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Introduction

Video games date back to the 1960s (Juul, 1998) and
have steadily risen in popularity ever since. They are now
a prominent part of modern entertainment, and the average
time spent gaming has rocketed up to 6.3 hours a
week (Nielson Company, 2014). The gaming industry has come
a long way since its primitive beginnings; nowadays most
games employ photo-realistic visuals, advanced operating
systems, and complex communicative elements. However, while
most companies devote a good portion of their budgets to
visuals, one area lacking in quality tends to be the game's
soundtrack. Lack of high-quality audio is troubling since
realistic sound has been cited as the most important
technical aspect to gamers (Wood, Griffiths, Chappell, &
Davies, 2004). Research in terms of video game sound design
is also lacking, with a majority of the literature
centering on topics such as visuals or violence.
In order to have an aesthetic experience with a video
game, not only the video and storyline should immerse the
player, but the soundtrack as well. Auditory features are
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important structural characteristics, which initiate,
augment, and preserve a player's investment in video games
(Collins, 2008). In the past, video games had a severe
limit to the number of sounds that could be played and the
amount of data allocated for the entire soundtrack. Older
gaming systems required designers to utilize "very careful
editorial skills in selecting exactly which sound they
wanted to hear at exactly which time due to RAM," (Paul &
Bridgett, 2006, para. 2). RAM, which is short for Random
Access Memory, serves as temporary storage for information
that a computer is accessing. The amount of RAM used to be
quite limited and led to a dilemma between what amount
would be allocated to video or sound. Due to the prior lack
of memory, designers had to choose small, simplistic sounds
in order to make room for the video information. These
boundaries created a distinct and restrained aesthetic for
sound design in video games that still pervades the
industry today. However, with the rapid expansion of
technology and increase in memory, video game sound has the
freedom to expand outside of many past constraints. For
example, the previous generation of platform gaming
systems, PS3 and Xbox 360, can allow "a 10-fold increase in
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the amount of sounds," (Paul & Bridgett, 2006, para. 2).
This permits sound designers to add any sound they like,
and to continue developing the soundtrack more in order to
tap into a player's emotions.
With recent technological advancements, sound design
has the potential to become a powerful component of video
game aesthetics. Yet, many companies in the industry,
perhaps by habit, still de-emphasize audio. This makes it
even more important to examine the ways video game
soundtracks have succeeded in an industry, which still
primarily focuses on high-quality video and efficiency. By
determining what makes a video game soundtrack
aesthetically pleasing, sound designers who are pressed for
deadlines can better decide on what areas to focus their
efforts for future games, and provide players with a more
immersive and enriching experience. This can also help in
determining what primary role sound design is expected to
provide in a video game.
In this study, the question of whether someone feels
immersed by video games that have well-regarded soundtracks
will be examined. Furthermore, this study explores what

aspects of a video game soundtrack (dialogue, sound
effects, and music) influences the player.

Operational Definitions

In this section, clarification is provided for the
terminology that will be used in the discussions to follow

Video games have a wide variety of definitions. For
the purposes of this thesis, video games refer to any game
which is played by electronically manipulating images that
are produced by a computer program on a television or othe
display screen.
Platform is another key term in video games. The
gaming platform is the hardware system on which the game i
played; this includes personal computers, various consoles
(PlayStation, Xbox, etc.)

(Apperly, 2006). Thus, video

games are played across a broad spectrum of devices, which
must be kept in mind when evaluating their soundtracks.
Video games also have a number of different genres.
For the purpose of this thesis, I am using Apperly's
definition of the action genre:
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Action, which has two differentiating subgenres:
first-person shooters and third person games. Firstperson games are played as if the screen were the
players'

point of

with avatars

view, while third person are played

that are fully visible to the gamer

(Apperly, 2006, p.15).
A game's soundtrack refers to three parts of its sound
design: dialogue, music, and sound effects (Zettl, 1999).
These three elements each fulfill important functions
within the game. Soundtrack will be used interchangeably
with sound design.
Sound effects are a key component to a video game's
soundtrack. Sound effects will refer to sounds that are
recorded or chosen from a library which are then placed in
the game by designers to add context, realism, and appeal
to the gamer's emotions. Sound effects include ambiences,
or sound atmospheres, but do not include the use of
dialogue or music.
Immersion is a feeling of virtual involvement.
Immersion is described as the "degree to which a virtual
environment submerges the perceptual system of the user,"
(Biocca & Delaney, 1995, p. 57). Players experience

psychological immersion when they feel involved, engaged,
and engrossed with the game (McGloin, Farrar, & Krcmar,
2013).
Finally, for the purpose of this study, the term
playtest will refer to the individual analysis of each
video game that is played for the allotted time.

Review of Literature and Theoretical Concepts

In this section, literature involving immersion,
various elements of sound aesthetics, and the functions of
sound are reviewed.

Immersion

The word 'flow' is typically used to describe the
state an individual is in when they are intensely absorbed
in an activity. Csikszentmihalyi & Robinson (1990)
introduced the concept of flow to describe a positive
experience someone has that requires them to utilize their
skills to overcome a challenge. This state is only achieved
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when they are extremely engaged with the activity, are
intrinsically motivated, and experience a very high level
of satisfaction (Csikszentmihalyi & Robinson, 1990, p. 8).
Since this is such a gratifying state, people extend their
effort to attain and sustain it, with little consideration
for what they will be achieving by it or their
surroundings. Video games can clearly provide players with
an experience that mirrors flow. However, while remarkably
similar, the term 'immersion' is often used instead of flow
when describing the experience of video game play (Brown &
Cairns, 2004). The main difference between the two is that
immersion is deemed "a suboptimal and non-extreme state,
because it is the precondition of flow," (Cheng, She, &
Annetta, 2015, p. 235). Immersion is the ideal term to
detail a gaming experience since it is possible for
somebody to be immersed in a game but not experience flow
during that time.
Immersion can affect people at two different levels,
the diegetic and the non-diegetic. The diegetic level is
when someone is deeply immersed in the world of the game's
story. The non-diegetic level refers to when someone has a
more general love of the game and its strategy, becoming

more immersed by "gaining points, devising a winning (or at
least a spectacular) strategy, and showing off their
prowess to other players during the game and afterward,"
(McMahan, 2003, p. 69).
It is important to note that immersion does not
automatically equate to quality in sound design. Designers
require concepts, such as immersion, to guide communication
about designs. Immersion is described as being a
combination of perceptual and psychological engagement with
the virtual environment (Lombard & Ditton, 1997). Brown and
Cairns (2004) argue that immersion is a process rather than
a state of mind.

