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Bruce Darlington, Music In The Spaces Of The 21st Century

ABSTRACT
This thesis is an exploration of the changes that modern digital technology
has had on the act of engaging with music in the early 21st Century. Through
the employment of social constructionism and posthuman theory the
axiomatic trends usually identified within studies of music listening are
interrogated both for their validity and their applicability in a fast changing
techno-culture.
Firstly the thesis examines the complex (digital) multitasking nature of modern
society, and contrasts it with more traditional modes of multitasking behaviour,
allowing the logic of the argument and evidence to lead into a discussion and
re-labelling of the relationship that modern humanity has with digital
technology. This move towards technological integration allows the modern
epistemology of societal understanding to be shown as screen-based; a
significant move from print or aural based epistemologies, which in turn has
far reaching consequences, particularly for engagement with music in a
multitasking environment. The argument then moves on to examine how the
subjective elements of modern man are tied to changes in the physical
landscape of digital technology, and how this affects the perceived place and
purpose of music engagement.
With technology demonstrating trends towards integration and increasing
invisibility, whilst at the same time modern man is distributed globally via
informatic systems and processes, the concluding chapter places all of the
theoretical discussions established previously into the grounded setting of a
train journey. This reemphasises the grounded bodily aspect of modern digital
technology and music that has been argued for throughout the thesis, and
allows the curtailment of potentially radical conclusions based on the evidence
examined already. It is concluded that although some quite surprising
changes are taking/have taken place for music, technology, and
listening/engagement, that for ordinary day-to-day engagement with music
these trends are simply a part of modern lifestyles and are almost never
consciously thought about or planned.
Although there are arguments for a more agency-based approach to music
and digital technology, this thesis claims that agency is actually less stable
and powerful than before the changes outlined here came to pass. For music
and technology the rate of technological change has been extremely fast, and
is not yet over. However as technology, and therefore music, move deeper
into the subjective spaces of modern man, so too do many other mundane
aspects of daily life. These cause music to lose certain elements of
uniqueness whilst at the same time having extensive surges in popularity and
engagement.
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MUSIC IN THE SPACES OF THE 21ST CENTURY
‘I used to ride with a vending machine repairman. He said he’s been
down this road more than twice. He was high on intellectualism. I’ve
never been there but the brochure looks nice.’ (Crow, 1996)

INTRODUCTION
At the start of the 21st Century the ways in which people can engage with
music are numerous and disparate. Following a trend, which began towards
the end of the previous century, there has been a shift towards a more
personal and private modality of listening. This trend has not only increased
dramatically over recent years, but has also fractured along multiple
trajectories, some of which diverge significantly from traditional models of
listening. Music has become more immediately available than at any other
point in history, and via a largely unpredicted set of developments can be free
at the point of consumption. This increased access to music brings with it a
new set of questions: Who controls access to this music? Who eventually
pays for this music? How does increased and divergent access to music
affect its creation and performance? This thesis however is an investigation
into a separate but equally valid and important question: What do these new
modalities of listening do, if anything at all, to the way listeners perceive and
understand the music with which they engage?
The rise of New Media technologies, in conjunction with the development of
the Internet and high-speed wireless access, has taken music to spaces not
previously associated with musical engagement. These spaces are both
7

