure, it is often hard or impossible to clearly differentiate 

the ordinary and the ludicô (Montola, 2005; Montola et al., 2009, p. 22). Montola describes them 

as óa game that has one of more salient features that expand the contractual magic circle of 

play socially, spatially or temporallyô (Montola, 2005). For example, the game Momentum, run in 

autumn 2006, had players take on the roles of different dead revolutionaries for 36 days, mainly 

around Stockholm. They played these characters alongside their real life selves. Game events 

occurred throughout that time and included interactions with other players and non-player 

characters communicating by phone, email, MSN messenger and so on (Jonsson, 2006; 

Montola et al., 2009, p. 111). The social element of this Momentum consisted of interactions 

between players, non-players, organisers and so on. The spatial expansion placed Momentum 

in many real world locations around Stockholm. Some pervasive games extend into virtual 

locations, such as many alternate reality games in which websites play a large role, taking the 

player beyond just different locations within a single game world and to, for example, different 

locations on the Internet. For example, in The Beast (Cox, 2001-2007; Montola et al., 2009, p. 

25) interconnected websites led the player into the world of the film AI Artificial Intelligence 

(Spielberg, 2001). The temporal expansion can be tied in with the social expansion, with the 

game merging into real life, outside a traditional game playing session; as in Momentum when 

real life and the game blurred together over an extended playing session. This definition of 

pervasive games is both precise, but also vague. The definition precisely sums up what 

pervasive games are, but also allows for a huge variations between them: they expand the 

magic circle socially or spatially or temporally. This definition clearly overlaps with the definition 

of ambient music so a decision was taken to investigate pervasive games. Another genre of 

games could have been chosen at this early stage of the research, casual games, for example, 
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but the research had to start somewhere so pervasive games were purposely chosen as 

possibly closely relating to ambient music.  

Another definition of pervasive games lists their characteristics: 

¶ Anywhere 

¶ Anytime 

¶ Playerôs location is relevant to and/or affects gameplay 

¶ Game has no set states, always in a state of flux 

¶ Game is always on, 24 hours a day (persistent world) 

¶ Leverages available technology to simulate pervasive state 

¶ Incorporates digital media and traditional media 

¶ Emphasizes community (competitive and collaborative) gameplay 

¶ Game contacts player 

¶ Real world is game arena: Gameworld is constructed on the real world 

¶ Emphasizes journey rather than end outcomes 

¶ Game world, real world influence each other 

This list should be treated as a ówork in progressô and does not necessarily include every 

feature. This gives an interesting set of characteristics, though these do not all apply to every 

pervasive game (Thomas, 2006). Pervasive games also have a number of sub genres, such as 

treasure hunts, assassination games, pervasive larps, alternate reality games (ARGs) (Montola 

et al., 2009, pp. 31-37). 

The properties of ambience previously listed (engagement, affect, persistence and context) can 

be mapped onto pervasive characteristics, especially the ideas of persistence and context 

(includes location). The properties of engagement and affect also sit comfortably within the 

broad definitions of pervasive games. Players could be more or less involved in a pervasive 

game; pervasive games can create an emotional response within a particular location. The 

mappings are made explicit below: 

¶ Engagement 

o Emphasizes community (competitive and collaborative) gameplay 

o Game contacts player 

o Game has no set states, always in a state of flux 

¶ Affect  

o Emphasizes journey rather than end outcomes 

¶ Persistence  

o Anytime 

o Game is always on, 24 hours a day (persistent world) 

¶ Context  

o Anywhere  

o Playerôs location is relevant to and/or affects gameplay 

o Leverages available technology to simulate pervasive state 
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o Real world is game arena: Gameworld is constructed on the real world 

o Game world, real world influence each other 

o Incorporates digital media and traditional media 

Some of these mappings are more definite than others and some, such as óEmphasizes journey 

rather than end outcomesô are rather tentative and might equally have been placed under 

engagement (the player engaging on a journey) or persistence (an on-going journey). However, 

the idea of a journey here seems to be more connected to ideas of an emotional journey rather 

than a literal journey. As with perhaps any game, the player seems likely to have some kind of 

affective response when playing a pervasive game. Irrespective of the lack of many affect 

characteristics there is still a good mapping with the other three ambient features.  

That pervasive games may occur persistently in the context of the real world suggests that a 

range of levels of engagement might be possible. In at least some pervasive games players are 

able to ignore the game for part of the time. However, having a range of levels of engagement is 

not a defining property of pervasive games. 

A range of levels of engagement is an important difference between the definition of ambience 

and the definition of pervasive games. Although pervasive games may have the possibility of 

playing them with a varying level of engagement, this is not a defining property of pervasive 

games.  

At the 2011 Ambient Gaming Workshop, AmGamô 11, definitions of ambient games, as distinct 

from ambient gameplay, were discussed (Sturm, Johansen, Graaf, & Schouten, 2011). The 

features of ambient games identified at the workshop were very close to those of pervasive 

games, with a blending of virtual and real world activities that were temporally and locatively 

expanded (Sturm & Schouten, 2012). The idea that play might continue even when players are 

not actively playing was also included, taken from the paper óAmbient games, revealing a route 

to a world where work is play?ô (M. Eyles, Eglin, R., 2008). Since the workshop was part of an 

ambient intelligence conference (AmI 11: International Joint Conference on Ambient 

Intelligence, 16
th
-18

th
 November 2011, Amsterdam) there was an emphasis on the technologies 

that might be used to implement ambient games; óambient technologies lead to natural and 

unrestricted interactionô (Sturm & Schouten, 2012). The research described in this thesis is at a 

more fundamental level, developing a definition of ambient gameplay that could inform the 

design of games that contain ambience and games that might be labelled as óambient gamesô. 