They propose that the gamer begins with

engagement, a stage that may or may not advance to
engrossment, and ultimately, to total immersion (which the
authors equate to presence).
The first stage, engagement, involves overcoming the
barriers of access and investment. Access is subjective to
each player's preferences, since they first need to like
the genre and style of a game before attempting to play it
(Cheng, She, & Annetta, 2015). Investment occurs when the
player devotes more effort and time into the game.
The second stage, engrossment, requires the player to
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overcome two more barriers. First, their perceptions of
their physical surroundings and needs are lowered. Second,
their emotions become directly attached to the game. When
this happens, the player feels so engrossed with the game
that they develop "a highly emotional attachment such that
their emotions are affected directly by the game," (Cheng,
She, & Annetta, 2015, p. 235).
The final stage, total immersion, is when gamers
experience presence. Presence is the sensation of 'being
there' in a video game and experiencing it as if the player
themselves is the avatar (Brown and Cairns, 2004). A gamer
experiences presence once they are completely consumed by
the virtual world and undergo a detachment from their
physical world. At this point, the player becomes attached
to the game's characters and begins to empathize with them.
Achieving total immersion depends on unlocking a gamer's
empathy, which is connected with the soundtrack's realism,
narration, and emotion (Brown & Cairns, 2004). In order to
quantify total immersion certain questions must be asked,
such as: To what extent did you lose track of time, to what
extent did you notice events taking place around you, and
to what extent was your sense of being in the game
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environment stronger than your sense of being in the real
world (Jennett et al., 2008).
The current conversation surrounding immersion in
video games is "not whether to create immersion in these
games, but rather how to do it," (Ekman, 2013, p. 142).
However, there is controversy that revolves around video
game immersion, along with disassociation and escapism as
well. Disassociation is the condition someone is in when
they lose track of time or are in a trance-like state
(Wood, Griffiths, Chappell, & Davies, 2004). It easy to see
how this could be viewed as problematic, especially with
gambling games and pervasive gaming.
The immersive power of sound has been associated with
its ability to disassociate, "to transport the player into
a virtual reality which feels more real, more plausible and
more consequential than his/her real physical
surroundings," (Ekman, 2013, p. 142). Players have cited
immersion and disassociation as being either beneficial or
unsatisfactory to their gaming experiences. Losing track of
time impacts video game players "both positively (e.g.,
facilitating relaxation) and negatively (e.g., feeling
guilty about wasting time)," (Bramley & Gainsbury, 2014, p.
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1738). However, the negative effects of immersion are
outside of the discussion of this study.
An example of what is considered to be immersive game
sound comes from a recent study. Huiberts (2010) collected
examples of sound that players felt were either highly
immersive, or not immersive, eventually offering an idea of
what functions of game sound were especially meaningful and
engaging to them. Immersion, in terms of describing video
game sound, was found to have the following qualities to
gamers: build atmosphere, increase perception, support pace
of gameplay, create more intense concentration on gameplay,
and induce emotion (Huiberts, 2010). Also assessed were
what kind of sound made immersion decrease. The video games
that contained improper types of music, crude or
unrealistic sounds, or substandard voice acting were deemed
as producing a loss in immersion (Huiberts, 2010).
While some regard certain types of immersion as
troublesome or potentially even lethal,

(Ekman, 2013) the

gaming industry views it as their guaranteed moneymaker.
Sound is seen as having such a vital role in creating
immersion in gaming that noise-cancelling headphones are
sold specifically to players to market such an experience.
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Shure, a sound equipment manufacturing company, once
advertised their gaming headphones as "sound-isolating
sleeves block up to 25dB of background noise for an
immersive gaming experience" (Shure Breaks Into
The Gaming Market With Sound-Isolating Units, 2005, p. 47).
This demonstrates the emphasis and need for sound when
creating an immersive gaming experience.

General Aesthetics of Sound

In order to examine the relationship between immersion
and video game soundtracks, the aesthetics of sound must be
evaluated. Zettl (2014) claims that audio serves an
important function for an audiovisual medium, such as video
games, for several relevant reasons: reflection of reality,
low-definition image, production restrictions, and
audio/video balance.
In video games, sound is one of our primary, if not
crucial, communication aspects. Since many game's events
take place in a space, time, and sound environment that
often draws from reality. If the video game draws from
reality, it is essential for the audio to reflect this and
aesthetically match the quality of the video as well.
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Video games with effective soundtracks are those that
utilize the manipulative power of aesthetics. According to
Zettl's Media Literacy Model,

