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Introduction


When discussing the role sound has in gaming it is important to consider many different factors, for example, this dissertation will discuss the perception of sound, including how we listen, spatialisation and how sound will affect a players’ immersion within games. A variety of different genres of games will be used to deliberate how sound is used in Gaming. These will include but not be limited to First Person Shooter, Horror, Third Person Story, Vintage, and Massively Multiplayer Online Role Playing Games (MMORPGs). Video games can be experienced in a variety of different ways, for example, hand-held gaming, PC/console gaming and virtual reality gaming; these will all be taken into consideration. These different types of video games, both within separate console types and genres, have different aspects that are important to creating a successful game, which will give the player an enjoyable experience. For example, it is imperative that the storyline within a Massively Multiplayer Online Role Playing game is complex and engaging as this is crucial to a player’s enjoyment of the game (Kelly, 2004:173)[footnoteRef:1].  Where as with a virtual reality console the aim is to convince the player that they have been transported to an alternate reality. This is achieved by tricking the human brain through the use of illusions (Parisi, 2015:3)[footnoteRef:2]. This will be discussed in the third chapter entitled ‘Immersion’.  [1:  Kelly, R.V. (2004) Massively Multiplayer Online Role-Playing Games: The People, the Addiction and Playing Experience. McFarland. 173]  [2:  Parisi, T. (2015) Learning Virtual Reality: Developing Immersive Experiences and Applications for Desktop, Web, and Mobile. Sebastool: O'Reilly Media, Inc. 3] 


Sound is used for many different reasons within games. Music tracks are utilised for a variety of different reasons, for example, as background, feedback for menu selection and to create a required atmosphere (Sweet: 2104:188)[footnoteRef:3]. Dialogue is also used in most genres, this is especially prevalent in story-based games, allowing the creator to expand and progress the story and create a cinematic experience. Film and television, along with many other forms of media, equally rely on sound to create an ambience. This is due to these forms being limited to human beings’ two strongest senses, vision and hearing. Sound effects expand the viewers’ understanding of a moving image to help create a comprehensive mental picture of the whole scene (Zetti, 2013:326)[footnoteRef:4]. All of these different types of sound allow different effects to be displayed. This has been backed up by Collins’ (2008:91)[footnoteRef:5] description of sound as being able to give six different emotions, ‘happiness, sadness, surprise, disgust, anger and fear’. This makes it reasonable to suggest that sound can be used as an emotional trigger, which will be discussed during the second chapter entitled, ‘Emotional and Informational Sound’. [3:  Sweet, M. (2014) Writing Interactive Music for Video Games: A Composer's Guide. Crawfordsville, Indiana: Addison-Wesley Professional. 188]  [4:  Zetti, H. (2013) Sight, Sound, Motion: Applied Media Aesthetics. 8th ed. Boston, MA: Cengage Learning. 326]  [5:  Collins, K. (2008) Game Sound: An Introduction to the History Theory, and Practice of Video Game Music and Sound Design. Cambridge, MA, USA: The MIT Press. 91] 


Sound can be defined in a multiple of different ways, in this dissertation both the perceptual and the physical definitions will be discussed. The perceptual definition describes how humans perceive and interpret sound, while the physical definition gives a more scientific and literal description. Perception is relevant to the individual, meaning that different people will understand any given sound in slightly different ways to each other due to past experiences. This is backed up by Hartmann’s (2004:XV)[footnoteRef:6] claim that, [6:  Hartmann, W.M. (2004) Signals, Sound, and Sensation. Michigan: Springer Science & Buisness Media. XV] 


‘The process by which a physical sound becomes a perception in the mind, with its capacity to inform and inspire, is highly complex. It is acoustical, electromechanical, neural, and psychological.’ 

This is interesting when discussing sound, especially within media due to the fact that most media uses the viewers’ emotions to set up links between the viewer and the characters. These points will be discussed within the first chapter entitled ‘Perception of Sound’. 




Chapter 1 – Perception of Sound  


	What is Sound?

