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Introduction

If, as suggested by Donald T. Campbell,1 the result of our particular
abilities to sense and perceive is that we are distanced from
a fundamental reality,2 then what precisely is the nature and role of
presence with respect to that reality? Furthermore, given the theme of
this companion, what is the role of sound in relation to presence in
virtual gameworlds? These are the two questions that underpin this
chapter and to which I provide some answers. One question that might
be asked, but which I do not attempt to answer, is: what is the role, if
any, of music in presence in virtual gameworlds? The answer to this
particular question I leave to the reader to attempt once the companion
has been read. Other chapters in this companion deal more directly
with music and its relationship to narrative and ludic processes or its
abilities to provoke emotion in the game player and to establish mean-
ing. These are areas, I suggest, that might be helpfully informed by
answering questions about music and presence. Here, I content myself
merely with providing some of the groundwork that will help the
reader attempt the question. Before moving on to deal with my two
questions, I must first clarify some terminology in order to furnish
a framework from within which I can then debate them. I begin with
a definition of sound.

1 Donald T. Campbell, ‘Evolutionary Epistemology’, in The Philosophy of Karl Popper, Vol.
XIV Book 1, ed. Paul Arthur Schilpp (La Salle, IL: Open Court, 1974), 413–63.

2 This is explained further in the chapter subsection ‘Stepping Back from Reality’, but, briefly, our
sensory system provides a very filtered window on reality – aurally, we sense and perceive only
between approximately 20 Hz and 20 kHz, and so miss out on aural aspects of that reality that, for
example, dogs and cats are aware of. 269
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The Framework

What Is Sound?

In agreement with Pasnau,3 I would describe the standard definition of
sound, various forms of which are to be found in dictionaries and acoustics
textbooks – namely that sound is an audible pressure wave propagating in
a medium – as incoherent. Incoherent in that the definition and its use to
explain our relationship to sound holds up neither to scrutiny nor to
experience. Furthermore, I would describe the definition’s use within
physics and acoustics as inconsistent and imprecise. Such instances abound
and are, perhaps, manifestations of the incoherency of the standard defini-
tion. Elsewhere,4 I have given a more detailed exegesis of the problems with
the definition and its use, so here, a few examples of inconsistency and
imprecision will suffice to support my contention; the matter of incoher-
ency I also deal with in the following discussion.

Consider the following quotations from John Tyndall: ‘It is the motion
imparted to this, the auditory nerve, which, in the brain, is translated into
sound’ (so sound arises in the brain), but ‘thus is sound conveyed from
particle to particle through the air’ (so sound is a physical phenomenon in
the air), and yet it is in the brain that ‘the vibrations are translated into
sound’.5 Here, sound seems to be at once a physical acoustic phenomenon
and a neurological phenomenon. Admittedly, these are from a book pub-
lished in 1867 when the new scientific discipline of acoustics was beginning
to find its feet, so perhaps I should not be so harsh. Yet, such muddled
thinking persists, as demonstrated by the following description from the
2010s: ‘The [hearing] implant is placed . . . in the area [in the brain] where
the axons (nerve fibres) and cochlear nucleus (synapses) – which transport
sounds picked up by the ear to the cerebral cortex – are found’.6 What is
wrong with the statements is that the brain comprises electrical energy,
while sound (i.e., a sound wave) comprises acoustic energy – sound waves
cannot be phenomena both in the air and in the brain, or indeed, as
suggested by Tyndall’s last statement, something only to be found in the

3 Robert Pasnau, ‘What Is Sound?’, The Philosophical Quarterly 49, no. 196 (1999): 309–24.
4 Mark Grimshaw, ‘A Brief Argument For, and Summary of, the Concept of Sonic Virtuality’,
Danish Musicology Online – Special Issue on Sound and Music Production (2015), 81–98.

5 John Tyndall, Sound (London: Longmans, Green, and Co., 1867), 2–4.
6 Denis Pouliot, ‘Hearing Without Ears (Auditory Brainstem Implant)’, Lobe, c.2014,
https://web.archive.org/web/20140513004625/https://www.lobe.ca/en/non-classee/hearing-
without-ears-auditory-brainstem-implant/.
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brain. The American National Standards Institute (ANSI) documentation
provides, in fact, two definitions of sound:

a. Oscillation in pressure, stress, particle displacement, particle velocity
etc., propagated in amediumwith internal forces (e.g. elastic or viscous)
or the superposition of such propagated oscillation . . .