physical and non-physical. As digital information formats and the smart-phone
have gained very high levels of popularity throughout the developed world, so
has technology responded and adapted to fulfil the hitherto unthought-of
needs of end users. These trends are developed in response to listeners ‘on
the ground’, who live with music every day and who have demanded more
and more integration from their media devices and music. As technology has
become more ingrained into the daily activities of individuals and groups, so
has music. However there is still surprisingly little academic work investigating
the impact such moves may have for music listening.
Any investigation hoping to make headway into the worlds of subjectivity,
technology and music must, by necessity, cross several disciplinary
boundaries. Not only should established tropes concerning music listening
and consumption be properly represented, but also the disciplines that are
already concerned with the development of the main subject areas and their
impact on various aspects of daily life must be consulted. Academics within
the fields of posthumanism, affective theory, technological multitasking and
subjectivity have devoted considerable time and energy to the potential
consequences of technological development, subjectivity and integration;
however there is very little application to the study of understanding music
listening. Similarly more musically focussed investigations that touch on these
topics treat them as side issues to be ‘added on’ to traditional discussions of
authenticity, identity, choice, and power.
To begin to investigate music engagement in this way it was necessary to
narrow the focus of the study to a realistic situation that could be studied in
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sufficient depth. Too broad a scope would result in a superficial investigation
lacking detail; whilst too narrow a scope would result in a lack of material and
applicability.
This thesis began with a thought experiment based on direct
observation of listeners’ behaviour during a train journey. Several times a
week over the course of studying for my Masters Degree in Popular Music at
the University of Liverpool, I would take the train from my hometown of
Chester to the City of Liverpool. The journey would last between forty-five and
fifty-five minutes, barring any delays or incidents, and would call at a number
of relatively busy stops before the train arrived at its destination. Depending
on the time of day, these journeys would find the passenger count ranging
from sparse to standing room only, with the latter representative of the peak
commuter periods (both directions) and the beginning/end of the school day.
There are several high density commercial and industrial sites, as well as
several larger secondary schools along the route to Liverpool, and of course
there is the city itself, which currently has a population of 793,000 (cfc, 2015)
and is a major employer and centre for education.
In attempting to focus on academic reading and thinking during the train
journey I would often find myself surrounded by a variety of noises of various
types that originated from a multitude of different sources. Unexpectedly the
majority of this noise came not from the structural elements of the train itself,
or even conversation between passengers or over mobile phones, but from
competing sources of music. Headphones broadcasting to frequently unwilling
listeners, phone ringtones made up of popular melodies or cultural themes,

9

mobile devices with internal or external speakers playing music from
streaming services such as Spotify or Youtube, and other sources of music
would often form a cacophony of noise that is difficult to describe. Intermixed
with the noise of the trains brakes, passenger announcements, doors opening
and closing, and more general rattles and squeaks, the barrage of different
sounds and types of music was somewhat reminiscent of the alleged white
noise interrogation techniques laid at the doors of some of the worlds military
organisations (Khalili, 2008). However when examined with a more critical eye
various cultural and musical questions arose. One of the most intriguing of
these was to wonder why certain groups, often of young people, were holding
conversations with friends (singular and groups) whilst retaining one ‘pluggedin’ headphone that was playing music loudly enough for passengers several
feet away to hear. How this would affect the experience of the music being
played was a mystery, as was the question of how the non-musical sounds
surrounding the teenagers (brakes, announcements and so on) would
influence the affective elements of music. Following on from this line of
thought, the next logical step was to wonder how overlapping sources of
music, a snatch of recognisable melody almost instantly replaced by a
rhythmic drum beat and then another melody, would interact and be
processed in the brain. Fundamentally these questions are concerned with
how people experience and engage with music in the digital age.
The first step in understanding the situation on the train is to view what is
taking place on the train is not a traditional conception of listening. Replacing
the term ‘listening’ will allow a more realistic placement of music within the
daily routines and activities of those individuals in a relationship with it. This
10

changes what music is as an ontological entity in these situations and the
integrative role of technology. In addition it allows the modern subject and its
relationship with music and technology to be considered within a posthuman
theoretical framework. As these complex theoretical moves take place, the
implications for binary oppositions traditionally associated with music, such as
the subject-object divide, and the subject’s relationship with the world in which
it exists, for example Cartesian dualism, are open up to interrogation and
reconsideration. Due to the changes described above the term listening will
no longer be adequate and instead this thesis will favour the term
engagement.
It is easy to see why the term listening is used without a great deal of
background thinking as to its actual meaning and how this may not be entirely
relevant to certain situations. It is also easy to see that once the decision has
been ‘made’ to use the term, various fundamental and to a certain extent
axiomatic assumptions swing into play to add their not inconsiderable weight
to the direction of an argument.

For example, in her book ‘The Hidden

Musicians’ Ruth Finnegan recounts the joy of discovering new music and of
listening to it for the first time as related to her by an interviewee:
Some...had relatively little systematic musical experience, and for them
such experience could be a revelation – as for the local plumber unable
to read notated music who talked and talked of the joy of singing in
operas and pantomimes and his discovery of the beauties of listening
to music (Finnegan, 2007, p.75)
Finnegan goes on to use the phrase listening repeatedly throughout her book
in a variety of situations, such as listening to radio broadcasts, listening to
recordings in order to transcribe parts, as a musical genre (easy listening) or
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as an activity (listening to favourite music). What she, and many others do not
do is challenge not just the terminology but also the act itself, and therefore its
underlying assumptions. In the above quote the phrases ‘experience’ and
‘listening’ are intermixed, when what is actually taking place in many so called
‘listening’ situations, is actually an act of engagement rather than either pure
experience (implying an element of passivity) or listening.
Both Michael Bull and Tia DeNora deploy the term listening frequently
throughout their ethnographic studies of music consumption habits. The term
is also employed by many of their interviewees, who demonstrate a
considerable