However, the dividing line between games that contain ambient gameplay and games that 

might be labelled as óambient gamesô may be rather blurred. 

2.4 Functional and experiential properties of games 

2.4.1 Introduction 

Having made a definition of ambience and pervasive games the next step is to define some 

properties of games. 
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There are both functional and experiential properties of games that need to be understood in 

order to determine how ambience might be present in games. Although when initially looking at 

these game properties it was not known which ones would be most important in understanding 

ambient gameplay, but by considering the definitions of ambience and pervasive games it was 

possible to derive a list of the properties that might be most fruitful to look at. Knowing that 

ambience is concerned with engagement and affect it was clear that the player experience 

would be one key element that needed investigating. Knowing that ambience was concerned 

with persistence and context it was clear that something would need to be known about the 

properties of games; particularly, but not exclusively, pervasive games. Specifically, describing 

properties that might be useful in investigating ambient gameplay. The properties described 

here are applicable to many computer games, and some of them are found to some degree in 

every computer game. 

The properties described in this section fall broadly into two groups: properties of a gameôs 

underlying structure and functions, relating to ambient features of persistence and context, and 

those that are about player experience, corresponding to ambient features of engagement and 

affect.  

Some of the properties in this section are picked up later and prove to be of importance; some 

were less important in the later discussions. However, they are all included here to set a base 

line of common understanding of the terms, ready for the later discussions. This baseline was 

needed since some of these terms are used with different meanings in the literature; for 

example, see the section on ócomplexityô below where very different approaches are described 

(broadly, either a systemic definition or a player experience definition). 

In the first section below on functional properties of games, the following ideas are explored: 

¶ Emergence 

¶ Artificial intelligence (AI) 

¶ Representation and abstraction 

¶ Complexity 

¶ Persistence 

These are all fundamental properties of many computer games (including pervasive games). 

In the following section on player experience the following ideas are described: 

¶ Immersion 

¶ Presence 

¶ Engagement 

¶ Attention 

¶ Flow 

¶ Agency 

These were chosen as likely to be important in investigating ambient gameplay. Immersion, 

presence, engagement, attention and flow were all thought to possibly be related to the range of 
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engagement experienced when listening to ambient music. Agency related to the moods 

created by ambient music. 

2.4.2 Functional properties 

In a game which exhibits emergence a small number of rules result in large numbers of game 

variations (Juul, 2002); complex possibilities are the result of a simple set of rules (Salen & 

Zimmerman, 2006). Emergence is not simply concerned with interactions within a game itself, 

but can also work on an experiential level giving rise to ócomplex social or psychological 

relationships among playersô (ibid.) further, the rules give rise to óvariety, novelty and surpriseô 

(ibid.). The patterns and results that emerge from the rules are not predictable from knowing the 

rules. For example, in the real world this sort of emergent behaviour is seem in flocks of birds, 

schools of fish and herds of land animals, and this can be simulated on a computer through the 

implementation of a small set of rules (Reynolds, 1987). 

Games containing emergence can deliver unpredictable play. The precise moment to moment 

actions within the games are not pre-scripted, rather the player interacts according to the 

gameôs rules creating new gameplay events. For example, the experience of a player of a 

strategy game normally varies every time they play as they try out different strategies and game 

units act out different strategies according to their rules of behaviour. Conversely, when playing 

a point and click adventure every player has an identical experience as they step through the 

puzzles in the game. Juul describes these as emergent games and progression games (Juul, 

2005, p. 71). He further describes many games as lying on a progression/emergence scale and 

also games as often comprising a mixture of progression and emergence (ibid.). 

Rich gameplay that emerges from a simple set of rules may result in improved engagement and 

have an emotional effect on the mood of players. Some degree of persistence may be required 

for emergence to appear over time as simple rules are repeatedly enacted. The context of a 

game may be critical in determining the appearance of some emergent properties. For example, 

the particular players and the location may enable the emergence of particular behaviours and 

gameplay. 

Emergence seems to align very closely with ideas of ambient gameplay. If a player has chosen 

to have minimal engagement in a game then the game occurs around them. Gameplay 

emerges from the playerôs actions, but the player is not consciously working their way through a 

series of steps as they might be if the game was a progression game. For example, in order to 

work through a pervasive progression game, some sort of adventure game set partly in the real 

world and partly in a virtual world, the player would be required to focus their attention on the 

game in order to progress (to solve clues). This does not support the idea that the player could 

withdraw their attention from the game while still progressing. 