b. Auditory sensation evoked by the oscillation described in (a).7

The second of these could, with great latitude in the definition of the word
‘sensation’, be taken to be sound in the brain, but they should not be used
interchangeably in the same sentence (otherwise one can easily end up with
the amusing but absurd statement that sound is evoked by sound).8

The standard definition of sound is more precisely and usefully
a definition of sound waves, and, in this, it is a perfectly adequate definition,
if used a little inconsistently in the literature. It is not, though, a sufficient or
coherent definition of sound, and for this reason, in the book Sonic
Virtuality, Tom Garner and I devised a new definition to account for
various sonic anomalies and inconsistencies that are found when regarding
sound solely as the physical phenomenon that is a sound wave: ‘Sound is an
emergent perception arising primarily in the auditory cortex and that is
formed through spatio-temporal processes in an embodied system’.9

One advantage of this new definition is that it accounts for the
multimodality10 of our hearing in a way that the standard definition does
not. This multimodality is clearly evidenced by the McGurk effect. In this
demonstration, two films are shot of someone repeatedly enunciating ‘baa’
and ‘faa’ respectively. The audio from the ‘baa’ video is then superimposed
and synchronized to the ‘faa’ video. One hears ‘baa’ on the ‘baa’ video (as
would be expected), but one hears ‘faa’ on the ‘faa’ video: in the latter case,
the sight of a mouth articulating ‘faa’ overrides the sound wave that is ‘baa’.
How can it be that one perceives different sounds even though the sound
waves are identical?

In psychoacoustics, the McGurk effect is described as an illusion,
a perceptual error if you like, because it does not square with the standard
definition of sound. However, since every one of the hundreds of people to
whom I have now demonstrated the effect experiences that ‘error’, I prefer

7 American National Standard, Acoustical Terminology. ANSI/ASA S1.1–2013.
8 Grimshaw, ‘A Brief Argument For, and Summary of, the Concept of Sonic Virtuality.’
9 Mark Grimshaw and Tom A. Garner, Sonic Virtuality: Sound as Emergent Perception
(New York: Oxford University Press, 2015), 1.

10 Multimodality refers to the formation of percepts (perceptual artefacts) from two or more
sensory channels.
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instead to question the coherency of the definition: how can sound be just
a sound wave if everyone perceives two different sounds while sensing the
same sound wave?11

Before moving onto an exposition of presence, I will present one more
aspect of the sonic virtuality definition of sound that will prove particularly
useful when it comes to discussing presence in the context of reality. This
aspect is best illustrated by asking the question where is sound? In acoustics
and psychoacoustics, explanations for this come under the banner of ‘sound
localization’. In this regard, we can understand sound as a sound wave as
being at a point distant from us, hence distal: sound is thus where the object
or objects that produce the sound wave are, and our stereophonic hearing
(i.e., the use of two physically separated ears) is the means to such localiza-
tion. Sound seems to be happening ‘over there’. Yet sound, in the standard
conception of it, is travelling through the medium (typically air for humans)
to us, and so the location of sound is a moving, medial location somewhere
between the sound wave source and our ears. So, sound seems to be ‘coming
towards us’. A third theory is that the location of sound is proximal, at our
ears. Here, sound is ‘what we are hearing’ at our particular point of audition.
As noted above, the ANSI acoustics documentation provides a second defi-
nition of sound that, while contradicting the first ANSI definition of sound,
supports the proximal notion. This proximal-based definition of sound as
sensation contrasts with the medial-based definition of sound as a sound
wave, and both contrast with the distal-based concept of the localization of
sound as a sound wave. In summary, sound is variously described as being
located a) at a particular point (distal), b) somewhere between the source and
us (medial), or c) at our ears (proximal). Inconsistency, indeed.12

In Sonic Virtuality, Garner and I proposed a different theory of the
localization of sound. In this case, sound as a perception is actively localized
by us through superimposing it mentally on various artefacts from the world.
The sonic virtuality definition of sound defines aural imaging, the imagining
of sound, as sound no less than sound perceived in the presence of a sound
wave. Should the sound be perceived in the presence of sound waves, very

11 I recently discovered that this worked even when just visualizing the two videos while sensing
the sound waves. Playing the McGurk effect for the umpteenth time (to my wife this time
instead of students or conference delegates), I found that, while watching for her reaction as
I faced her from behind the screen, I clearly heard ‘faa’ when I knew – and imagined – the ‘faa’
video was playing on the screen. This discovery simply provides further credence to the sonic
virtuality definition of sound.