(Zettl, 1998) aesthetic

context means that the structure for our perception is
created by various aesthetic elements, including sound.
Sound is ideal for establishing aesthetic context as well
as associative context, because of its capacity to "bypass
our rational faculties and penetrate directly to our
emotional sphere," (Zettl, 1998, p. 86). For example, music
can easily help set the tone for a video game by what
context is associated with it, including its rhythm, genre,
and pitch. Zettl's Media Literacy Model (Zettl, 1998) also
argues that sound efficiently provides information in
creating our cognitive mental maps (where things are or
should be in an on-and off-screen space) and our affective
mental maps (clarifies our feelings).
The soundtrack has an informational function and
typically provides authenticity to visuals and not vice
versa (Zettl, 2014) . One study, which surveyed 382 video
game players about their preferences for various structural
features within video games, demonstrated just how
important realism in sound design is to gamers. The
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participants were asked to rank a list of attributes from
"most important" to "least important" on a 3-point Likert
scale. The results showed that "realistic sound effects
were deemed to be the most important feature by almost twothirds of the sample, having characters that speak was not
quite so popular, and background music and narration were
seen as even less important," (Wood, Griffiths, Chappell, &
Davies, 2004, p. 4). Realism in sound outranked a large
number of other video game features, including visuals,
which suggests that gamers value sound design most in terms
of what makes an immersive gaming experience. However,
while this result suggests that gamers view realistic sound
effects as more important than dialogue, music, and
narration, the question still remains: are sound effects
still considered to be the most crucial elements of a
realistic soundtrack?
While many video game visuals can no longer be
considered low-definition, the soundtrack is still required
to provide the player with essential or supplemental
information. As it is in the case of low-definition images,
sound is necessary for video games as well, in order to
give coherence and structure, establish mood using music,
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facilitate closure to a picture sequence, and other
functions (Zettl, 2014). Without specific audio cues,
players would be left guessing how to proceed through a
game in a vast number of scenarios.
For the ultimate gaming experience, it is imperative
that the audio aesthetics be comparable to the visual
quality, otherwise the energy balance between sound and
picture is unstable. While video games have come a long way
since their humble beginnings, many of today's games have
players experiencing a lack of audio/visual balance between
the low-definition audio and high-definition video. When
visuals become high-definition as they often do in video
games, "the sound must be equally high-definition and
equally loud," (Zettl, 2014, p. 331). Without this, a gamer
cannot apply sound to picture closure. This is yet another
reason why analyzing video game soundtracks can prove to be
valuable and can help identify what elements have
succeeded. Without this information, the lack of proper
balance between audio and visuals will continue to be
glaringly obvious to gamers and degrade their overall
experience, level of immersion, and expectations. It is
important that the audio quality matches the visuals;
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otherwise "users will experience a poorly matched sound
that weakens their game experience," (Alten, 2014, p. 376).
When there is a poor match of audio to video energy,
escaping to the video game's world becomes that much more
difficult for the player.
Video game soundtracks are comprised of two different
elements: literal and nonliteral sounds. Another term for
literal and nonliteral sounds are diegetic and non-diegetic
sounds. Sounds that are visible or implied in the virtual
world are literal, also called diegetic sounds. Literal
sounds can include dialogue and other environmental sounds.
Nonliteral, or non-diegetic sounds, is when the source is
not present or implied in the virtual world. Nonliteral
sounds typically include the musical score and narration,
which influence a player's feelings. Literal sounds can be
further differentiated as being either source-connected or
source-disconnected sounds, while nonliteral sounds are
invariably and deliberately source-disconnected. Sourceconnected references to sounds that are seen being produced
on-screen and source-disconnected are when something other
than the sound-producing source are on-screen (Zettl,
2014).
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Deutsch (2008) asserts that literal sounds encourage
viewers to believe what they see and nonliteral sounds
encourage them to feel something in regards to what is
being viewed. Literal and nonliteral sounds can also be
categorized by their functions and roles. For example,
dialogue acts as a link between the game's narrative and
its emotional implications. Zettl (2014) labels dialogue,
including direct address and narration, as serving an
information function as well. Heightened sound effects
serve to fuse literality with emotion. To elaborate the
purpose of sound effects, Deutsch provides the example of
Indiana Jones, stating that "when the hero, Indiana Jones
(Harrison Ford) takes the wheel, the confident and regal
sound of a lion's roar is blended subtly into the engine
noise; encouraging us to see him differently through our
ears," (Deutsch, 2008, p. 2). Emotive sounds are those,
similar to music, which provide context and inform a gamer
how to feel about on-screen action. Deutsch argues that
music serves a significant role in this sense and is
"almost always an emotional signifier, even if presented as
literal sound," (Deutsch, 2008, p. 2).

Outer and Inner Orientation Functions

As previously mentioned, one of the primary roles of
sound is to serve an informational function. In video
games, as well as other audiovisual media, this is often
done by dialogue, direct address, and narration. However,
different kinds of information can be gathered through the
outer orientation or inner orientation functions of sound
as well. The outer orientation functions of sound reveal
further information regarding space, time, situations, and
external condition, while inner orientation functions of
sound provide the mood, energy, structure, and internal
condition (Zettl, 2014). Zettl (2014) confirms that the
assorted sounds accompanying video games are based on thes
same aesthetic principles. Video game soundtracks, which
include speech, music and sound effects, function to
"structure a game, attract a player's attention, focus
players towards a certain aspect, and interact with the
visual aspects of the game," (Bramley & Gainsbury, 2014, p
1738) .
While the outer orientation functions of sound
oftentimes overlap, for the sake of coherence they will be
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clarified individually. Sounds can help in gathering
context in regards to the location of an event, the spatial
environment, and the off-screen space. In this aspect,
video games' outer orientation functions of the soundtrack
offer the gamer information about where the virtual
location is, its acoustics, and what is taking place around
them.
Another outer orientation function of sound is its
ability to describe a specific situation. Predictive sound
is often used in video games to indicate or foreshadow what
is about to happen. A specific type of predictive sound,
leitmotiv, which is a "short musical phrase or specific
sound effect," (Zettl, 1999, p. 319) signifies that a
person, action, or situation is about to appear. A good
example of this is the Jaws leitmotiv, which is described
as "a repetition of two notes in an ascending pattern,"
(Bezdek & Gerrig, 2008, p. 578) and is associated with the
narrative arrival of the villainous shark. The leitmotiv
serves as foreshadowing for events to come is argued that
it is "intended to match or amplify the narrative content,"
(Bezdek & Gerrig, 2008, p. 578). In video games, leitmotivs
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provide players with essential information regarding who or
what will occur.
The last outer orientation functions of sound are its
ability to reflect the external conditions of events. These
sounds can serve to connote whether something is "big or
small, smooth or rough, high or low, old or new, fast or
slow," (Zettl, 1999, p. 319). Use of this function of sound
can provide situational context and how to advance in a
video game, like how muffled cries for help suggest that
someone nearby requires assistance.
Inner orientation functions of sound are quite
different than those of outer orientation and focus on
establishing mood, energy, structure, and internal
condition. While mood can be created using nonmusical
sounds, one of the most prevalent and accurate methods is
by music. Music can supply context and serve to forewarn
gamers to prepare for whatever comes next. However, music
for video games can be expensive whether a studio hires a
composer, orchestra, or obtains licensing to use popular
songs.
A more cost-efficient and effective way to achieve
mood is by using ambiences. Ambiences are the atmospheric
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sounds that play under other sound effects, dialogue, and
music, which provide information regarding the environment.
Ambience functions vary widely and can include "wind, rain,
thunder, and different spatial and acoustic assets,"
(Alten, 2014, p. 397). Sound atmospheres can easily inform
a gamer what they should be feeling in a particular moment,
even more so if it layered additionally with music.
However, ambiences can serve to be an inner orientation
function, outer orientation function, or both.
Regardless of what is on-screen, the aesthetic energy
of a video game certainly depends on music and other
nonliteral sounds. Zettl describes this process as, "the
immediate way in which sound affects our emotions is a
perfect tool for establishing or supplementing the energy
of the screen event," (Zettl, 2014, p. 324). In video
games, aside from adding aesthetic energy, music and sounds
also serve to underscore the mood of certain moments.
A paramount inner orientation function of sound is
structure. Soundtracks can align irregular picture
sequences with steady beats to offer structure, evenly
match picture and sound rhythms, or relate the picture and
sound contrapuntally (Zettl, 2014). However, this often can
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be difficult to achieve depending on the game genre. The
typical issue of implementing structure in this case being,
"image and music cannot synchronize as closely in games as
they can in film, because of the unpredictable temporal
aspects of games," (Collins, 2008, p. 128).
The final inner orientation function of sound is its
potential to reveal the inner condition of someone or
something. High-pitched hissing sounds can reflect the
unstable internal condition of broken machinery or the
agitation of a seemingly calm person. When applied to video
game soundtracks, sounds that allude to internal conditions
can lend themselves to character development and
strategizing.