Emergent behaviour is supported by the artificial intelligence in a game that determines the 

behaviour of game characters, units, movers and so on. The artificial intelligence enables the 

game system to be much less predictable, often with many units interacting together. Frequently 

the artificial intelligence in games consists of a number of simple finite state machines (Adams, 
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2010, p. 448). For example, breaking up the artificial intelligence in a real time strategy game 

into a strategic finite state machine that commands units which each have their own finite state 

machine (Brownlow, 2004, p. 257). These many individual finite state machines control the 

automated mechanisms in the game and may be responding to player input either directly; the 

player does something that affects that mechanism, without any other intermediary than the 

playerôs representation in the game. Or the mechanism may be responding indirectly, as the 

result of other automated actions or as a result of a chain of events initially triggered by the 

player. The mechanism may alternatively be running a set of commands that are not driven by 

interactions with other units in the game, but following instructions that are independent of 

player inputs. 

Whether gameplay events are being triggered directly or indirectly by player input, or are being 

triggered automatically and would occur without any player input provides an important 

distinction. Events that are a result of player actions might be triggered by greater or lesser 

player input. Additionally players may be more or less aware of the input they are making. The 

input could even be the result of player actions that are being carried out independent of the 

game, say, in the real world and away from a gameôs virtual world. Other game events might be 

occurring independent of player input and are just automated game systems. They are not a 

result of player input and would occur anyway. So there is a spectrum of player interactions, 

with another independent set of actions that lie outside this spectrum. In this context the 

interactions are synonymous with the amount of óplayô the player is doing; either actively 

engaging with the game and making events happen or ignoring the game and allowing events 

to happen without them. 

These ideas of events occurring away from the player either as a result of player actions or 

independent of player actions support the ambient features previously described andin 

particular support ideas of a spectrum of engagement, with the game sometimes playing without 

player attention and persistence, with the game carrying on in the background. 

Just as AI in games only approximately simulates real world characters and situations (Adams, 

2010, p. 18), so the game worlds and characters the player is interacting with are only 

approximate representations of those things and they can be very abstract. Crawford argues 

that representation is a defining quality of games. They are not objectively real, but are 

subjective representations of subsets of reality (Crawford, 1982). So, in a Space Invaders (Taito 

Corporation, 1978) game the alien attackers are abstract representations of invaders. This 

degree of graphical abstraction in early computer games is partly driven by the technology 

available at the time (Wolf, 2003), aliens in many more recent games have become significantly 

less abstract (see figure 2).  



 18 

 

Figure 2: Aliens in games 1978 (Rebellion Developments, 2010; Taito Corporation, 1978) 

and 2010 (Rebellion Developments, 2010)  

Similarly in a strategy game the onscreen elements that represent, say, armies are also abstract 

representations of those armies. For example, in the Civilization (Microprose, 1991) game a 

single, small on screen graphic can represent an army. All computer games are 

representational, they are a ófantasy representation, not a scientific modelô (Crawford, 1982). All 

computer game graphics are representational, though some are less graphically abstract than 

others. For example comparing the representation of combat units in Civilization 2 (Microprose, 

1996) to those in Total War: Shogun 2 (The Creative Assembly Ltd., 2011) can be seen to show 

different levels of abstraction (see figure 3).  

 

Figure 3: Warriors in Civilization 2 (Microprose, 1996) and Total War: Shogun 2 (The 

Creative Assembly Ltd., 2011) 

The abstraction here is not just graphical, but also informational. The individual warrior graphics 

each represent a group of warriors. The details of the combat strength and so on are accessible 

elsewhere in the game interfaces. By the use of abstract representation a lot of gameplay 

information can be hidden from the player during play, by, for example, representing large 

systems with single icons. This gives players a choice about how much information they access. 

Another example of this sort of abstraction is in role playing games, where the statistics of 

player characters (character attributes, skills and so on) are often hidden from the player, 

though they can be accessed if the player wishes. For example, in Diablo 3 the player is 

represented on screen by a character. If they wish to access more information on their 
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character, they may open an inventory screen. There is even more information available if they 

wish to access it: a óDetailsô button on the inventory screen, under the basic attribute values, 

enables the player to access the detailed statistics of their character. Players do not need to 

access these statistics, but they can if they wish. Experienced players may find the detailed 

statistics useful for improving their play. 

 

Figure 4: A player character in Diablo 3 (Blizzard Entertainment Inc., 2012) 

 

Figure 5: Player character and inventory screen (ibid.) 

 

Figure 6: Inventory and detailed statistics (ibid.) 
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Both the player-character in Diablo 3 and all the statistics constitute representations of a fantasy 

character. The image of the character contains only limited information, the inventory gives 

more information and the óDetailsô give the most information on the character, in this example. 

Although the numbers give more information on the character they are more abstract than the 

image, which actually looks like a Demon Hunter! At least, in the context of the fantasy world 

created by the game looks like a Demon Hunter might be imagined. 

Juul considers a player confronted with StarCraft and Age of Empires II. Although the games 

look graphically different, the core gameplay and screen layout is very similar. An experienced 

player understands the similarity, a novice just sees the graphical differences. As a player 

progresses from novice to experienced they become more aware of the abstract fundamentals 

of the game, they are able to decode the abstraction (Juul, 2007). 

 

Figure 7: StarCraft (Blizzard Entertainment Inc., 1998) 

  

Figure 8: Age of Empires II (Ensemble Studios, 1999) 

Issues of abstraction in games closely relate to the ambient feature of player engagement, with 

levels of abstraction allowing information and gameplay to be removed from the playerôs 

attention. The ideas of abstraction may change the player experience of a game at a 

fundamental level, allowing a range of levels of engagement and also allowing for many levels 

of complexity in a game; both absolute levels of complexity and perceived levels of complexity. 