12 For a useful exposition of theories concerning the location of sound, see Roberto Casati and
Jerome Dokic, ‘Sounds’, Stanford Encyclopedia of Philosophy, ed. Edward N. Zalta (Stanford:
Stanford University, 2005), accessed 9 April 2020, http://plato.stanford.edu/entries/sounds/.
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often the location of the sound is quite distinct to the location of the sound
wave source. Imagine yourself in a cinema, watching a dialogue scene. Where
do you perceive the sound to be: at one of the loudspeakers ranged along the
side or back walls, or somewhere between those loudspeakers and your ears,
or even at your ears, or is it located on the mouth of the screen character now
talking? Most cinemagoers would suggest the last option: the sound has been
superimposed on the artefact in question (here, the character). This is an
example of what Chion calls ‘synchresis’.13 This common perceptual phenom-
enon demonstrates the problems with the acoustics and psychoacoustics
conceptualization of sound localization. While the sonic virtuality concept
of sound localization suffices to explain synchresis, also known as the ven-
triloquism effect and related to the binding problem, it can also be used to
explain how we fashion a perceptual model of reality.

In recent work,14 I have explored the idea of the environment as being
a perception rather than something physical, and have shown how the
sonic virtuality notion of sound localization aids in explaining the process
of constructing this model of the physical world. Briefly, Walther-Hansen
and I reduced reality (the world of sensory things) to a salient world (the set
of sensory things of which we are aware at any one time), then to the
environment that, in our conceptualization, is a perceptual model of the
salient world. The environment is that model of the salient world chosen
from a number of alternate models that are tested and refined as we are
subjected to sensory stimuli, and this process continues unabated as the
salient world changes. In this, I base my conception on work by Clark, who
developed further the notion of perceptual models of the world in order to
account for knowledge of that world.15 The theory behind such hypothe-
tical modelling of the world has been used by others in connection with
presence, such as Slater and Brenton et al.16 Clark explains it as a rolling

13 Michel Chion, Audio-Vision: Sound on Screen, Claudia Gorbman, ed. and trans. (New York:
Columbia University Press, 1994), 5.

14 Mads Walther-Hansen and Mark Grimshaw, ‘Being in a Virtual World: Presence,
Environment, Salience, Sound’ (Paper presented at Audio Mostly 2016, 2–4 October,
Norrköping), see AM ’16: Proceedings of Audio Mostly 2016 (New York: ACM, 2016), 77–84;
Mark Grimshaw-Aagaard, ‘Presence, Environment, and Sound and the Role of Imagination’, in
The Oxford Handbook of Sound and Imagination Volume 1, ed. Mark Grimshaw-Aagaard,
MadsWalther-Hansen andMartin Knakkergaard (New York: Oxford University Press, 2019b),
669–82.

15 Andy Clark, ‘Expecting the World: Perception, Prediction, and the Origins of Human
Knowledge’, Journal of Philosophy, CX, no. 9 (2013): 469–96.

16 Mel Slater, ‘Presence and the Sixth Sense’, Presence: Teleoperators and Virtual Environments 11,
no. 4 (2002): 435–9; Harry Brenton, Marco Gillies, Daniel Ballin and David Chatting, ‘The
Uncanny Valley: Does it Exist and Is it Related to Presence?’ (paper presented at Conference of
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generation and testing (according to experience) of hypotheses that pro-
ceed under time pressure until a best-fit model is arrived at. In my
conception, this hypothetical model of the salient world is the environ-
ment. That is, our perceptual ‘environment’ is a particular constructed
version of reality, based on our sensory experiences.

I come back to this environment in relation to presence and sound, and
so, for now, I content myself with suggesting that we construct, test and
refine our model environment in large part through the localization of
sound. I now turn my attention to presence, for it is in the environment, at
a remove from reality, that we are present.

A Brief Exposition of Presence

It is not my intention here to enumerate all the extant definitions of and
explanations for the hotly debated topic of presence. I and others, to
various extents, have already undertaken this task.17 Rather, I prefer to
draw attention to the main threads common to many discussions on
presence, the main bones of contention in the debates and the relationship
of presence to immersion (the term that is more widely used in computer
games literature but which is not necessarily synonymous with presence).

The concept of presence is typically used in the field of Virtual Reality
(VR), a field and an industry that is now (once again) converging with that
of computer games. Here, presence is usually defined as the sense or feeling
of being there, where ‘there’ is a place in which one might be able to act
(and which one might typically have an effect on). The definition arises
from the concept of telepresence and betrays the origin of presence
research, which was originally concerned with remote control of robots
(moon rovers and so on). Slater provides a succinct definition of presence
that, in its broad sweep, encapsulates many others: ‘[presence] is the extent
to which the unification of simulated sensory data and perceptual proces-
sing produces a coherent “place” that you are “in” and in which there may
be the potential for you to act’.18 Leaving aside the question of what

Human Computer Interaction, Workshop on Human Animated Character Interaction,
Edinburgh, Napier University, 6 September 2005).