Structural Functions

For video games, there are several essential
structural elements in the treatment of sound that must be
considered: figure-ground, sound perspective, and sound
continuity. This prompts the question: if there is a lack
of any of these when creating a soundtrack, can a video
game lose its credibility in terms of being realistic?
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In sound design, figure-ground conveys that the
important sounds are the figure and the others are
downgraded to the background. The emphasis of specific
sounds instructs viewers about what should be focused on
and what is noise. It should also match what is on-screen.
For example, if a couple is shown in a long-shot talking,
their voices should be just as audible as in perspective to
ambient sounds, while a close-up of them should change to
their voices being emphasized and ambient noises relegated
to background noise (Zettl, 2014). An emphasis of the
voices and lower volume of ambiences inform viewers that
the focus has shifted to the couple's perspective and that
other sounds are no longer as important.
Sound perspective relies on the figure-ground
principle as well. Sound perspective refers to the matching
of close-up shots with sounds that have more presence and
long shots with less. Presence is a sound quality which,
"makes you feel as though you were close to the sound
source," (Zettl, 2014, p. 327). As previously mentioned,
Brown and Cairns (2004) offer a similar definition of
presence but in regards to video games, claiming it is the
sensation of 'being there' and experiencing the game as if
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the player is the avatar. It can be jarring to play a video
game when sounds do not properly match with the depth of
the images on-screen. Without sound perspective in video
game soundtracks, the game loses its sense of realistic and
immersive qualities.
Sound continuity concerns the consistency of the
soundtrack throughout the game. Essentially, sound
continuity means "the sound maintains its intended volume
and quality over a series of edits," (Zettl, 2014, p. 327).
This concept encompasses both figure-ground and sound
perspective, requiring that their volume, quality, and
presence remain constant from scene to scene.
Another important concept, specifically in terms of
music, is synchronicity, which is the extent that music and
actions are able to mimic one another (Deutsch, 2008). This
is an especially crucial aspect of a video game's
soundtrack since it must balance between heightening action
and helping the player conceive the game as realistic, all
while not becoming comically over-synchronized.
These structural aesthetic factors of sound are
crucial to any video game soundtrack. Without adhering to
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these aesthetic elements, a game has little hope for an
overall feeling of realism, immersion, and quality.

Methodology

This study attempts to answer whether playing video
games that have been nominated for prestigious audio
related awards can result in immersion and how each
individual soundtrack element influences someone. This will
aid in establishing a method of analysis for video game
soundtracks and determining any trends within the aesthetic
components of their designs. If aesthetic information and
immersive qualities regarding a game's soundtrack can be
acquired it will open new conversations within the sound
design field, provide sound designers with important
information on where to focus their efforts, and hopefully
lead to players enjoying a higher quality, more immersive
experience.
In this study, the question of whether someone feels
immersed by video games that have well-regarded soundtracks
is examined. Furthermore, this study explores which aspects
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of a video game soundtrack (dialogue, sound effects, and
music) influences the player.

Design

For this preliminary research, a content analysis will
be conducted. The researcher, in this case, will refer to
the creator and tester of this study. Qualitative
information will be collected since it allows the perceived
quality and level of immersion for each of the different
elements within a video game soundtrack to be described.
The primary focus of research for thisstudy

is

the

analysis of soundtracks from two of the most critically
acclaimed video games, in terms of both gameplay and
soundtracks, from 2015. The areas examined within the
soundtracks (dialogue, sound effects, and music) are:
1) Informational functions
2) Outer orientation functions
3) Inner orientation functions
4) Structural functions
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Procedure

This study analyzes popular video games soundtrack. A
four-member panel of video game sound designers was asked
for their input on specific video games to be considered
for the researcher to play for this study. The panel was
asked to provide video games that had what they would
consider to be exceptional soundtracks. After reviewing the
feedback received from the panel, the game selections were
narrowed down to nominees of the 2016 Game Audio Network
Guild Awards (G.A.N.G). The process of these awards
involves an open nomination process, after which the
finalists are voted on by the members of the G.A.N.G
Advisory Board and subcommittees and considered by a Board
of Directors, featuring the top audio directors, music
producers and sound designers in the video game industry.
The researcher was advised by the panel to choose two games
that were up for nominations under separate categories in
order to establish whether modern games are sound designed
drastically differently or similarly. However, the two
games chosen must be from the same genre so as to
demonstrate any trends in their designs emerge as being
consistent.