There are different definitions of complexity; Anderson lists eight different approaches to 

defining complexity (Anderson, 1994). His fourth definition has complexity occurring at the óedge 

of chaosô, as artificial entities interact in Conwayôs Game of Life (Gardner, 1970), for example. 



 21 

The edge of chaos where complexity is found exists between regular, periodic systems and 

systems that collapse into randomness and turbulence (Salen & Zimmerman, 2004, p. 155; 

Waldrop, 1992, p. 12). These systems may also be self-organising and adaptive; containing 

ófairly independent parts which are highly interconnected and interactiveô (Cowan, 1994, p. 2). 

In addition to the systemic definition of complexity given above, complexity can also be defined 

in terms of perceptions of both the number of elements, or levels, and the interrelations between 

them (Avital & Cupchik, 1998). Visual complexity has been defined simply as óthe amount of 

detail or intricacy of line in a pictureô (Snodgrass & Vanderwart, 1980). By applying this sort of 

approach to complexity determining player perceptions of complexity is possible. Within the 

studies completed for this research an absolute measure of complexity is not needed, nor is it 

necessary to define complexity in a systemic way, rather complexity is a property observed by 

players. 

Robinson considers complexity to be something that can be ascribed an absolute value based 

on informational demands imposed by the task and uses ódifficultyô to describe the resources 

that a person needs to meet the demands of a task; these resources comprising affective 

variables like confidence, motivation, anxiety and ability variables like intelligence, aptitude and 

cognitive style (2001). Treating complexity as a property observed by players does not 

contradict Robinson, since even if the complexity is fixed, the judgement of the amount of 

complexity by players will vary depending on how difficult they find the game; this difficulty level 

being dependent on the playerôs affective and ability resources. 

 Considering complexity in terms of difficulty is useful as it throws light on the player experience 

of complexity. Difficulty may be broken down into óabsolute difficultyô (measuring difficulty within 

a game by comparing tasks), órelative difficultyô (difficulty of a task at the point the player 

confronts it) and óperceived difficultyô (how difficult a task appears when a player meets it) 

(Adams, 2010, p. 341). Absolute difficulty might correspond to an absolute systemic measure of 

complexity; perceived difficulty correspond to the player perception of complexity. 

Complexity does not seem to directly relate to the ambient features of persistence and context 

already identified but does seem to be important in changing player engagement and affect 

(also features of ambience) when they are playing a game. Further, that the degree of player 

engagement may affect how complex they think a game is seems possible or vice versa, the 

degree of engagement may affect how complex a player thinks a game is. 

The persistence in ambient music had the music continuing in the background, even when the 

listener was not engaged with it The same can be true of games, with persistence often cited as 

a defining quality of massively multiplayer online games: the game progresses even when the 

player is not interacting with it (Bartle, 2004, p. 1; Castronova, 2006, p. 818). Similarly many 

casual games on Facebook, such as FarmVille (Zynga, 2009), share these characteristics of 

persistence. Persistence is not a property that is exclusive to massively multiplayer online 

games, though these do offer a good example of persistence. 
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This definition of persistence in games is very close to the definition of persistence for ambient 

music and is therefore seems to be a defining property of ambient gameplay. Persistence is 

considered in the next section where it is given as an important quality of pervasive games and 

is further explored later in the studies carried out in this research.  

2.4.3 Player experience 

Before considering the ambient feature of engagement in relation to games first defining the 

related concepts of immersion and presence is useful. 

Immersion occurs in a game when a player becomes caught up in the story and the world of the 

game, suspending disbelief and having a sense of being transported into the game (McMahan, 

2003, p. 68; Murray, 1997, pp. 97-99). Although not a defining quality of ambience there does 

seem to be a sense of being transported while listening to ambient music. Murray says of music 

and immersion: ómany people listen to music in this way, as a pleasurable drowningô (Murray, 

1997, p. 99). 

Presence is often used synonymously with immersion (McMahan, 2003, p. 70) and is defined as 

ñthe subjective experience of being in one place or environment, even when one is physically 

situated in anotherò (Witmer & Singer, 1998). This is similar, but not identical, to immersion, 

being more concerned with actions and realistic responses/perceptions within an environment, 

in particular a virtual environment (Zahorik & Jenison, 1998). Whereas listeners can be 

immersed in music, presence does not seem to be such a useful concept when applied to 

music. Witmer & Singer state that immersion and involvement are sub parts of presence. 

Presence is a very useful idea when considering games and the extent to which players may 

feel that they are present and acting in the game world. Engagement is similar to presence, but 

more focused on interaction. 

OôBrien & Toms define user engagement (with technology) as óa quality of user experiences 

with technology that is characterized by challenge, aesthetic and sensory appeal, feedback, 

novelty, interactivity, perceived control and time, awareness, motivation, interest, and affectô 

(2008). They further review previous research and list the following attributes of engagement in 

computer games:  

¶ Attention 

¶ Challenge 

¶ Feedback 

¶ Interactivity 

¶ Perceived user control 

¶ Pleasure 

(ibid.) 

OôBrien & Tomsô model of engagement explicitly includes variations in engagement. These 

variations are in the levels of intensity of the attributes they have identified as belonging to 

óengagement with technologyô. Although not specifically focused on engagement with games, 
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they are included in the technologies covered by this (ibid.). This possibility of variation ties in 

very neatly with the ideas of variation of engagement with ambient music and confirms that 

players can have different levels of engagement with games. 