17 Matthew Lombard and Theresa Ditton, ‘At the Heart of it All: The Concept of Presence’,
Journal of Computer-Mediated Communication 3, no. 2 (1997); Mark Grimshaw-Aagaard,
‘Presence and Biofeedback in First-Person Perspective Computer Games: The Potential of
Sound’, in Foundations in Sound Design for Interactive Media, ed. Michael Filimowicz
(New York: Routledge, 2019), 78–94.

18 Mel Slater, ‘A Note on Presence Terminology’, Presence Connect 3, no. 3 (2003): 1–5 at 2, my
italics.
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‘simulated data’ are,19 the definition is notable for its limiting of presence
only to virtual worlds (hence the simulation). Presence, in this definition,
only occurs through the mediating effects of the type of technology to be
found in VR systems: it is thus not possible to be present outside such
systems, such as when one is in the real world. This is problematic to say the
least, for how precisely does presence in virtual worlds (being there,
potential to act and so forth) differ from the same sense or feeling when
we experience it (as we do) in the real world? Although Slater goes on to
suggest that there is such a thing as presence in the real world (in which
case his definition is imprecise), much of the presence literature deals with
presence in virtual worlds with little effort to explain what presence is in the
real world (if indeed there is such a thing).

There is a debate in presence theory as to the relationship between
attaining presence and the level of fidelity of the virtual world’s sensory
simulation to sensations in the real world. Similarly, there is a debate as to
whether presence arises solely from the fidelity of the sensations or whether
other factors need to be taken into account. Slater’s definition implies
a directly proportional relationship between fidelity and reality in the
production of sensory data and level of presence. IJsselsteijn, Freeman
and de Ridder are more explicit in stating that ‘more accurate reproduc-
tions of and/or simulations of reality’ are the means to enhance presence.20

Slater further states that ‘[p]resence is about form’,21 where that form is
dictated by the level of fidelity of the VR system to sensory reality – the
content of the virtual world can be engaging or not, but this has nothing to
do with presence. Yet, as I and others have noted,22 it is possible to be
absent even in the real world, and presence requires attention (is one
present when one sleeps or is presence only possible when one is awake
and alert?)23

19 Sensory data cannot be simulated – they just ‘are’ – though their effects might be simulated via
technologies such as transcranial magnetic stimulation. Sensory data can indeed be simulations
of something.

20 Wijnand A. IJsselsteijn, Jonathan Freeman, and Huib De Ridder, ‘Presence: Where Are We?’,
Cyberpsychology & Behavior 4, no. 2 (2001): 179–82, at 180.

21 Slater, ‘Presence Terminology’, 2.
22 For example, Grimshaw-Aagaard, ‘Presence and Biofeedback in First-Person Perspective

Computer Games’, and JohnA.Waterworth and Eva L.Waterworth, ‘Distributed Embodiment:
Real Presence in Virtual Bodies’, in The Oxford Handbook of Virtuality, ed. Mark Grimshaw
(New York: Oxford University Press, 2014), 589–601 at 589.

23 One is always bathed, immersed sensorially, by the ‘technology’ of reality, but one is not
necessarily aware of this. Thus, when sleeping, there is a limited salient world from which to
construct perceptual models of reality. Perhaps this is an explanation of the mechanism of
dreams that must, out of necessity, draw upon a greater share of memory and latent desire, in
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Immersion is a term that is widely synonymous to presence when used
in computer game research and industry marketing, but in presence
research it means something else. Here, most follow Slater’s view that
immersion is ‘what the technology delivers from an objective point of
view [while presence] is a human reaction to immersion’.24 Immersion
can thus be objectively measured as a property of the technology – such-
and-such a piece of equipment provides 91.5 per cent immersion in terms
of its fidelity to reality – while presence is a subjective experience that lends
itself less readily to precise measurement. This seems a reasonable distinc-
tion to me, but, as noted above, one should not make the mistake of
assuming (a) that there is a direct proportionality between immersion
and presence or (b) that immersive technology, and its level of simulative
fidelity, is all that is required for presence.