28

Ultimately, the two games that were selected are both
third-person action-adventure games. The first video game,
Rise of the Tomb Raider, was nominated for best mix of the
2016 G.A.N.G Awards. The second game chosen, Just Cause 3,
was up for the award of sound design of the year. These
games were selected based on the prestige of their
categories and that they were the only two games up for
both nominations that had the same genre and could be
played on PC.
Once the games were selected, the researcher will play
each of the games for a minimum of an hour. The researcher
chose to do both the evaluations and analysis for this
study since it is preliminary research that is not ready
for a larger sample. For the first playtest of both video
games, the researcher starts at the very beginning. On the
second playtests, the researcher is to resume the games at
whatever point they left off on the first playtests. The
games will be played on default sound settings. After
gameplay, the games will be individually analyzed.
Immediately following each individual playtest, the
researcher is to complete a questionnaire that measures
their overall level of immersion with that particular game.
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The game immersion questionnaire measures are borrowed from
Cheng, She, & Annetta (2015).
After establishing the depth of immersion with both
games, the researcher is to complete a second questionnaire
for the analysis. In the second questionnaire, five areas
are evaluated throughout three separate categories for the
perceived quality of their aesthetics and levels of
immersion: dialogue, sound effects, and music. This entire
process is repeated for each game, so that the researcher
can compare both of the results for reliability purposes.
However, the researcher is to complete the second playtest
for both games at least a week apart from the first
playtest, so that the results are no longer fresh in their
memory.
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Questionnaire for Analysis

Rank each on a scale from 1-5 (l=Poor, 2=Not very good,
3=Acceptable, 4=Good, 5=Excellent).
Dialogue

1. Overall dialogue volume
2. Sound perspective of dialogue (close-ups had close
dialogue, long shots dialogue sound farther away)
3. Sound continuity of dialogue (maintains figure-ground
principle, volume, and quality)
4. Rank the helpfulness of the dialogue

Sound Effects

1. Overall volume of sound effects
2. Sound perspective of sound effects
3. Sound continuity of sound effects
4. Outer orientation functions of sound effects (space,
time, situation, external condition)
5. Inner orientation functions of sound effects (mood,
energy, structure, internal condition)
6. Realism of sound effects (do they sound as they would
in real life)
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Music

1. Overall volume of music
2. Sound perspective of music
3. Sound continuity of music
4. Inner orientation functions of music (mood, energy,
structure, internal condition)

Immersion

Rank from a scale of 1-5 that best describes your
experience (l=Totally uninvolved, 2=Somewhat uninvolved,
3=Engaged, 4=Engrossed, 5=Totally immersed).
1. The dialogue made me feel engaged, engrossed, and
totally immersed with the game
2. The sound effects made me feel engaged, engrossed, and
totally immersed with the game
3. The music made me feel engaged, engrossed, and totally
immersed with the game
4. The soundtrack as a whole made me feel engaged,
engrossed, and totally immersed with the game
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Table 1: Dialogue

I Rise of the
Tomb Raider:
Test 1
| Rise of the
Tomb Raider:
Test 2
| Just Cause 3:
Test 1
| Just Cause 3:
Test 2

Overall volume

Sound
Sound continuity Helpfulness
perspective
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Table 2: Sound Effects

I Rise of the
Tomb Raider:
Test 1
I Rise of the
Tomb Raider:
Test 2
| Just Cause 3:
Test 1
| Just Cause 3:
Test 2

Overall volume

Sound
Sound continuity Outer orientation Inner orientation
perspective
functions
functions

Realism
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Table 3: Music

| Rise of the
Tomb Raider:
Test 1
I Rise of the
Tomb Raider:
Test 2
I Just Cause 3:
Test 1
| Just Cause 3:
Test 2

Overall volume

Sound continuity Inner orientation
perspective
functions
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Table 4: Soundtrack Immersion

I Rise of the
Tomb Raider:
Test 1
I Rise of the
Tomb Raider:
Test 2
| Just Cause 3:
Test 1
| Just Cause 3:
Test 2