Dickey defines engagement in computer and videogames as relating to narrative, point of view, 

interactive choices, focused goals and challenging tasks (Dickey, 2005). Engagement is 

concerned with the gameplay skill of the player at progressing, or winning, in a game and can 

be at a nondiagetic level. Engagement is at its heart an emotional investment in play. 

(McMahan, 2003, p. 69) 

Engagement is also linked to how much attention players focus on the game, as in listening to 

ambient music there is a range of engagement as players focus more or less on the game.  

Attention is a process in which an individual, in response to an event, selects relevant 

information from their environment, retrieves appropriate references from memory, evaluates 

the event and decides what to do. The individual focuses on all this information, though there is 

a limit to this focus, this attention, which is the amount of information that the individual can 

simultaneously process (Csikszentmihalyi, 1992, 2002, p. 31). Attention may also be focussed 

on acquiring knowledge by the ófocusing of sensory, motor and /or mental resources on aspects 

of the environmentô (Sheridan, 2006, p. 16). Attention may be allocated in different ways and 

may be hierarchical, with larger tasks containing many subtasks. How attention is allocated 

depends heavily on stored information (what we already know) (Sheridan, 2006, p. 17). 

Flow as defined by Csíkszentmihályi is a state of consciousness achieved when a person is 

completely absorbed in a task with thoughts, feelings, wishes and action all working together. 

The flow state is intrinsically rewarding with the individual engaging in progressively more 

complex challenges as their skill level increases in order to achieve the flow state 

(Csíkszentmihályi & Nakamura, 2009, p. 92). In this way the experience is always linked to the 

individual and their skill level. Also the experience that enables any individual to achieve a flow 

state changes over time as their skill increases. 

Figure 9: Model of the flow state 

(Csíkszentmihályi & Nakamura, 2009, p. 95) 
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When in a flow state a person focuses their attention on the task at hand, they are completely 

absorbed in the task with all their attention focused on it. Both games, play (Csikszentmihalyi, 

1992, 2002, p. 72), and computer games in particular are good at producing a flow state 

(Adams, 2010, p. 339; Salen & Zimmerman, 2004, p. 338). The degree to which a person 

focuses their attention varies with the amount of mental processing power they commit and the 

complexity of the information in their environment. 

Ignorable (ambient) events may only require a small amount of attention. They might be viewed 

as ósubtasksô of a larger task of perceiving the surrounding environment. In a game there is an 

overall large task of playing the game, but within this there are many subtasks that must be 

accomplished in order to progress. This is similar to the nested loops of game sub-goals 

described by Cousens (2005) (ideas of nesting are discussed again in Chapters 6, óStudy threeô, 

and 7, óFindingsô). So, some ambient events in a game may be considered to be subtasks or 

sub-goals that only demand a small amount of attention. The game is a multitask activity with 

some events requiring more of the available attention resources than others. See the Tulga-

Sheridan paradigm of multitask attention allocation given below. 

 

Figure 10: Tulga-Sheridan paradigm of multitask attention allocation 

(Sheridan, 2006, p. 21) 

Ambient events might be considered as having a range of importance as more or less attention 

is focussed on them. The overall level of attention paid to the game may be high and may be 

constant, but the amount of attention paid to ambient events is just one part of this overall 

attention. This would make it possible to be in a flow state with high overall attention and 

engagement with a game, but where ambient events occupy a variable part of the overall 

attention being spent on the game. 
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Where a game containing ambience is played in the real world (see previous section on 

pervasive games) the attention spent on the game may also be only a small part of the total 

attention being expended. The experience of not only focussing attention on a game but also 

interacting with the game at an optimal level might give rise to a sense of agency in a player. 

A player has a sense of agency while playing a game when the gameôs formal constraints 

(things the plot of the game guides the player towards doing) are in balance with the material 

affordances (actions the player is able to take) (Mateas & Stern, 2006, p. 654). If a game has 

too much plot (formal constraints) or too many actions for the player (material constraints) then 

the sense of agency will weaken (ibid.). 

Murray sees agency as one of three important properties of interactive drama (which includes 

games). The other properties are immersion, which she defines as being about how people 

construct their belief in the drama, and transformation, which she defines as being about how 

the medium can change to enhance both immersion and agency. She defines agency as being 

about users doing things to affect what is being represented (Bartle, 2004, p. 605; Murray, 

1997, pp. 97-182). 

The idea of agency is very similar to that of presence and closely relates to flow. The player 

engages in a game by interacting with the game world, though engagement is not necessarily 

tied to plot. Engagement is very close to agency, though engagement is something the player 

does and agency is something the player experiences. 

Agency is also related to presence. The player may have a sense of presence in a game, but 

interaction is not required to feel this sense of presence. Presence might be viewed as just one 

component of agency, an awareness of the game world and actions that are occurring there. 

This awareness is of being present and also acting within the world. Agency goes beyond this to 

include an awareness of characters and plot in progressing through a game. 

One of the primary design goals of the game Façade (Mateas & Stern, 2005b) was to create 

player agency. In the game agency was divided into ólocalô (the playerôs immediate actions) and 

óglobalô (changes to the overall experience, such as changes to plot and ending) (Mateas & 

Stern, 2005c). 