Sound is what is created by changes in pressure within whatever medium an action that causes said pressure change exists at that time. The changes in pressure cause sound waves, which are produced due to vibrations; these vibrations cause the medium (air, water, wood, etc.) around it to vibrate too. Sound travels by pushing ‘air molecules against one another in a horizontal direction’ (Isaacs, 2005:19)[footnoteRef:7]. Vibrations in the air are called travelling longitudinal waves, which is what is heard. In Sensation and Perception Goldstein (2013:263)[footnoteRef:8] defines sound both physically and perceptually. His physical definition is that ‘sound is pressure changes in the air or other medium’. This is the scientific explanation and is literally what sound is. His perceptual definition is that ‘sound is the experience we have when we hear’. This is more relevant when discussing sound within gaming as it relates to how individuals interpret sound. It is also important to note that all signals that relate to sound are either acoustical or audio, and therefore it is vital to consider how these signals sound to the listener (Hartmann, 2004:XV)[footnoteRef:9]. [7:  Isaacs, A. (2005) Characteristics and Behaviours of Waves: Understanding Sound and Electromagnetic Waves. New York: The Rosen Publishing Group. 19]  [8:  Goldstein, E.B. (2013) Senstation and Perception. 9th ed. Belmont: Cengage. 263]  [9:  Hartmann, W.M. (2004) Signals, Sound, and Sensation. Michigan: Springer Science & Buisness Media. XV] 



	Hearing and Listening

The ability to hear developed from a structure that started as a gill opening in a fish. Many land animals, including humans, have a collection of special bones in their ears that are crucial to hearing, these are known as the ossicles; ancient fish used similar structures to the ossicles to breathe underwater (Live Science, 2006)[footnoteRef:10]. Sound waves travel into the ear canal until they reach the eardrum. The eardrum then passes the vibrations through the bones in the middle ear to the auditory ossicles and into the inner ear; this is known as the cochlea. Inside the cochlea thousands of tiny hair cells change the vibrations into electrical signals that are sent to the brain through the hearing nerve. These hair cells can become damaged which can lead to the inability to hear certain frequencies. Once the brain has received the signal from the hearing nerve it understands that a sound signal is being received, and then is able to decipher what is being heard (Paul, 2010:27)[footnoteRef:11]. Humans can generally hear sounds at frequencies that vary from around 20Hz to 20,000Hz, however, humans hear well between 1,000Hz and 5,000Hz (Dalebout, 2009:60)[footnoteRef:12]. Losing the ability to hear higher frequencies is common as humans get older. This is due to the fact that the hair cells that differentiate which specific frequencies are being heard do not regrow overtime (Paul, 2010:112-113)[footnoteRef:13]. The reason that this is common is because humans are continuously exposed to high decibel sounds, for example traffic or construction work.   [10:  Live Science. (2006) Humans Ears Evolved from Ancient Fish Gills [Online].]  [11:  Paul. (2010) Hearing and Deafness. Sudbury, MA: Jones & Bartlett Publishers. 27]  [12:  Dalebout, S. (2009) The Praeger Guide to Hearing and Hearing Loss: Assessment, Treatment, and Prevention. Westport, CT: ABC-CLIO. 60]  [13:  Paul. (2010) Hearing and Deafness. Sudbury, MA: Jones & Bartlett Publishers. 112-113] 


The ear has the ability to detect exactly what frequency can be heard; as humans develop with age, especially at early ages, the brain learns to differentiate different sounds (Northern & Downs, 2002:127)[footnoteRef:14]. This is the difference between hearing and listening. Hearing is the act of taking the sound in and the recognising of its existence. Listening is the understanding of the sound that is being heard (Burley-Allen, 1995:3)[footnoteRef:15]. Listening and how people perceive sound develops over time, in both depth and taste. The fact that this development is specific to the individual allows people to have different, but not specific, tastes. This is the reason why people have different musical tastes and therefore prefer different genres, however, people are not limited to one genre. For this reason it is likely that an individual will enjoy multiple musical genres (Hoffer, 2014:4)[footnoteRef:16].  [14:  Northern, J.L. & Downs, M.P. (2002) Hearing in Children. Baltimore: Lippincott Williams & Wilkins. 127]  [15:  Burley-Allen, M. (1995) Listening: the forgotten skill. 2nd ed. New York: John Wiley & Sons. 3]  [16:  Hoffer, C. (2014) Music Listening Today, Cengage Advantage Edition. 5th ed. Stamford, CT: Cengage Learning. 4 ] 


Altenmüller, Schmidt and Zimmermann state (2013:69)[footnoteRef:17] that  [17:  Altenmüller, E., Schmidt, S. & Zimmermann, E. (2013) The evolution of Emotional Communication: From Sounds to Nonhuman Mammals to Speech and Music in Man. Oxford: Oxford University Press. 69] 