Dialogue

Sound effects

Music

Overall soundtrack
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Results

The results of each game's immersion measures are
broken up into three levels: engagement, engrossment, and
total immersion.
The lowest level of immersion, engagement, has
consistent scores for both rounds of playtests for each of
the video games. Rise of the Tomb Raider earns a 100% score
of engagement, meaning that the researcher agrees with all
the statements that validate this level of immersion. The
second Rise of the Tomb Raider playtest ranks with the same
100% engagement assessment. For Just Cause 3, the results
are just slightly lower. Both the first and second playtest
of Just Cause 3 places it with a 92% of engagement, with
the researcher disagreeing with only one of the statements.
With these scores, the researcher clearly achieved
engagement with both games.
The second level of immersion, engrossment, has scores
that vary from the first playtest to the second. The first
playtest of Rise of the Tomb Raider provides an 80%
engrossment rating, with the researcher disagreeing with
two of the measures. However, on its second playtest,
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engrossment increases to a 90%. The results of Just Cause 3
show a similar trend, with the first playtest earning an
80% engrossment level and a 90% for the second. This rise
from 80% engrossment to 90% can be explained by a change in
response to one measure in particular. The statement, which
the researcher first disagreed with, was "while playing the
game, I simultaneously know what to do next," (Cheng, She,
& Annetta, 2015, p. 252). Since the games were both started
from the beginning, the researcher initially did not know
exactly what to do while playing. However, by the second
round of playtests they had more experience with the games
and agreed with the statement, causing the engrossment
level to increase. These results demonstrate that while
playing both games the researcher felt engrossment.
The third level of immersion, total immersion,
maintains consistent results like those of the engagement
ranking. For both the first and second playtests of Rise of
the Tomb Raider, the total immersion rating is 75%, with
the researcher disagreeing with two of the statements.
Likewise, Just Cause 3 earns 75% on total immersion for
both the first and second playtest as well. These
unwavering results reflect that the researcher certainly
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attained a level of total immersion while playing each of
the games.
The results of each game's soundtracks aesthetics are
broken up into three categories: dialogue, sound effects,
and music. Finally, the results of the perceived immersion
levels for each game's individual soundtrack elements are
provided.
The dialogue scores show an interesting trend that
emerges, refer to Table 1. For both games, most of the
dialogue statements improve in their ranking from the first
playtest to the second. For example, the researcher gave
Rise of the Tomb Raider a four (good) for overall dialogue
volume in the first playtest and a five (excellent) in the
second. Just Cause 3 earns a three (acceptable) for its
overall dialogue volume on the first playtest, which
increases to a four on the second.
The same increasing pattern of the overall dialogue
volume occurs for the dialogue sound perspective scores as
well. Rise of the Tomb Raider earns a four on the first
playtest, which jumps to a five on the second, while Just
Cause 3 scores a three on its first playtest and a four on
the second. This trend repeats itself again in the scores
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of the sound continuity of the dialogue. Rise of the Tomb
Raider ranks with a four on the first playtest and a five
on the second, while Just Cause 3 originally scores a three
and then a four on the second playtest.
Another trend in the dialogue results is that Rise of
the Tomb Raider consistently scores a point higher in each
individual category. This can be seen on the scores of how
helpful the dialogue is considered. Rise of the Tomb Raider
earns a five for both playtests and Just Cause 3 scores a
three on the first playtest and bumps up to a four on the
second. With Rise of the Tomb Raider yielding a five for
helpfulness on each playtest, it makes it the only category
in the dialogue results in which the aesthetic quality is
perceived as being consistent to the researcher.
Overall, Just Cause 3 earns lower scores for dialogue
in comparison to Rise of the Tomb Raider. This demonstrates
that the dialogue of Just Cause 3 is lower in its perceived
quality. Much of this can be credited to the use of low
dialogue over loud sound effects such as gunshots or
explosions.
The sound effects results demonstrate scores that
deviate much less than those from the dialogue section, see
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Table 2. Rise of the Tomb Raider earns a five on each
playtest in the following categories: the overall volume of
the sound effects, sound perspective, sound continuity,
outer orientation function, and realism. The inner
orientation function of the sound effects is the only one
that differentiates, with a score of four on the first
playtest and a five on the second.
The sound effects score for Just Cause 3 are also
fairly uniform. The game earns a four on both rounds of
playtests for the sound effects overall volume and sound
continuity. The outer orientation function and realism of
the effects score a five on each of the two playtests. The
sound perspective and inner orientation function of the
sound effects both place a four on the first playtest and
increase to a five on the second. Both Rise of the Tomb
Raider and Just Cause 3 originally earn a four on their
inner orientation function of sound effects, which boosts
to a five on their second playtests.
In comparison to the other results, Table 3 shows that
the music of both games rank the highest in their perceived
aesthetic qualities. The sound perspective and inner
orientation functions of the music from both games earn a
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five on all of the playtests. This is the same case for
overall volume and sound continuity of the music in Just
Cause 3 and would have been the same for Rise of the Tomb
Raider, if not for an accidental repeat of music during its
second playtest. In this section of gameplay for Rise of
the Tomb Raider, the lead character must slaughter a bear
in order to survive and progress. This battle triggers an
intensive, drum-driven musical track that synchronizes and
matches with the on-screen action exceptionally well.
Typically, once a threat is eliminated the music returns to
something more neutral to signify the end to that
challenge. However, during this playtest, the battle music
continued to play, even after the mission was completed.
This lead to the overall volume, sound continuity, and
inner orientation functions of the game's music to fall out
of place and receive lower scores on this playtest.
The perceived immersion levels of each element of the
soundtracks are shown in Table 4. The dialogue level of
immersion for both video games increases by one unit from
playtest one to two. Rise of the Tomb Raider ranks with a
four (engrossed) in terms of dialogue on its first playtest
and a five (totally immersed) on the second. Just Cause 3' s
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dialogue scores a three (engaged) on the first and jumps to
a four on the last playtest.
The most immersive element of both video game
soundtracks is their sound effects. Rise of the Tomb Raider
and Just Cause 3 each earn a five for the first and second
playtest. This perceived level of immersion could be due to
increased number of aesthetic functions that sound effects
cover in comparison to the dialogue or music.
The immersion of music in each of the video game
soundtracks has opposite results. Rise of the Tomb Raider
first earns a five, while it lowers to a four on the final
playtest. Just Cause 3 originally scores a four, which then
increases to a five on the second playtest. It would have
been more likely for Rise of the Tomb Raider to score a
five again on the final playtest, if it had not been for
the accidental replaying of battle music.
The immersion scores of the overall soundtrack for
both video games are almost all fours, ranking them as
primarily engrossing. Rise of the Tomb Raider earns a four
on its first playtest, which increases to a five (totally
immersed) on the second playtest. Just Cause 3 scores fours
on both of the playtests.
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Discussion

This study was designed to assess whether immersion
can be achieved by playing video games with known highquality soundtracks and develop a procedure that can
determine what elements of it are perceived as the most
immersive. In the first part, immersion measures for each
game are discussed. In order to contextualize the findings
of the analysis, the second section is organized according
to functions of sound. The functions of sound are broken up
into the following categories: informational, outer
orientation function, inner orientation function, and
structural. The study's implications, limitations, and
recommendations for future research are also discussed.

Immersion Measures

The immersion measures taken after each playtest
reflect that the researcher was indeed immersed by both
video games. The first level of immersion was easily
achieved, with Rise of the Tomb Raider gauging 100% and
Just Cause 3 attaining a 92-100% level of engagement. The
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second level of immersion, engrossment, was ranked at 80%
on the first playtest and then 90% on the second for each
of the video games. The final level of immersion, total
immersion, earned 75% for both games on each of the
playtests. The upper percentile rankings of each of the
immersion levels demonstrate that the researcher
experienced each at a significant level.
However, it is important to note that while each
immersion level increases, the percentiles for each slowly
decrease. This is credited to the wording of some of the
higher-level immersion measures. For example, one measure
the researcher disagreed with under the engrossment level
states, "While playing the game, I often cannot hear people
who are calling me," (Cheng, She, & Annetta, 2015, p. 252).
The wording of this is on the ambiguous side, the
researcher took it in reference to people calling their
phone, but it could have been in consideration to people
around the gamer in-person. Either way, the audio of both
games did not block out the sounds of nearby people or
cellphones. Another example that the researcher disagreed
with comes from the total immersion measures, that states
it:
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Feels that the avatar in the game is controlled by my
will, and not by the mouse or the keyboard, so that
the avatar does just what I want to do. It seems like
the thoughts and consciousness of the avatar and me
are connected (Cheng, She, & Annetta, 2015, p. 253).
This measure refers to the relationship experienced between
the gamer and the avatar that they are playing as in the
game. This statement was far too specific for the
researcher to agree with for either of the playtests and is
something which they have never experienced playing any
game. Regardless of how immersed the researcher has been by
any given game, they have always been aware that they are
controlling the avatar through an external source. This is
important to note since it may be the researcher's
threshold for immersion in video games.
This study did answer the question of whether a gamer
can feel immersed in video

games that have been nominated

for audio-related awards. The answer is that they can feel
immersed, and to an impressive degree for each of the
individual levels. The ways in which the audio specifically
immersed the researcher are discussed below.
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Informational Function of Sound