For a game with ambience it may be that the playerôs sense of agency changes in strength as 

they become more or less engaged with the game, as they become more or less aware of their 

senses of immersion and presence. This might be viewed as their local agency fluctuating while 

their global agency (if this is present in the game) might remain strong. 

2.4.4 Conclusion 

In this section on the properties of games some fundamental aspects of both game function and 

player experience have been discussed and definitions that are relevant to ambience have been 

suggested.  
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2.5 Summary 

In this chapter ambience in music was defined in terms of a set of four features: engagement, 

affect, persistence and context 

After developing this definition of ambience a type of game (pervasive games) that seems to 

closely match the ambient features was described. This was a useful first step in considering 

how to design games that contain ambience.  

After discussing the definition of pervasive games a number of key game properties that 

seemed likely to be used in understanding ambient gameplay were defined in order to establish 

an understanding of the meaning of these (sometimes slightly ambiguous) terms for this 

research. 

Both the understanding of pervasive games and of game properties may inform the design of 

games with ambience for the research studies that are described later in Chapters 4 and 5. 

By drawing on the definitions and descriptions in this chapter a more detailed definition of 

properties of games with ambience may be listed: 

Engagement 

The player has the option of engaging more or less with the game and is able to change 

the degree to which they are focussing on the game at any time. 

Affect 

The game creates a mood that affects the way the user perceives their environment. 

Persistence 

Gameplay is continuous, in the background. 

Context 

The game has a locative element, though is not necessarily set in a specific location. 

This is not a final definition of ambient gameplay, but rather a tentative definition of ambient 

gameplay based on the definition of ambient music. This is a starting point for the research into 

ambient gameplay. The properties listed here seem likely to be found in games with ambience, 

but whether they are defining properties, or whether they are found in many types of games is 

still unknown at this point. 

In the next chapter a methodological approach is described that will allow this definition to be 

used practically to explore ideas of ambient gameplay. 
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Chapter 3   Design research methodology  

3.1 Introduction 

Having, in the previous chapter, arrived at a tentative definition of properties that are likely to be 

found in games with ambience the next step is to see if these can be used in the creation of 

actual games. In order to be able to learn something from creating games based on these 

properties an overarching methodological approach is needed. This chapter describes this 

methodology, though the methods used in each of the studies are given at the start of the 

chapters in which they are described. The overarching methodological approach in the first two 

studies (Chapterôs 4 and 5) is design research. A third study, a case study of an existing 

commercial game, was carried out to verify and enrich the findings from the first two studies 

(Chapter 6). 

3.2 Games research 

Computer games are often large complex systems bounded by commercial and technical 

constraints (Bates, 2001, p. 17). Players are an important focus of these game systems 

(Adams, 2010, p. 9). The investigation of individual components of games is possible, for 

example focussing on the gameôs mechanics, but this is limited, giving only partial information 

on a game. Fully understanding a game as a whole system requires some investigation of 

player experience (Aarseth, 2003). The investigation of player experience is possible using 

many different quantitative techniques such as measuring galvanic skin response, eye tracking, 

button logging and so on. However, qualitative investigations are particularly well suited to 

explorative studies (Patton, 2002, pp. 139, 239) where little is known about the topic and 

especially where gaining knowledge of player experience is important. In this investigation into 

ambience so little was known at the beginning that it was impossible to know what quantitative 

measurements might yield useful data. The qualitative approach enabled the simultaneous 

exploration of a broad range of different mechanisms and experiences. 

The research could be targeted at particular areas of interest (in this research ambience) by the 

creation of research games optimised to investigate particular aspects of gameplay (Mateas & 

Stern, 2005a; Pinchbeck, 2010; Zimmerman, 2003a). At the start of this research an 

overarching methodology was sought that included the creation and modification of games. This 

was modelled on the standard games industry practice of having to constantly tweak and 

improve games from one generation to the next as a response to player feedback and changing 

technologies (Livingstone & Hope, 2011, p. 22; Zimmerman, 2003b, p. 177).  

To summarise, a methodology that included the creation of games, playing games and eliciting 

player feedback, then modifying those games, or creating new ones, as a response to feedback 

in order to further investigate emerging themes was needed. Design research was identified as 

a practice-based methodology that fulfilled these criteria, as it can include the development of 

artefacts as part of the research process (Lunefeld, 2003, p. 11)  
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3.3 Design research 

Laurelôs Design Research: Methods and Perspectives (2003) gives a good overview of the 

different types of design research, with nine different approaches to design research listed, see 

below. This clearly demonstrates the way that design research has been used in different 

situations and to investigate things from different perspectives. 

¶ Experimental design research 

¶ Qualitative design research 

¶ Quantitative design research 

¶ Speculative design research  

¶ Experiential design research  

¶ Performative design research 

¶ Discovery-led/poetic design research  

¶ Formal/structural design research 

¶ Procedural design research 

(Laurel, 2003, p. 8) 

Despite the many varieties of design research, they fall broadly into the following three 

categories (Frayling cited by Lunenfeld (2003)): research into design, research through design 

and research for design. Research into design incorporates historical and aesthetic studies. 