bias

towards

traditional

usage

whilst

simultaneously

demonstrating the level to which the term and its associations are entrenched
within popular culture and society. In a lengthy exchange with an interviewee
(worth repeating for the sake of clarity), DeNora exposes exactly the kind of
associations that are conjured up when the term listening is used:
Q. Can you describe the situation of listening in the front room,
like maybe the last time you listened to music in the front room?
A. This morning in fact [laughs].
Q. Oh. Excellent [laughs]. Can you just tell me it in fairly
detailed, just what made you go in there to listen, like was it a choice
or . . . ?
A. It was a choice because I was feeling very stressed this
morning because we’re in the throes of moving house and it’s, you
know, we’re not, we haven’t sold our house yet, and it’s moving, you
know, and so I actively decided to put on Schubert’s Impromptus
because they were my father’s favourite – you might want to come
along to that again, because Schubert’s Impromptus have a long
history with my life well, about half an hour before I come up here [to
her place of paid work], I’ll just listen to them. So, the speakers are [she
gestures] there and there on either side of what used to be the
fireplace and I sit in a rocking chair facing them, so I get the sound in
between the speakers, and I just sat there and listened [sighs, gentle
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laugh]. But I needed it. It was only ten minutes or so, you know, I didn’t
listen to them all. I just listened to the bits I wanted to listen to.
Lucy goes on to describe how she entered the front room of her
house feeling ‘very stressed’. Ten minutes or so later she left feeling
different, calmer. Here, self-administered music was a catalyst, a
device that enabled Lucy to move from one set of feelings to another
over a relatively short time span. Through reference to music, Lucy
reconfigured herself as a social-emotional agent. (DeNora, 2000, p.16)
Here music is viewed as something outside the subjective experience of a life
situation that was proving stressful at the time. It is engaged for a specific
purpose via a ritualised and static mode of understanding. The positioning of
high quality speakers, the shutting out of the rest of the workaday world and
so on all represent significant aspects of the listening ritual as it is understood.
This kind of listening is becoming less and less regular, especially due to the
options presented by digital portable technologies. Even if an individual still
prefers to play music through high fidelity speakers in such a static model, the
multitasking nature of society means that this will likely be done whilst several
other tasks are attempted, thus reducing the affective impact that such a
scenario may potentially achieve.
Two of the examples related to Michael Bull by interviewees reinforce this
idea of a multitasking society becoming more normal, as well as listening as a
misunderstood term. In one example Lucy tries to take a break from multiple
tasks but fails quite quickly:
It was a Monday night. It had been a lovely day and I thought,
‘this is crazy, I’ve been in the flat all day doing bits and pieces. I’ll go
out for a walk along the seafront.’ Well, I spent almost the entire time
walking along the seafront and back again talking on my mobile phone.
It was almost as if just walking wasn’t enough for me. (Bull, 2007, p.85)
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The pull of technology combined with the familiarity of multitasking proves too
much for Lucy to focus on just one task. In a more ‘listening’ focused example
Joey discusses his perception of modern listening as an act of isolation and
agency:
When I leave my apartment in the morning I grab my iPod and
shove it in my pocket. By the time I get to the subway platform I am
listening to my morning mix. This mix is ‘80s music ranging from
Eurhythmics to Blondie and the Smiths. It’s an upbeat and subtle mix
that wakes me up and gets me motivated for my day. I always plan
what I will listen to and it reflects what I want to hear or feel at that time.
(Bull, 2007, p.30)
Joey is experiencing music in a multitasking mode whilst still claiming
affective responses to his musical choices, which is a highly ubiquitous mode
of engagement with music (see Kassabian, 2002, 2013). So even though he
is fully engaged in what is perceived as the new paradigm of listening, mobile
nomadic multitasking, Joey is still claiming that the traditional role of music as
an ‘other’ engaged for affective stimulation is his primary reason for playing
anything at all. The music he plays is custom chosen to wake him and to alter
his mood to whatever he desires. Those on my train journey are likely to have
spent significant time and energy choosing the ‘correct’ music for them; before
also allowing it to be disrupted by a myriad of other concurrent activities.
Many of the challenges to the traditional conception of listening in fact rely
heavily on the mobile nature of digital technology combined with the lifestyle
changes that have been witnessed in the 21st Century.
To turn to a more academic and detailed account of our subject, Carter’s
widely adopted working definition of listening is ‘engaged hearing’ (2004,
p.43) which he explains through its analogous relationship to vision. Carter
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argues that the difference between randomly gazing around a room and
meeting the eyes of another person, where some sort of focus and connection
is felt, is the same type of change in state as is found between generally
hearing the events of a situation or place, and concentrating hearing down to
the focus and connection that follows when listening occurs. Similarly
DeNora’s conception of ‘serious listening’ which transports the listener
‘beyond the realm of material and temporal being [allowing] oneself to be
taken over by music’s textual time’ (2000, p.157) follows a similar trend.
Listening is viewed as a concentrated task that is activated and deactivated
as desired. Unlike the more general hearing, which human beings are unable
to control at will, listening is an activity steeped in agency and which allows
the listener to reap the rewards of their concentration.
Through these kinds of assumptions music is instantly placed into a reified
and binary relationship with the human subject. It is an ‘other’ that is ‘outside’
the ordinary experience of the subject and which is called into service and
then dismissed, whilst simultaneously often being steeped in ritualised
traditions that signal its arrival and departure. The problem with this term
(listening) is not etymological at all, but purely practical in the digital age.
What of the ‘listeners’ on the train? They are not following the guidelines for
listening as an activity. They are actually displaying the concrete results of a
new style of engagement with music represented by the boundary crossings
and dissolution of the separate romantic subject argued for in posthuman
theory. This situation represents a concrete example of how technology,
subjectivity and music, grounded within the body have begun to dissolve the
separation, which many still perceive to be in operation, between music as a
15