‘We can assume that, in an evolved sound communication system of a given species, the perception of the senders emotion such as fear, submissiveness, distress or comfort and/or the sender’s motivation…’ 

This shows that communication through sound can have implied meanings along with the actual sounds used and therefore shows that sound can become an emotional trigger for the listener (Kaye & LeBrecht, 2013:16)[footnoteRef:18]. This is due to humans learning over time that different sounds can be associated with appropriate actions and feelings. Once a sound has been associated with an accompanying visual and creates a link, the visual is no longer needed for the intended effect on the audience. This is no more prevalent than in Steven Spielberg’s ‘Jaws’[footnoteRef:19] where just two notes allowed the audience to know that there was danger. This shows that the complexity of the sound can be unimportant when considering an emotional trigger. Some sounds are able to have an effect on the audience without the need for an accompanying visual. For example, Stevens and Raybould (2011:165)[footnoteRef:20] have both suggested that a ‘sudden and unexpected’ musical stab is a ‘staple of many horror movies.’ This technique creates a link between a ‘dangerous entity’ and the music; this is an effective way to create an uneasy atmosphere. Musical stabs are commonly used in the First Person Horror genre of video games because this keeps the player on edge and adds to the suspense (Stevens & Raybould, 2011:165)[footnoteRef:21].  [18:  Kaye, D. & LeBrecht, J. (2013) Sound and Music for the Theatre: The Art & Technique of Design. Burlington, MA: Taylor & Francis. 16]  [19:  IMDb. (1990) IMDB: Jaws (1975) [Online].]  [20:  Stevens, R. & Raybould, D. (2011) The Game Audio Tutoral: A Practical Guide to Creating and Implementing Sound and Music for Interactive Games. Oxford: Taylor & Francis. 165]  [21:  Stevens, R. & Raybould, D. (2011) The Game Audio Tutoral: A Practical Guide to Creating and Implementing Sound and Music for Interactive Games. Oxford: Taylor & Francis. 165] 



Listening in Relation to a Moving Image

According to Alten (2010:283)[footnoteRef:22], sound influences the reaction to a picture; this is especially relevant when discussing the First Person Horror and Third Person Story genres. When looking at a two-dimensional screen it is important that everything fits together, for example, when machinery is working there are sounds that are expected to accompany it. The same is true for any form of on screen explosions as it would be difficult to achieve the desired effect on the viewer without sound.  [22:  Alten, S.R. (2010) Audio in Media. 9th ed. Boston: Cengage Learning. 283] 


Murch states in the foreword of Audio-Vision (1994:xvi)[footnoteRef:23] that, [23:  Chion, M. (1994) Audio-Vision: Sound on Screen. New York: Columbia University Press. xvi] 


‘Sounds had seemed to be the inevitable and “accidental” (and therefore mostly ignored) accompaniment of the visual.’ 

This shows that historically sound has been considered less important than its visual counterpart. Even though sound generally has a visual to accompany it, sound can definitely not be considered unimportant, especially within most forms of media. Due to the act of recording, sound is no longer considered simply an accident as it has its own ‘main stream’ media through music. Sound also plays a vital role in immersion, no matter what the situation. This is because sound is one of humans’ two most used senses; it could be argued that without sound life would be experienced in a completely different way (Bossomaier, 2012:108)[footnoteRef:24]. [24:  Bossomaier, T.R.J. (2012) Introduction to the Senses: From Biology to Computer Science. Cambridge: Cambridge University Press. 108] 


Sound is used in many ways that are not obvious, for example, sound, perhaps ironically, is vital in giving the viewer more information within silent movies, especially when these movies involved comedy. The sound effects used within silent movies allowed the creator to influence the audiences’ emotions by adding sounds to the actions on screen; this was especially relevant when discussing slapstick comedy. Altman (2007:237)[footnoteRef:25] states that  [25:  Altman, R. (2007) Silent FIlm Sound. New York: Columbia University Press. 237] 


‘If a character dressed as a carpenter slips on a banana peel and drops his toolbox, a cymbal crash would be entirely appropriate’. 