The aesthetic questionnaires completed after each
playtest yielded a variety of interesting results. In
regards to both of the game's soundtracks, their
informational functions of sound steadily increase in
rating. For Rise of the Tomb Raider, the informational
function of sound is provided to the player only in the
form of literal, direct address by the main character and
dialogue. In Just Cause 3 the informational function of
sound is given through literal and nonliteral direct
address, dialogue, and narration. Just Cause 3 uses more
informational functions of sound to express different
varieties of dialogue, while Rise of the Tomb Raider uses
less and still ranks higher. This is mostly due to the low
volume of the dialogue in Just Cause 3. Often during
gameplay, louder sound effects would mask informational
functions of sound, resulting in difficulty establishing
the associative context. When done well, as in Rise of the
Tomb Raider, the informational function of sound can offer
a player plenty of useful information that aids in creating
better cognitive and affective mental maps. As previously
stated, cognitive mental maps tell us where things are or
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should be in an on and off-screen space, while affective
mental maps inform us with cues on how to feel about events
(Zettl, 1998).
Since both game's results increase from the first
playtest to the second, it may suggest that the longer one
plays a video game the more they begin to empathize with
the characters. This could explain why the dialogue scores
in general rank higher in their perceived aesthetic
functions from the first playtest to the second. This also
correlates with the increase on each game's perceived
dialogue immersion ranking, see Table 4. As previously
stated, achieving total immersion depends on unlocking a
gamer's empathy, which is connected with the soundtrack's
realism, narration, and emotion (Brown & Cairns, 2004). The
longer that someone plays a game may lead to a connection
with the characters, as long as the narration is realistic
and emotional, and not muffled by louder sounds.
Another key finding to the analysis of the dialogue is
how it ranked among the other soundtrack elements in
relation to its perceived immersion. Much like the results
of perceived aesthetic qualities, the dialogue of both
games increases from the first playtest to the second. The
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only time a game's informational function of sound is rated
as being totally immersive is on the second playtest of
Rise of the Tomb Raider. This is interesting because on the
first playtest Rise of the Tomb Raider receives fours for
all the informational functions of sound, except for its
helpfulness, which earns a five. However, on the second
playtest they all boost to fives. This reflects that there
is no one important aesthetic quality in the informational
functions of sound that needs to be stronger than the
others. This finding suggests that the most immersive
dialogue is a well-rounded one, in regards to its
aesthetics.

Outer Orientation Function of Sound

The two categories of sound effects that rank the best
in their perceived aesthetic qualities in both games are
their outer orientation functions and realism. Both games
implement a variety of literal source-connected, literal
source-disconnected, and descriptive nonliteral sounds.
Each game on both playtests earns the highest score
possible, a five for excellent. In terms of outer
orientation functions of sound, the individual soundtrack
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category that provides it the most is sound effects. This
is essential to note since the highest immersion rating for
any of the video games' soundtrack elements is sound
effects for both games, refer to Table 4. These results
suggest that for sound effects, the outer orientation
functions of sound and realism could be the most vital when
becoming totally immersed in a video game. If this is true,
it may be due to the fact that outer orientation functions
of sound give the player a wealth of information regarding
the space, location, and time, which ultimately simplify
the creation of cognitive mental maps.

Inner Orientation Function of Sound

The perceived aesthetic qualities of the sound effects
within each game place consistently high, especially for
Rise of the Tomb Raider. The only category that Rise of the
Tomb Raider does not earn a five on is the inner
orientation functions of the sound effects on the first
playtest. Similarly, Just Cause 3 also earns a four for
this category on the first playtest and also increases to a
five on the second. This can be somewhat explained by the
lack of ambiences in both games during their first
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playtests. Without many nonliteral ambiences, the
researcher was not as easily able to establish the mood,
energy, and internal conditions of the avatars.
Additionally, due to the lack of ambiences in both games,
affective mental maps were also challenging to create.
Music is one area of the soundtrack where the inner
orientation function of sound ranks high for each of the
games. For both games, on all the playtests except for the
second Rise of the Tomb Raider, the inner orientation
functions of their music are rated as fives for excellent.
The second playtest of Rise of the Tomb Raider would have
earned another five if it had not been for the accidental
repeat of the battle music. The inner orientation functions
of both game's music helps make up for the lack of
ambiences in the sound effects category. The nonliteral
music chosen to score each of the games sets the tone,
mood, and inner conditions for the avatars. This reinforces
Zettl's claim that music provides "one of the most
efficient ways of establishing or reinforcing cognitive and
affective maps," (Zettl, 1998, p. 93).
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Structural Function of Sound

The two main areas examined within the structural
functions of sound for both games are sound perspective
(important sounds are the figure, while other sounds serve
as background) and sound continuity (for this study
includes figure-ground principle, maintains volume and
quality). This is a strong component for each of the game's
soundtracks. For Rise of the Tomb Raider, both sound
perspective and sound continuity of the game's dialogue
increase from a four to a five by the second playtest.
Similarly, Just Cause 3 earns a three for both sound
perspective and sound continuity, which increases to a four
on the second playtest. Since there is no clear reason why
each of the structural functions of sound scores grew by
the second playtests, it strengthens the argument that the
longer someone plays a game the more they begin to
empathize more with the characters through the dialogue.
The researcher was able to empathize with both game's
avatars by the second playtest, which could be credited to
the informational and structural functions provided by
dialogue.
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The structural functions of sound for Rise of the Tomb
Raider rank consistently higher than those of Just Cause 3.
This can be seen for the sound effects, on Table 2. While
Rise of the Tomb Raider scores fives for both sound
perspective and sound continuity on each playtest, Just
Cause 3' s scores consist of mainly fours for them. The only
category where Just Cause 3 increases on structural
functions of sound is under sound perspective, which it
bumps up to a five on the second playtest. A main complaint
for the informational functions of sound in Just Cause 3 is
that the dialogue could not always be heard over the loud
sound effects. This can explain why the structural
functions of sound are lower for Just Cause 3. While many
of the sound effects would realistically be quite loud, it
is important for video games to follow the figure-ground
principle, so that if dialogue begins the gamer does not
miss any important instructions.
The sound perspective and sound continuity ratings for
both game's music are exceptionally high. For both
playtests, each of the games scores fives for their sound
perspective. This was the case for sound continuity as
well, with the exception of the second playtest of Rise of
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the Tomb Raider. The second playtest involved the
repetition of battle music, causing the sound continuity
score to be lowered to a four.
All of the structural functions of sound for the
individual soundtrack elements rank well, minus the first
playtest scores of Just Cause 3's dialogue. This part of
the analysis suggests that carrying over real world
concepts such as figure-ground principle and sound
perspective are equally as important to a quality video
game soundtrack as outer orientation or the informational
functions of sound.