There is surprisingly little empirical research on the role of sound in
presence in virtual worlds. Much of it is to do with testing the fidelity-to-
the-real-world (i.e., immersiveness) of the audio technology – particularly
in regard to the production and function of ‘realistic’ sounds25 – and
spatiality and/or localization of sound wave sources.26 A large part of this
research implicitly assumes that an increase in fidelity of real-world simu-
lation equals an increase in presence: this might well be true for spatial
positioning of audio in the virtual world, but is doubtful when it comes to
the use of ‘realistic’ sounds. Most of this research neglects to discuss what
‘realistic’ means but, assuming ‘authentic’ is meant, then one might well
wonder at the authenticity of a computer game’s inherently unrealistic, but
carefully crafted dinosaur roar or the explosion of a plasma rifle, even if we
do not doubt their power to contribute to presence.27 Verisimilitude would

order to devise their wondrous models of a reality. One is no longer present, and is thus absent,
in a model environment drawn from the salient world of reality.

24 Slater, ‘Presence Terminology’, 1–2.
25 For example, Kees van den Doel and Dinesh K. Pai, ‘The Sounds of Physical Shapes’, Presence:

Teleoperators and Virtual Environments 7, no. 4 (1998): 382–95; Roberta L. Klatzky, Dinesh
K. Pai and Eric P. Krotkov, ‘Perception of Material from Contact Sounds’, Presence:
Teleoperators and Virtual Environments 9, no. 4 (2000): 399–410.

26 For example, Elizabeth M. Wenzel, ‘Localization in Virtual Acoustic Displays’, Presence:
Teleoperators and Virtual Environments 1, no. 1 (1992): 80–107; Claudia Hendrix and
Woodrow Barfield, ‘The Sense of Presence Within Auditory Virtual Environments’, Presence:
Teleoperators and Virtual Environments 5, no. 3 (1996): 290–301; Karsten Bormann, ‘Presence and
the Utility of Audio Spatialization’, Presence: Teleoperators and Virtual Environments 14, no. 3
(2005): 278–97; Maori Kobayashi, Kanako Ueno and Shiro Ise, ‘The Effects of Spatialized Sounds
on the Sense of Presence in Auditory Virtual Environments: A Psychological and Physiological
Study’, Presence: Teleoperators and Virtual Environments 24, no. 2 (2015): 163–74.

27 See, for example, Richard Stevens and Dave Raybould, ‘The Reality Paradox: Authenticity,
Fidelity and the Real in Battlefield 4’, The Soundtrack 8, no. 1–2 (2015): 57–75.
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be the better word for such a quality, but this often has little to do with
reality or authenticity, so is of little concern to those designing VR audio
technology, for whom the mantra tends to be one of realism and objectivity
over experience and subjectivity.

Some empirical research on sound and presence has taken place in the
field of computer games under the banner of immersion,28 and there has
been a fair bit of philosophical or otherwise theoretical research on the
role of sound in the formation of presence/immersion.29 Of particular
interest are those few works championing the necessity of sound to
presence that base their ideas on studies of hearing loss. An especially
notable example is a study of World War II veterans in which it is argued
that hearing is the primary means of ‘coupling’ people to the world.30

Such ‘coupling’ has been suggested to be a synonym for presence by
researchers who argue that the use of background or ambient sounds is
crucial to presence.31

28 For example, Mark Grimshaw, Craig A. Lindley and Lennart E. Nacke, ‘Sound and Immersion
in the First-Person Shooter: Mixed Measurement of the Player’s Sonic Experience’, paper
presented at Audio Mostly 2008, 22–23 October 2008, Piteå, Sweden; Lennart E. Nacke, Mark
N. Grimshaw and Craig A. Lindley, ‘More Than a Feeling: Measurement of Sonic User
Experience and Psychophysiology in a First-Person Shooter Game’, Interacting with Computers
22, no. 5 (2010): 336–43.

29 For example, much of my recent work cited elsewhere in this chapter but also, amongst others,
Sander Huiberts, ‘Captivating Sound: The Role of Audio for Immersion in Games’ (PhD thesis,
University of Portsmouth and Utrecht School of the Arts, 2010).

30 D. A. Ramsdell, ‘The Psychology of the Hard-Of-Hearing and the Deafened Adult’,Hearing and
Deafness, 4th ed., ed. Hallowell Davis and S. Richard Silverman (New York: Holt, Rinehart and
Winston, 1978), 499–510.