Charlie Chaplin used this particular ‘gag’ in the 1915 film ‘By The Sea’[footnoteRef:26]. During the late silent era, orchestras generally performed the accompanying sound effects within the movie theatres. These sound effects, which were generally synchronised with the films, included many moments where precise synchronisation was integral to the film (Slowick, 2014:52)[footnoteRef:27] and therefore indicates just how integral sound was to the full silent movie experience.  [26:  IMDb. (1990) IMDb: By the Sea (1915) [Online]. ]  [27:  Slowick, M. (2014) After the Silents: Hollywood Film Music in the Early Sound Era, 1926-1934. New York: Columbia University Press. 52] 


In the last four to five years, virtual reality gaming has moved much more into the gaming (and other forms of media) spotlight, specifically in the last twelve to eighteen months (Dublin, 2017)[footnoteRef:28]. With releases and subsequent improvement of consoles such as the Oculus Rift, virtual reality has never been so accessible for gamers. There are more and more companies that offer virtual reality gaming consoles and with the release of the PlayStation VR by Sony and the HTC Vive it is becoming much more affordable. Consumers also have the opportunity to play this type of game on their smart phones with software such as Google Cardboard, making virtual reality gaming even more attainable. This will almost certainly lead to different types and higher quality sounds being used. It is very likely that immersive sound will become imperative to the future of gaming (Aska, 2017:3)[footnoteRef:29]. [28:  R Newswire. (2017) Research and Markets - Global Virtual Reality in Gaming Market Growth of 8% 2016-2020 with Fove, Google and HTC Dominating [Online].]  [29:  Aska, A. (2017) Introduction to the Study of Video Game Music. Morrisville, NC, USA: Lulu.com. 3] 


Sound recording, and therefore sound playback, has developed immensely over time. In the late 1800s gramophone and phonograph produced monographic recordings, one channel only (Rumsey, 2012)[footnoteRef:30]. Rumsey (2012) states that  [30:  Rumsey, F. (2012) Spatial Audio. Oxford: Taylor & Francis.] 


‘ Clement Ader’s early experiment at the Paris exhibition of 1881 is often documented as the first known example of stereophonic transmissions of music’. 

Rumsey (2012) also states that, 

‘Early work on directional reproduction at Bells Labs in the 1930 involved attempts to approximate the sound wave front that would result from an infinite number of microphone/loudspeaker channels.’

This was the start of three-dimensional audio (3D), as there was a movement towards more than two speakers with cinema systems and quadraphonic sound. 3D is, and will become, more important to a variety of different game types and consoles, including mobile (Chehimi, et al. 2008:152)[footnoteRef:31]. Three-dimensional audio is used to create a believable virtual sound environment; this allows the user to experience sounds as though they are happening from behind, below or above them, rather than just to the standard left or right (Princeton University, n.d.)[footnoteRef:32]. The 3D audio effect is important for someone to experience the full effect of Virtual Reality (Marks, 2012:52-53)[footnoteRef:33]. This effect allows the listener to hear in more than two dimensions. This is achieved by using different sounds to manipulate the sound produced by speakers; this can involve placement of sound within a virtual three-dimensional space.  [31:  Chehimi, F. et al. (2008) Games on Symbian OS: A Handbook for Mobile Development. Chichester: John Wiley & Sons. 152]  [32:  Princeton University. (n.d.) The 3D Audio and Applied Acoustics (3D3A) Labaratory at Princeton University [Online].]  [33:  Marks, A. (2012) The Complete Guide To Game Audio: For Composers, Musicians, Sound Designers and Game Developers. Burlington, MA, USA: Elsevier] 




Chapter 2 – Emotional and Informational Sound


	How sound expands on a screen

As media cannot display everything on screen all of the time, sound makes the expansion of the screen possible while still allowing the visuals to be of an appropriate size. 

‘Sound plays a vital role in describing this off-screen space for the player and providing vital information about the direction and source of other characters or objects in the game’ (Stevens & Raybould, 2011)[footnoteRef:34].  [34:  Stevens, R. & Raybould, D. (2011) The Game Audio Tutoral: A Practical Guide to Creating and Implementing Sound and Music for Interactive Games. Oxford: Taylor & Francis. 94] 