Soundtrack Immersion

The music for both games is the most highly regarded
in terms of their aesthetic qualities. However, music did
not rank as the most immersive element of either of the
video games' soundtracks, instead sound effects did. This
may be due to the amount of crucial information that sound
effects provide in comparison to music. Comparing the
aesthetic quality categories in Table 2 and Table 3, sound
effects have six aesthetic functions, while music only has
four. Sound effects provide a gamer with outer orientation
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and inner orientation functions of sound, while music only
covers structural functions and inner orientation functions
of sound. This suggests that outer and inner orientation
functions of sound rank higher in their immersive
possibilities than do structural and inner orientation
functions of sound. While music is indispensable in the
information it provides in terms of internal mood of the
character, sound effects can give the player that
information, and much more, especially in regards to
creating cognitive and affective mental maps. In actionadventure games like Rise of the Tomb Raider and Just Cause
3, strategy heavily relies on the player's ability to
generate cognitive and affective mental maps to understand
how to best progress through the levels and stealthily
avoid detection by enemies.
For the first playtest of Rise of the Tomb Raider and
both playtests of Just Cause 3, the overall soundtrack
immersion rating is a four (engrossed). This category,
which takes into consideration dialogue, sound effects, and
music, only receives a rank of five (totally immersed) on
the second playtest of Rise of the Tomb Raider. What is
most interesting about this finding is that the perceived
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aesthetic qualities of all the individual soundtrack
elements achieved fives across the board, except for those
on music. Since this was the second playtest of Rise of the
Tomb Raider, the repetition of battle music took place on
this analysis, causing it to earn a four instead of five in
the following categories: overall volume, sound continuity
(structural functions), and inner orientation functions.
This finding suggests one of two options, either those
three aesthetic qualities of music are not as important as
the others, or music itself is not as essential to
achieving total immersion than sound effects or dialogue
combined. The latter is proposed, for the same reason as
mentioned previously, music does not provide as many
aesthetic functions as do sound effects and dialogue. While
a brief moment of intense music during a non-intense part
of the game may briefly take someone out of immersion, it
is not enough to completely remove him or her from it when
combined with other high-quality aesthetics and functions
of sound within the soundtrack.
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Limitations

Every study has limitations. Since the researcher
designed the study and collected all the data, the results
cannot be generalized to the entire gamer community. A
limitation to the study's procedure is that questionnaires
can yield subjective results. In order to combat this, the
second test was done to serve as a reliability check. Since
both of the video games analyzed were within the same
genre, third-person action adventure, the results are also
unable to be generalized to other genres. It is possible
that the researcher would have been more immersed by a
first-person game.
Another limitation is the possibility of gender bias
arising; Rise of the Tomb Raider has a female avatar while
Just Cause 3 has a male. Since the researcher is female
this may have indirectly lead to more immersion while
playing Rise of the Tomb Raider.

Future Research

Researchers should continue to assess which video game
soundtracks are the most aesthetically pleasing, immersive,
and why that is the case. First, researchers should

57

continue to use and clarify the video game immersion
measures, originally used by Cheng, She, & Annetta (2015).
The majority of these accurately rated the three distinct
levels of immersion, although some measures in the upper
levels of immersion had statements that were ambiguous or
hard to relate to. By continuing to build these measures,
researchers will be able to more precisely gauge and
describe the level of immersion that a gamer experience.
Researchers should also continue to utilize the
questionnaire created for the analysis of this study, which
tests the perceived aesthetic quality of a soundtrack's
individual elements. Part of the goal of this study is to
create a method of establishing the quality of soundtracks'
aesthetic functions, which can ultimately be used to
analyze other video games and movies in future research. In
order to validate the reliability of this questionnaire, it
must continue to be used in additional studies and
settings.
This study should be replicated, but with the use of
video games from different genres. As previously mentioned
in the limitations, it is possible that first-person games
may be more immersive. This genre should be tested in order
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to compare the results to those of a third-person games,
and hopefully discover if one is more immersive than the
other. Future studies should also include controls, such as
having some gamers play without the original music or sound
effects, to help better determine if one part of a video
game soundtrack is more aesthetically pleasing or immersive
than the others.

Conclusion

Video game technology is constantly changing, but
their sound often does not receive the same emphasis as
their video. It is imperative that developers understand
the aesthetics involved in gaming soundtracks and how they
can adequately use them to create a more immersive
experience for gamers. While this study tested video games
with reputable soundtracks, it is not common to find games
with such high-quality audio. Hopefully, the findings of
this study can serve as a call to action for video game
developers in recognizing the importance audio has in
creating immersion.
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The data collected shows that when analyzing
individual elements of both Rise of the Tomb Raider and
Just Cause 3 soundtracks' the greatest aesthetic values
were their music and sound effects. However, both games'
sound effects ranked as being the most immersive quality of
all the soundtracks elements. This reflects that there is
some connection between the aesthetic qualities of a video
game soundtrack and the immersion felt while playing. The
only game that earned a score of 'totally immersive' on its
overall soundtrack was Rise of the Tomb Raider on its
second test, where it earns a 'totally immersive' on the
individual elements for dialogue and sound effects, but
only ranks as 'engrossed' for the music. This finding
suggests that for this genre, game developers should
concentrate on creating strong dialogue and sound effects.
However, this does not mean that music is unimportant and
should be pushed to the wayside. Game developers should
attempt to create a strategy for the design of each
individual genre of video game. In the case of third-person
action adventure games, it appears that high quality
dialogue, sound effects, and music are all required to
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achieve total immersion, with an importance placed on the
dialogue and sound effects.
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