31 Robert H. Gilkey and Janet M.Weisenberger, ‘The Sense of Presence for the Suddenly Deafened
Adult: Implications for Virtual Environments’, Presence: Teleoperators and Virtual
Environments 4, no.4 (1995): 357–63; Craig D. Murray, Paul Arnold and Ben Thornton ,
‘Presence Accompanying Induced Hearing Loss: Implications for Immersive Virtual
Environments’, Presence: Teleoperators and Virtual Environments 9, no. 2 (2000): 137–48. One
might reasonably ask, then, if a deaf person ever experiences presence as it is currently
conceived, given the emphasis there is on the visual in presence research, or if any presence they
attain is different to that attained by those who hear (my opinion is that there are different
sensory means to attaining presence, and, with respect to environmental modelling, those
lacking a sense more than make up for it with increased acuity of other senses). Deafness
increases the risk of social isolation in the literature cited and so perhaps sociality is a far greater
factor in inducing presence than is usually considered – this risk is greater in those who become
deaf as adults, as for the subjects in the Ramsdell study, and whomight lose copresence or social
presence (see Lee) while still having a form of physical presence. And, for that matter, what is
the role in presence formation of the other classical senses, taste, smell, touch not tomention the
sensing of temperature and gravity (most, if not all, of which are conspicuous by their absence
in the immersive technology of VR)? Kwan Min Lee, ‘Why Presence Occurs: Evolutionary
Psychology, Media Equation, and Presence’, Presence: Teleoperators and Virtual Environments
13, no.4 (2004): 494–505.
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Stepping Back from Reality

I am now in a position to return to the suggestion with which I began this
chapter – that the end result of sensation and perception is to distance us
from reality – and I separate the discussion first into a section dealing with
presence and reality in the context of virtual worlds and then, second,
a section embedding sound into that thinking.

Presence and Reality

As Lee notes, while there has been much research on the mechanism of
presence and factors contributing to it, there is little research on why
humans are capable of feeling presence.32 Lee was writing in 2004, and
the situation he describes is much the same today: most research con-
ducted on presence is of the empirical type, experimentally attempting to
find the factors causing presence, the belief being that results will lead to
improvements in the efficacy of VR technology in inducing presence
(namely, the immersiveness of the technology). Lee, using research from
the field of evolutionary psychology, suggests that humans cannot help but
be present in virtual worlds because humans have a natural tendency to
accept sensory stimuli first as being sourced from reality, and then to reject
this instinctive assumption, if necessary, following longer assessment (and,
I might add, should such time for reflection be available): ‘Humans are
psychologically compelled to believe in relatively stable cause-effect struc-
tures in the world, even though they are not a perfect reflection of reality’.33

Put another way, humans naturally tend to the logical post hoc fallacy
(after this, therefore because of this), where we tend to assume causality
between events, one occurring after the other. Additionally, despite know-
ing that virtual objects and effects are not real, ‘people keep using their old
brains’,34 and so their first reaction is to treat virtuality as real, and this is
why we feel presence in virtual worlds.35 Lee’s suggestion is a worthy one
(and one that allows for the feeling of presence outside virtual worlds) but
he implies that we already know what reality definitively is, which conflicts
with the ideas of Campbell with which I began this chapter.

32 Lee, ‘Why Presence Occurs.’
33 Lee, ‘Why Presence Occurs’, 498.
34 Lee, ‘Why Presence Occurs’, 499.
35 Post hoc ergo propter hoc is also fundamental to a proposed basis for the temporal binding of

sensations (see the binding problem noted below) – how do we know that a sequence of
sensations (e.g., watching a bird in flight) is part of the same perceptual event?
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Like Lee, Campbell is inspired by theories of evolution for his ideas
concerning the development of knowledge. Both authors deal with the
purpose or effect of sensation and perception, and converge on what it is
to know reality when virtuality (Lee) or illusion (Campbell) come into play.
Campbell’s view, where it differs to Lee’s, is best expressed by an example he
provides: ‘Perceived solidity is not illusory for its ordinary uses: what it
diagnoses is one of the “surfaces” modern physics also describes. But when
reified as exclusive, when creating expectations of opaqueness and imperme-
ability to all types of probes, it becomes illusory’.36 In other words, the
sensations we receive from our eyes and our fingertips might persuade us
that the table top in front of us is solid and smooth, and, on a day-to-day
level, this works perfectly well, but, when the table top is subjected to closer
inspection (either through technological means or through the sensory
apparatus of smaller organisms), its impermeability and opaqueness are
shown to be illusions. This neatly encapsulates a broad philosophical frame-
work extending back through Kant (the impossibility of knowing the true
nature of an object, the thing-in-itself37) to the hoary Platonic Allegory of the
Cave. Campbell extends this further through the framework of evolution:
‘Biological theories of evolution . . . are profoundly committed to an organ-
ism-environment dualism, which when extended into the evolution of sense
organ, perceptual and learning functions, becomes a dualism of an organ-
ism’s knowledge of the environment versus the environment itself’.38 Thus,
the evolution of sensation and perception as the basis for cognition (learning
and knowing) goes hand in hand with a distancing from the reality of the
world. We have to summarize, simplify and filter reality to function and
survive. In the case of humans, I would be more explicit in stating that
conceptual and abstract thinking have as their purpose a distancing from
reality, the better (a) to safeguard us from the all-too-real dangers of that
reality and (b) to enable us to rearrange reality’s building blocks by con-
structing a more commodious reality to suit our species’ trajectory.39