There are many different aspects of gaming that influence immersion. These include dialogue and 3D sound. Horowitz and Looney (2014:112)[footnoteRef:35] state that “Creating well-rounded characters with appropriate dialogue is a must.’ This indicates that dialogue is very important within video games. Horowitz and Looney (2014:120)[footnoteRef:36] also state the importance of not leaving the dialogue to last as this can result in ‘sub-par voice acting’. If the voice acting is poor this will have a negative effect on the whole game, particularly within story-based games. This indicates that Horowitz and Looney believe dialogue is important in creating a cohesive storyline and if this is achieved the player is less likely to be engrossed within the game and its virtual world. Dialogue can be displayed in many different ways; in some types of games the dialogue can be in writing at the front of the screen, however, within more modern games, particularly VR games, dialogue is almost always depicted through speech. Although dialogue can, and generally does have an on screen character at its source, this is not always the case. For example, within the Destiny franchise the player receives instructions from an off screen character through a communication device (Bungie, 2014)[footnoteRef:37]. This shows that visuals are not essential in developing the story through dialogue as this can be achieved without any visuals.  [35:  Horowitz, S. & Looney, S.R. (2014) The Essential Guide to Game Audio: The Theory and Practice of Sound for Games. New York: CRC Press. 112]  [36:  Horowitz, S. & Looney, S.R. (2014) The Essential Guide to Game Audio: The Theory and Practice of Sound for Games. New York: CRC Press. 120]  [37:  Bungie. (2014) Destiny the game Homepage [Online].] 


Different onscreen actions can also be brought into play by using sound. Zetti (2016:322)[footnoteRef:38] states that,  [38:  Zetti, H. (2016) Sight, Sound, Motion: Applied Media Aesthetics. 8th ed. Boston: Cengage Learning. 322] 


‘When the door is open, you can expand the off-screen space even more by bringing in some traffic sounds’.

This shows that on screen cues can be used to ‘trigger’ off screen actions that allow the viewer to understand the setting more clearly. This is important, as a cohesive 3D sound environment is essential to immersion. This is because humans hear in three-dimensions and therefore without this it is unlikely that the user will truly believe in the game environment[footnoteRef:39].  [39:  Horowitz, S. & Looney, S.R. (2014) The Essential Guide to Game Audio: The Theory and Practice of Sound for Games. New York: CRC Press. 99] 



	Off screen gaming

In modern day first person shooter games, sound plays a vital role. Sound allows the player to receive more information about events happening outside of the camera’s view, 

‘Sound spatialization in games is literally a matter of life and death. The field of view for a typical first-person shooter is between 65 and 85 degrees, so most things in the world are actually off screen.’ (Stevens & Raybould, 2011:94)[footnoteRef:40] [40:  Stevens, R. & Raybould, D. (2011) The Game Audio Tutoral: A Practical Guide to Creating and Implementing Sound and Music for Interactive Games. Oxford: Taylor & Francis. 94] 


This shows that without sound, first person shooters would be rather one dimensional; the player would only be able to react to what they can see in front of them. This theory is backed up by Collins’ (2013:144)[footnoteRef:41] claim about interaction with sound without visuals,  [41:  Collins, K. (2013) Playing with Sound: A Theory of Interacting with Sound and Music in Video Games. Boston: MIT Press. 144] 


‘Interaction with sound is a broad concept that goes beyond the playing of the game into altering the sound for players’ own creations…. Players like to play with game sound and interacting with that sound takes a great many forms.’

This shows that without sound the actions that the player could perform effectively would be severely reduced, as they would be unable to react to anything that is outside of the screen. Sound also allows the player to be less reliant on using the games’ map, which is generally located in the top right hand corner of the screen.

When discussing the importance of sound within games, audio-based games are important, 

‘Audio-based games, which are games that do not rely on visuals. They can generally be played without graphics by the visually impaired.’ (Collins, 2013:24)[footnoteRef:42]  [42:  Collins, K. (2013) Playing with Sound: A Theory of Interacting with Sound and Music in Video Games. Boston: MIT Press. 24] 


This implies that even though people are able to play games without sound, they are also able to play them without visuals. This reduces the importance of games where sound is less important to gameplay, for example, sports games. 

A large part of gaming is online, which includes interacting with other players. Player interaction through talking is very important. Talking through headsets online is used in many different ways, anything from strategy between teammates to insults and put downs between rival teams whilst in menus or other parts of the game. These points suggest that player communication and therefore sound, is becoming very important within online gameplay. 