Research through design utilises design as a component of the research process and tends to 

be project based. Research for design is to ócreate objects and systems that display the results 

of the research and prove its worthô (ibid.). The research into games proposed here 

concentrates on óresearch through designô, building experimental games to explore key aspects 

of games. This is an iterative process similar to the approach recommended by Zimmerman 

(Zimmerman, 2003a, 2003b) when he encourages researchers to build and modify games for 

research. 

While evaluating designs (gameplay mechanism designs, for example), the researcher needs to 

employ methods to gather useful information. Eric Dishman (2003) suggests an óAsk, Observe, 

Performô framework for design research projects. óAskô is about getting information from people, 

whether at the start of the project when defining the research or at the end when testing a 

product. óObserveô is about watching what people actually do. óPerformô is concerned both with 

designers putting themselves into the roles of the users of their products and with getting those 

users to try out and critique óplausible future scenarios using concept, prototype and product 

level ñpropsò to simulate future technologiesô (ibid). Research into computer games that uses 

simple experimental games to explore ideas fits neatly with this approach; using inexpensive 

technologies that display some of the mechanisms of more expensive, and even non-existent 

future technologies, and that also allow for rapid development and changes in direction.  
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Vaishnavi and Kuechler (2004) outline a design research methodology for developing software.  

 

Figure 11: The general methodology of design research (ibid) 

This methodology comprises five steps: Awareness of Problem (Space), Suggestion, 

Development, Evaluation and Conclusion with built in feedback loops, allowing the developed 

artefact to be evaluated and altered and then evaluated again until enough data has been 

gathered to draw useful conclusions about the research area. Applying this version of design 

research methodology for games research enables experimentation with prototypes to evaluate 

and reveal underlying properties that may lead to generalizable results that are applicable to a 

wide range of computer games. The application of this approach to exploratory research into 

games is shown in the figure on the next page. 

The figure on the next page builds on previous game design research methodology that was 

created in the early stages of this research (M. Eyles & Eglin, 2008b, p. 280) 

The design process builds by an iterative process that allows the properties (including emergent 

properties) of different gameplay mechanisms to surface and enables the researcher to take 

into account individual playerôs interpretation of the gameplay. This allows game designers the 

opportunity to observe a game and the properties of the game and utilise these to improve the 

design. Some properties may be exploited to improve play, others may hinder play and ways of 

removing, or ameliorating, these may be found. Similarly, this iterative process allows the 

researcher to pursue and focus on promising lines of inquiry as they emerge. This is particularly 

suited to the explorative investigation of ambient gameplay in which lines of enquiry may 

change during the research as new data is collected and analysed,  
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Figure 12: Game design research approach to explorative investigation (after Vaishnavi 

and Kuechler)  

3.4 Case study for triangulating results 

The third study in this research is an instrumental case study (Stake, 1994, p. 237) in which a 

game is qualitatively analysed to support the results of the first two studies; triangulating 

through the use of multiple data sources (Janesick, 1994, p. 214; Patton, 2002, p. 306). In 

addition to confirming conclusions from the first two studies, the third study also provides new 

themes that enrich and deepen understanding. 

3.5 Rigour 

Sampling was purposeful; enough data was collected to ensure saturation, with additional data 

collected in the second phase, or block, of the first two studies. (Morse, 1994, p. 230) 
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Throughout the research, records were kept and shared with the supervisory team. This 

enabled the confirmation of emerging themes and ensured that the methods were appropriate. 

Results and methods were further validated through presentations, papers and posters at a 

range of research events from international conferences, symposia and talks to the research 

community at the University of Portsmouth. All published papers and posters detailing the 

research were made available online throughout the research to facilitate peer review. 

3.6 Conclusion 

Having now described a methodology for carrying out primary research the next two chapters 

describe the first two studies that were carried out with a design research approach, and also 

include the methods used. The third study, a case study, is then described, along with the 

method used. 
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Chapter 4   Study one: Ambient Quest game 

4.1 Introduction 

The way in which some of the properties of ambience found in music might be found in games, 

in particular pervasive games, had been discussed. Next a game that not only contained the 

ambient properties found in pervasive games, but also had the ambient music property that 

explicitly allowed the player to have a range of levels of engagement, was created. 

This research was still at a highly explorative stage and so what might be discovered was not 

clear until the game had been built and played. 

4.2 Aims 

The overall aim of this study is to discover properties of ambient play in a pervasive game that 

was designed to incorporate some of the properties of ambience identified when investigating 

ambient music. Although ambient properties could be incorporated into a game, until the game 

was actually played there is no way of telling what the consequences would be of using these 

properties when creating a game. 

The game was designed and built within tight budgetary constraints, so a very inexpensive 

technology was adopted: basic, inexpensive pedometers. The computer program part of the 

game was kept simple so that it could run on almost any PC and also was comparatively quick 

to create. However, despite these constraints care was taken while designing and building the 

game to ensure that it would meet the requirements have the following properties: 

Engagement 

The player has the option of engaging more or less with the game and are able to change the 

degree to which they are focussing on the game at any time. 

Affect 

The game creates a mood that affects the way the user perceives their environment. 

Persistence 

Gameplay is continuous, in the background. 

Context 

The game has a locative element, though is not necessarily set in a specific location. 