separable objective entity and music as a bodily integrated act of
engagement.
There are those who have attempted to investigate elements from this line of
thinking, linking theories of music engagement through digital technology to
the bodily experience of day-to-day living. One such academic is Michael Bull
who has developed the now widely disseminated idea of audio isolation,
which is often proposed when discussing headphone listening habits in
modern society. The theory states that through the employment of music via
headphones individuals are exercising agency and reclaiming their individual
and private spaces when in public (Bull, 2007; Hosokawa, 1984). However the
theory is less applicable when individuals use music streaming services such
as Last FM, or the pre-made playlists available on Spotify, Jango,
Groveshark, Rhapsody and others. In these cases the individual has very little
direct control over what they are listening to beyond the Boolean operators
understood by the software’s logic systems. A playlist entitled ‘Beethoven’ on
Spotify carries no guarantees that the music linked to it will be either
Beethoven or music that the individual will enjoy. Not only is the listener not
assured of receiving what they originally wanted, but also they have
relinquished a large amount of agency in the process. As much of the audio
isolation theories rely on the exertion of agency (Bull, 2000, 2007), replacing
one type of noise with another for personal auditory satisfaction and gain, the
loss of agency is a serious blow. Also the headphones that the listener wears
would still be reducing background noise even if no music were being played,
which is in itself a form of auditory environmental control.
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If the music being employed to ‘reclaim’ private audio space is not specifically
chosen by the individual listening to it and a random element is present in the
playlists selected, then it is no stretch to claim that employing headphones in
this fashion is little different to experiencing the random music within whatever
environment the individual happens to find themselves. Experiencing sporadic
announcements and music broadcast over Tannoy speaker systems in
shopping centres or other public spaces is similar enough to experiencing
randomized music via headphones to argue for a loss of distinction. Agency is
weakened sufficiently to call the theory into question.
Aside from the environmental factors associated with music engagement, it is
important to examine how the mind processes information received from
music. This opens up more avenues of discussion and adds depth and
breadth to the building argument.
Using music to isolate oneself from the immediate environment, alongside
other complex cognitive tasks such as shopping, driving, commuting or
communicating via text or email, could potentially place enough strain on the
brain to interfere with the efficient processing of musical information. Music
contains many complex forms of information (Davies, 2003; Ford, 2010;
Jackendoff, 2011; Kivy, 2002) and if not processed properly there is a chance
that the emotional, affective, memory or identity based facets of music may be
lost. Without these elements the ontological positioning of music itself is
challenged, and risks falling back into the category of noise. This could also
lead to problems with the idea that individuals are controlling their
environmental experience by mediating it through music experienced via
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headphones. If music is not processed properly, or as discussed earlier is not
the music an individual has specifically chosen to listen to, then some of the
key concepts in modern theories of listening become less stable. The choice
of engagement over listening as core terminology becomes more robust and
concrete.
Music is mediated by digital devices that are not exclusively designed for the
task, although it is certainly a part of their conception. These devices are
generally portable and allow users to interact with a large variety of tasks and
activities simultaneously and in non-traditional environments. The challenges
to the traditional model of engagement with music, identified as ‘listening’, as
well as the breaks with traditional boundary elements and binary discourse
will allow the train passengers from this thought experiment to remain on an
equal footing with those sat at home concentrating on a particular piece of
music. They will not be reduced to second-class listeners who only allow a
part of their concentration to be diverted to the music they are playing, and
therefore miss much essential affective and identity based information.
Instead they will be identified as posthuman passengers engaged with music
in a completely natural and fluid model of daily existence within contemporary
techno-culture. This move away from a somewhat elitist reading of what it
means to listen to music, where high levels of concentration and focus are
valued, towards a more holistic reading of music engagement demonstrates a
more balanced and less exclusory approach to those groups considered
worth including in investigations of listening and engagement.
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By multitasking through their daily lives, enabled by digital convergence
devices, the passengers are typical examples of modern subjects both ‘here’
and ‘not here’ (Stone, 2000). That such digital technology is becoming
increasingly integrated, convergent and invisible illustrates the success of
these lifestyle strategies. Equally the integration of music within these digital
devices, which are then themselves integrated into a pattern of local/global
distributed subjectivity, is allowing more frequent engagement with music than
could have been imagined in previous historical moments. The posthuman
experiencing music in this way allows the development of a complex and ever
changing web of theoretical complexity to develop without ever being caught
up in it.
Developing out of this new positioning of music listening as engagement, a
philosophical approach will be taken to the subsequent investigation.
Chapter 2/3 will develop the philosophical and epistemological positions from
which the thought experiment will be viewed. A posthuman critique will be
addressed and positioned alongside a social constructionist framework to
allow both an unfolding of the two positions whilst dealing with any areas of
dispute or contrast. This move will allow the development of an interdisciplinary approach to be justified and the figure of the posthuman to be
settled inside the posthumanities as a field.
Chapter 4/5 will move forwards to place the modern subject and technology
within the frameworks of posthumanism and social constructionism developed
in chapter 2. The move away from the liberal-humanist subject to a
posthuman one will be developed, and then placed alongside a shift in the
19