	Sound Nostalgia 

Nostalgia can be significant in players returning to games they previously have played (Crawford et al. 2013:229)[footnoteRef:43]. This is generally true for both Massively Multiplayer Online Role Playing games (MMORPGs) and Vintage games.  Within MMORPGs sound is used in many aspect of the game, however, the sound track is generally used to allow the player to differentiate between different locations and situations.  [43:  Crawford, G., Gosling, V.K. & Light, B. (2013) Gamers: The Social and Cultural Significance of Online Games: Volume 56 of Routledge Advances in Sociology. Routledge. 229] 


‘The music in this genre is often more important in defining both location and the culture of the player’s immediate surroundings although it also responds to gameplay action.’ (Stevens & Raybould, 2011:163)

This shows that the music contributes to the atmosphere within MMORPGs and allows the player to differentiate how much danger they are likely to be in. In many MMORPGs, both past and present, MIDI (Musical Instrument Digital Interface) is used for the soundtrack of the game, for example, Old School Runescape (Jagex, 2013)[footnoteRef:44]. Jagex stores the soundtrack within MIDI player as MIDI notes rather than as an audio file (Old School Runescape Wiki, 2013)[footnoteRef:45]. Huber (2012:1)[footnoteRef:46] defines MIDI as, [44:  Jagex. (2013) Old School Runescape Homepage [Online].]  [45:  Old School Runescape Wiki. (2013) Audio Files [Online].]  [46:  Huber, D.M. (2012) The MIDI Manual: A Practical Guide to MIDI in the Project Studio. Burlington: CRC Press. 1] 


‘A digital communication language and compatible specification that allows multiple hardware and software electronic instruments, performing controllers, computers, and other related devices to communicate with each other over a connected network.’


MIDI is beneficial to these games as it can be recorded into either a software program and used as a sequencer, as is the case with Old School Runescape, or into a hardware device. This takes up significantly less memory than a raw audio file of the same quality and therefore has major benefits in reducing the size of data transfers between the game and players. 

Many vintage arcade games can be recognised simply by their sounds,
	
All of these effects make the game almost as fun to listen to as to see in action, and indeed, many games can easily identify the game by sound alone.’ (Loguidice & Barton, 2009:231)[footnoteRef:47] [47:  Loguidice, B. & Barton, M. (2009) Vintage Games: An Insider Look at the History of Grand Theft Auto, Super Mario, and the most Influential Games of All Time. Oxford: Focal Press. 231] 


This shows that with these older games, especially the traditional arcade games, people remember the game as the whole package. People recognise the particular styles that are used, this is especially true when player have nostalgic memories of the game. For example with Space Invaders people recognise the sounds used and especially how the sounds made them feel. As the aliens advanced the sound would increase in frequency. This would increase the tension that the player felt and create the feeling of urgency within the player. 

‘Perhaps the single most-discussed feature of Space Invaders is its innovative use of sound. The most important use of the “thump thump thump” that plays as the aliens advance, gradually rising in frequency like an over-excited heartbeat.’ (Loguidice & Barton, 2009:231)[footnoteRef:48] [48:  Loguidice, B. & Barton, M. (2009) Vintage Games: An Insider Look at the History of Grand Theft Auto, Super Mario, and the most Influential Games of All Time. Oxford: Focal Press. 231] 


This shows that even though sound has no real bearing on gameplay, sound allows the player to experience the game fully. Sound adds tension, and in some cases unease, that could not be achieved simply through visuals. 


	Music within Virtual Reality Games

Music within virtual reality is used in a variety of different ways. It is used in the menus at the start of the game and also to create atmosphere relevant to both the environment and story of the game. As VR Worlds[footnoteRef:49] is a singular game, perhaps it would be fair to assume that having one soundtrack for the whole game would be appropriate. However, as VR Worlds has five different gaming experiences within this singular game it was deemed appropriate for ‘five ‘distinct styles’ (Thwaites, 2016)[footnoteRef:50] to be created. This shows that Thwaites believes that having a distinct sound world that relates to a particular gaming experience is imperative and allows the user to become more immersed in the content, which is particularly important when discussing virtual reality. He does, however, go on to explain that these styles had to be blended together to allow for a consistency throughout the parts of the game that didn’t actually involve a particular game, for example the menus. Thwaites believed that this contributed to the feel of the game,  [49:  Sony. (2016) Playstation VR Worlds [Online].]  [50:  Thwaites, J. (2016) How London Studio created five soundtracks in one for PlayStation VR Worlds [Online].] 


‘This gave a sense of togetherness by musically linking all the experiences even though each of them use very different sound pallets.’(Thwaites, 2016)[footnoteRef:51]  [51:  Thwaites, J. (2016) How London Studio created five soundtracks in one for PlayStation VR Worlds [Online].] 