In particular this study was initially aimed at discovering more about engagement and mood and 

the effects of persistence and context. Later in the study, the areas of investigation were 

broadened out. Also, the aim of this study was not to generalise but to get rich, in depth data, on 

specific ambient gameplay properties, due to the explorative nature of this research (Patton, 

2002, pp. 139, 239). 
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Additionally this study provided experience of using an iterative game design research 

methodological approach (M. Eyles & Eglin, 2008b), to confirm that this would be an appropriate 

methodology to use for the next study. 

4.3 Participants 

Convenience sampling was used for the first phase of this study (Bryman, 2008, p. 183), with 

the participants all attending a conference where Ambient Quest was the conference game. 

Eighty people played Ambient Quest at the Women in Games Conference, 19
th
 to 21

st
 April 

2007 at The University of Wales, Newport.  

Purposive sampling was used when choosing participants for the second phase of this study 

(Cresswell, 1998, p. 118; Miles & Huberman, 1994, p. 28). The research required that all 

participants experienced the research game, but convenience was also an important factor. The 

research was taking place alongside the principle researcherôs challenging, full time job, so time 

was extremely limited and this pragmatic approach had to be taken in order to ensure 

successful collection of useful data. The explorative nature of the research game study meant 

that the exact outcome was not known. Consequently, there was no prescription for ideal 

participants. The participants in phase two comprised thirty six students in the School of 

Creative Technologies at the University of Portsmouth studying game development. 

For the Ambient Quest studies a criterion approach (ibid.) was taken, talking to and observing 

people who had experienced the ambient research games, chosen randomly from all the people 

who had played the games. 

4.4 Apparatus 

The Ambient Quest game was designed to exhibit elements of ambience, to be as óignorable as 

it was interestingô (Eno, 1978) and to allow players to determine their own levels of commitment, 

from ignoring the game to fully engaging with it. The Ambient Quest game supported this with 

participant engagement lying on a spectrum of ófullô to ósuperficially slightô. To play the game 

participants wore a pedometer to track the number of steps they took and then entered the 

steps into the game to determine the number of moves their player character could make in the 

virtual game world. The further players walked in the day the further their player character could 

travel in the game, either under their direct control of the player or automatically under the 

control of the computer. This allowed the gathering of game data (steps) in the background, with 

the option of becoming more or less engaged with this process. Similarly controlling the game 

character allowed more or less player engagement. 

The computer game was a simple role-playing game in which a player character gathered 

experience, levelled up, collected items and battled enemies while exploring a world of varying 

terrains. 
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Figure 13: One of the pedometers used for Ambient Quest 

 

 

 

 

 

 

 

 

 

Figure 14: Ambient Quest version 1 screen, 2006 version (phase 1) 

The first version of the Ambient Quest game was programmed late in 2006 and was used for 

phase one of this study at the Women in Games 2007 conference. This version of the game 

had two parts, a ómasterô program and a óclientô. The players gave details of their steps (as 

measured using a pedometer) and moves to the researcher who then entered them on the 

ómasterô program. The client program was for displaying the current state of play for the player; 

this was generated from a log file (a .txt file) that the researcher sent to the player. 

Following this phase, some minor changes were made to the game program to make it both 

easier for users and to give users a richer experience. The interface for entering data was 

simplified so players could easily enter the steps they had taken themselves. The graphics were 

improved and players given a choice of styles and worlds to play in. The richer graphics and 

variety of worlds were to improve player experience of the game since they would be playing it 

over a much longer period than the three days of a conference. See figures 15 and 16 on the 

next page. 

The role of gaming equipment was an important consideration when devising the research 

game; there were initial thoughts of wholly embedding the game in the environment, 

independent of any player carried equipment. However, financial constraints precluded this and 

also the game would have been constrained to a single location. Having the game free roaming 

and persistent offered some interesting possibilities for gameplay at this early stage in the 

research, with the player able to interpret the game rules and develop their own approaches to 

play. The pedometer gave players a link to the game, symbolizing their involvement in the game 
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and allowed locative, or spatially expanded, play at a very low cost, with the playerôs world 

taking on diegetic properties.  

 

 

 

 

 

 

 

 

 

 

Figure 15: Ambient Quest version 2 screen, 2008 version (phase 2) 

 

Figure 16: Different Ambient Quest styles 

4.5 Methods 

Techniques were drawn from different research traditions throughout the research, for example 

non-participant observation from ethnography (Bryman, 2008, p. 410),  (Patton, 2002, p. 265); 

analysis by constant comparison from grounded theory (Glaser, 1978, 1992; Glaser & Strauss, 

1967). 

Ethnographic techniques, such as observation, are particularly suited to exploratory research, 

where the outcome is uncertain as a new area is being investigated; further the data may be 

óunstructuredô, that is not conforming to a predefined set of categories and focussing on a small 

number of cases (Atkinson & Hammersley, 1994, p. 248). This Ambient Quest study and the 

following studies (Chapters 5 and 6) may be considered as case studies; they are both bounded 

and specific  since they both focus on a single game (Stake, 1994, p. 236). Case studies benefit 

from gathering data from a wide array of sources in order to build an in-depth picture 

(Cresswell, 1998, p. 123). The first phase of this study involved observation and discussions 

with participants. In addition online news sites (The Guardian (Krotoski, 2007) and GameSpot 

(Boyes, 2007)) were monitored to gather public responses to ambient gameplay following 

reports on the first phase of this research. Though interesting, the data from the news sites did 

not have a direct bearing on this research and does not form part of the argument presented 




























































































































































































































