36 Campbell, ‘Evolutionary Epistemology’, 448.
37 TheDing an sich. (An introduction to this concept can be found at the Stanford Encyclopedia of

Philosophy: Nicholas F. Stang, ‘Kant’s Transcendental Idealism’, Stanford Encyclopedia of
Philosophy, ed. Edward N. Zalta (Stanford: Stanford University, 2005), accessed 9 April 2020,
https://plato.stanford.edu/entries/kant-transcendental-idealism/.)

38 Campbell, ‘Evolutionary Epistemology’, 449.
39 An analogy for this second suggestion might be one drawn from the philosophy of creativity:

imagine a board covered with Post-it notes, each succinctly expressing a concept abstracted
from some fundamental motivation. These can be rearranged and recombined in any manner
and sense can still be made if it must be. Other analogies are the Word for Word game of the
BBC Radio show I’m Sorry I Haven’t a Clue and, as some might assert, the axiomatic basis of
much of (natural/Western) scientific thought.
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Sound and the Feeling of Presence

From the above, if the purpose of sensation (and all that follows) is indeed
to distance us from a, by now, unknowable reality, then the sensory data of
virtual worlds, being at best somewhat poor simulations of what we
experience outside such worlds, merely ease this task and this is why we
can experience presence in such worlds. Having used the preceding section
to lead up to this suggestion, I now turnmy attention to the role of sound in
the attainment of presence.

In order to do this, I concentrate on the function of sound in construct-
ing an environment. As I have previously noted, where we are present is in
the environment,40 and the environment is a perception that is the result of
the evolutionary imperative to distinguish self from everything that is not
the self (the non-self). In other words, sensation, as the experience of the
boundary between self and non-self, is the initial means to impose
a distance between ourselves and reality.

The environment, as a perception, is a metonym of (stands for) the non-
self that is the salient world, and, like all metonyms, it encapsulates
a conceptualization that is lacking in its details (thus distancing from
what it represents) but that is perfectly functional for what we require
(presence, a place in which to act). There are many sensations that con-
tribute to the construction of the environment, but, in terms of sound, I will
concentrate on the role of sound localization. The localization of sound, as
stated above, is themental projection of sound onto perceptions of artefacts
from the world. What we perceive forms part of the environment as
a model of the world, and thus the localization of sound onto other
perceptions (e.g., visual percepts) constructs in large part the spatio-
temporality of that model.

Although there are sounds that I can locate as being of me – breathing,
my pen scratching the surface of the paper as I write – most sounds of
which I am aware, that are within my saliency horizon, are not of me.
I make this distinction from experience and thus this basic distinction
becomes part of the process of distinguishing self from non-self, the
perceptual carving out of a space in which I can be present. By saliency,
I mean not only conscious attending to sound waves but also subconscious
awareness. There are many sound waves in the world that can be sensed,
and, though I do not necessarily attend to and focus on them, my percep-
tual apparatus is aware of them and is processing them. Such sound waves

40 Grimshaw-Aagaard, ‘Presence, Environment, and Sound and the Role of Imagination.’
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become conspicuous by their absence. For example, in an anechoic cham-
ber (a room without reverberation),41 bar the auditory modality, there is as
much richness of sensory stimuli as in any other room. Here though, there
are no background or ambient sound waves due to the soundproofing, and
the absorption and lack of reflection of sound waves in the room further
contribute to the lack of ambience – these are sound waves one is not
typically consciously aware of. Ramsdell defines three levels of hearing of
which the ‘primitive level’ comprises ambient sounds that

maintain our feeling of being part of a living world and contribute to our own sense
of being alive. We are not conscious of the important role that these background
sounds play in our comfortable merging of ourselves with the life around us
because we are not aware that we hear them. Nor is the deaf person [i.e. the adult
who has become deaf] aware that he has lost these sounds; he only knows that he
feels as if the world were dead . . . By far the most efficient and indispensable
mechanism for ‘coupling’ the constant activity of the human organism to nature’s
activity is the primitive function of hearing.42

Thus it is with the anechoic chamber; lacking the ambient sound waves,
one loses one’s coupling to the world. One is unable to fully distinguish self
from non-self because we are accustomed to making use of a full comple-
ment of our familiar sensory stimuli in order to do so. At the very least,
presence begins to slip away and the world closes in on the self.