This statement is in relation to each of the experiences within VR Worlds and therefore shows that he believes that the sound world of each being blended together led to a more cohesive experience within the game. 



Chapter 3 - Immersion


	Definition and Importance

Immersion is described in the Oxford Learner’s Dictionaries (n.d.)[footnoteRef:52] as ‘the state of being completely involved in something’. Immersion is important to a wide variety of games. These games vary in both genre and style, for example, horror as a genre relies on the viewer being immersed. Virtual reality also relies heavily on immersion due to the fact that the user is fully absorbed within the game environment that has been created. Video games are considered one of the more interactive forms of media and therefore immersion is of greater importance to gaming than many other forms of media (Dunkels, 2011:104)[footnoteRef:53].  [52:  Oxford Learner's Dictionaries. (n.d.) Immersion - English Definition [Online] ]  [53:  Dunkels, E. (2011) Interactive Media Use and Youth: Learning, Knowledge Exchange and Behaviour: Learning, Knowledge Exchange and Behaviour. Hershey: Ideal Group Inc (IGI). 104] 


With a wide variety of games available at the moment it is possible to believe that a user could be immersed in the world of a game without needing the graphics to be realistic. For example, if a user played a game such as Minecraft (Mojang, 2009)[footnoteRef:54], in virtual reality the graphical aspects of the game would be less important due to the fact that Minecraft does not have a realistic visual environment. It would be possible for the user to be immersed within the world without needing to feel as though they are in a real life environment. This implies that as long as the visual environment is consistent and relevant the sound world is what makes the user feel more immersed in the game and particularly the ‘world’ that has been created specifically for them.  This theory is backed up by the opinion of the composer for PlayStation’s VR Worlds, Joe Thwaites (2016)[footnoteRef:55] in his statement about abstract worlds as he states that, [54:  Mojang. (2009) Minecraft [Online]. ]  [55:  Thwaites, J. (2016) How London Studio created five soundtracks in one for PlayStation VR Worlds [Online].] 


‘Abstract Worlds can be equally convincing as more realistic 3D environments. The player will suspends their disbelief and become immersed in the game as long as the content being delivered is both audibly and visually consistent and presented in a believable way’. 


Emotions and Suspense

To achieve full immersion it is important to allow the player to feel emotions that they would outside of the game. For this reason, immersion is arguably the most important factor for horror, especially horror within games (Hanich, 2011)[footnoteRef:56]. This is because music and sound in general add to the atmosphere and surroundings, implying danger or unease. If a horror game fails to completely engross the player it is much less likely to frighten that player and therefore is unlikely to have achieved its desired effect. Sound is particularly important in creating atmosphere, suspense and unease. The music can warn the watcher or player of an approaching dangerous character. Stevens and Raybould (2011)[footnoteRef:57] believe this is due to setting up and playing ‘that characters motif’ and that by ‘continually re-establishing this connection between music and character, you set up a powerful expectation’. Clearly the ‘dangerous character’ would have to either be significantly terrifying or create enough virtual danger to the player or viewer in a previous scene to make this link effective. [56:  Hanich, J. (2011) Cinematic Emotion in Horror Films and Thrillers: The Aesthetic Paradox of Pleasurable Fear. New York: Routledge]  [57:  Stevens, R. & Raybould, D. (2011) The Game Audio Tutorial: A Practical Guide to Sound and Music for Interactive Games. Burlington, MA, USA: Focal Press.P165] 


Sound can be just as effective at making the player jump/panic as an actual visual representation of the dangerous character, especially if the player is wearing headphones. This is generally caused by complex sound waveforms as they induce fear responses (Altenmüller , et al. 2013:140)[footnoteRef:58]. This demonstrates that sound can be essential in creating links between situations and characters. This is particularly suited to horror games and when considering immersion in horror games. Sound allows the player’s imagination to fill in the gaps when the player cannot see the danger. This can be extremely effective as a person’s imagination can often be much worse than what can actually be presented.  [58:  Altenmüller, E., Schmidt, S. & Zimmermann, E. (2013) The evolution of Emotional Communication: From Sounds to Nonhuman Mammals to Speech and Music in Man. Oxford: Oxford University Press. 140] 



	Virtual Reality

Virtual reality encompasses more senses than other types of games; this arguably makes creating an immersive game much easier as a wider range of tools are available. The use of headsets in virtual reality also allows the creators to develop more realistic sound environments; it is likely that the user will receive the sound directly into their ears through headphones or earphones rather than through the television sound system (Parisi, 2015)[footnoteRef:59]. This all leads to sound having a massive influence on the immersion of virtual reality games. This can be through sound triggers or the contributions to the feel of the game through sound tracks and menus. This shows that even though visuals are important they would not be as effective or immersive without sound.  [59:  Parisi, T. (2015) Learning Virtual Reality: Developing Immersive Experiences and Applications for Desktop, Web, and Mobile. Sebastool: O'Reilly Media, Inc.] 


Within virtual reality games, the user reacts to triggers in the game, these can be anything from vibrations in the remote controls to sound triggers. For example in horror games like Resident Evil 7[footnoteRef:60], there are many scenes and situations when the user is warned of an approaching danger or threat through the use of sound alone. For this reason it is important that sound and especially sound triggers are in the right place within games and that they relate to the correct visual aspect for that sound. If a sound comes from the left and the object that it is related to is actually on the right it would not only be confusing for the player but it would also completely destroy the illusion of realism. It is also essential that the sound library is appropriate for the game. A horror game, Resident Evil 7 for example, having an upbeat sound library, such as Mario Cart would be bizarre; failing to achieve the developers desired atmospheric expectation. This shows that it is not only the quality or placement of the sound within video games that is important to immersion but also its relevance to both the genre and environment of the game. [60:  Sony. (2016) Playstation Resident Evil 7 Biohazard [Online].] 





Conclusion

Sound does not only allow the telling of a story but allows it to be expanded upon, both emotionally and in to different spaces. Sound is used in all sorts of media and genres, these differing genres use sound to make someone laugh, cry or even cower in terror. This can be achieved through creating links between characters and their sound ‘motifs’ however the use of certain types of sounds can create this without any visual cue. This is due to the fact that different types of sound waves cause different reactions, for example complex waveforms, like white noise, are likely to cause a fear response in the viewer (Altenmüller , et al. 2013:140)[footnoteRef:61]. This shows that a sound is just as likely to be able to induce an effective response in the viewer as a visual would. As many forms of media only utilise humans’ two strongest senses, hearing and sight, it is safe to assume that sound is extremely important to a viewer. Even though sound is not the obvious main aspect when viewing a film, television programme or even theatre, it does however allow the expansion of the scene on show. [61:  Altenmüller, E., Schmidt, S. & Zimmermann, E. (2013) The evolution of Emotional Communication: From Sounds to Nonhuman Mammals to Speech and Music in Man. Oxford: Oxford University Press. 140] 


The fact that sounds play a pivotal role in gaming is undisputed. This is significantly supported within this dissertation. Even the physical definition of sound, which describes literally what sound is and how it is heard, has been discussed significantly. However, the more important definition to consider while looking at the role of sound in gaming, along with most other forms of media, is how sound is perceived by humans. Sound can be perceived in many different ways, this aids in the understanding of how sound can perform as an emotional trigger. Sound can both encourage and scare an audience; this is especially relevant within gaming. Gaming is one of the more interactive forms of media (Dunkels, 2011:104)[footnoteRef:62], which is why the use of emotional triggers is so important. Interactive media in general not only makes immersion easier but also more important. Sound is particularly relevant to this as sound contributes greatly to creating a realistic space for the user to experience. [62:  Dunkels, E. (2011) Interactive Media Use and Youth: Learning, Knowledge Exchange and Behaviour: Learning, Knowledge Exchange and Behaviour. Hershey: Ideal Group Inc (IGI). 104] 


As virtual reality is likely the future of gaming, sound will almost definitely have an even more integral role within gaming. Although it is true that virtual reality encompasses more senses than any other type of game, which allows the creator to utilise different means to trick the human brain, sound will arguably be more influential to immersion than it has been previously. This is because sound, especially as a response, is expected when both visual and non-visual cues are presented. As immersion is one of the primary aims of most, if not all, virtual reality games, sound will have an integral role in creating a realistic environment. 


Overall sound is extremely important to gaming. Sound gives the player more information, extra emotional stimulus and contributes massively to immersion within gameplay. Gaming would simply not be the same without sound and would be much less enjoyable with sub standard sound quality or implementation. Sound not only has to be of high quality but also has to be placed correctly and imitate what is expected in real life, unless the game is set in an abstract world. Without these, sound will not only be ineffective within a game but could also distract from the game as a whole and therefore affect the enjoyment of the player negatively.  
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