Ambient sound thus has a role in presence in establishing a basic
environmental spatiality – other selves and events, and distances from
self to nearby surfaces – in which the self can be present. But those sound
waves of which we are consciously aware also contribute to distinguishing
between self and non-self by means of sound (as an emergent perception)
that is then localized on other perceptions drawn from the world (mainly
through vision) to be combined into percepts (objects that are perceived).
Additionally, the spatiality of the environment is further developed by this
sound localization as a topography of the salient world. Unlike vision,
auditory sensation takes place omnidirectionally, and so the topography
and artefactuality of the unseen world can be modelled through hearing –
my feet under the table shifting position on the floor, birds singing in the
garden behind me, dogs barking in the distance. The temporality of the

41 I have been in several anechoic chambers and the experience is always thoroughly
disorientating and, after a while, uncomfortable. To speculate, this discomfort might be because
the lack of acoustic ambience means we are unable to reliably model the spatial aspects of the
environment we must be present in and so are left uncomfortably closer to reality than we
normally are in our everyday existence.

42 Ramsdell, ‘Psychology of the Hard-Of-Hearing and the Deafened Adult’, 501–2.
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environment is again in large part contributed to by the localization of
sound. In this case, percepts provide a form of interface to the reality that
cannot be fully apprehended by our senses, and interfaces have potential to
initiate actions and events, an unfolding future, hence the basic temporality
of the environment. But temporality also derives from the knowledge of the
relationship between moving object (vision) and hearing of the event
(audition) – we know that, compared to light, sound waves take
a perceptible amount of time to travel between their source and our ears.
The localization of sound (in the active, sonic virtuality sense) makes use of
the benefit of experience in its probing of the salient world, in its binding43

of different modalities (e.g., vision and audition) together into multimodal
percepts (objects and events – the substrate of the spatio-temporality of the
environment).

Although the above description is of the role of sound in establishing
presence in an environment modelled on the real world, it can equally be
applied to presence in virtual worlds, particularly if the assumption is that
the mechanisms of achieving presence are the same in both realities. One
significant difference should be briefly noted, though, especially where it
brings me back to my contention that conceptual and abstract thinking,
being founded on sensation and perception, have as their purpose
a distancing from reality. This is that the sensations provided by
a virtual world represent a particular model of reality (in the form of
the sensations if not always the content); the environment we then make
from this virtual world is, then, perceptually poorer than those made of
the real world (not only because the number of sensations available is
fewer and their dispositions more primitive but also because the number
of modalities used is fewer) – the abstraction that is the environment is
itself based on an abstraction. The ease with which we appear to be
present in certain forms of computer games might then be not because
of the virtual world’s attempted ‘realism’ but, perversely, because of the
virtual world’s imposition of an even greater distance from reality than
that we normally experience.

43 This is a deliberate reference to the binding problem, specifically BP2. One of the major
problems of neuroscience is how the brain binds different perceptions into a unified percept of
an object or event (for an exposition of this issue with regard to presence see Michael A. Harvey
and Maria V. Sanchez-Vives, ‘The Binding Problem in Presence Research’, Presence:
Teleoperators and Virtual Environments 14, no. 5 (2005): 616–21). Not being a neuroscientist,
I merely offer a humble philosophical explanation within a limited and particular set of
sensations.
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In Summary

I have argued for the role of sound in constructing the fundamental spatio-
temporality of the perceptual model of the salient world that is the envir-
onment. I have further argued that it is in the environment that we feel
present, and that the environment arises under time constraints and the
evolutionary requirement to distinguish self from non-self that aids in the
need to survive. Thus, the modelling of the environment, as triggered by
sensation (and refined by cognition), is a means to distance one from
a reality that by now is not, if indeed it ever was, knowable. As a model,
the environment is an abstraction (with all the loss of detail that implies); it
is a topographically arranged container of interfaces to an inscrutable
reality. The interfaces contained within are the percepts of which sounds
are one form. Sound, in its active localization, provides spatiality to the
environment, and the experience of the relative speeds of light and sound
waves creates temporality, while the potential for action inherent in the
interfaces provides a futurity and therefore further temporality to the
environment. Thus, one is present in the environment, and, though one
is buffered from reality by it, one is able to act within and upon reality
through the interfaces of that environment.
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