understanding of technology as something more than is to be found in an
extensionist and determinist reading.
Chapter 5/6 will take the theoretical positions and figures developed
previously and place them within the more concrete realms of a modern
multitasking society. The differences between traditional multitasking and
more complex digital multitasking will be established, with the latter being
shown as the dominant modality of 21st Century society. Within this
multitasking society the idea of the screen as the dominant epistemology of
information and interaction will be developed. Both of these devices will be
critically analysed and used to demonstrate how the new forms of musical
experience mentioned previously affect traditional notions of subjectivity,
technology, and music as a cultural technology.
Chapter 7 will position the previously developed concepts in order to properly
express the importance of the project as an intervention within the current
disciplinary landscape. The implications for popular music studies will be
established as will the potential directions or ‘next-steps’ that the author can
envision taking with this research.
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THEORETICAL PERSPECTIVES

This thesis will be using a purely theoretical/philosophical approach to
developing it’s argument. This decision was taken because the overall aim is
to use the figure of the posthuman and the discourse surrounding the
posthumanities to strategically underpin the analysis of the transition from
‘listening’ to ‘engagement’. In order to do this the relevant academic literature
must be critically consulted to allow the argument developing here to be
situated clearly and in a robust manner within/alongside it. This type of
‘secondary source’ analysis will obtain relevant data from reliable secondary
sources as needed to enhance the argument.
The two principal theoretical strands to be deployed here are social
constructionism and posthumanism. Both will be addressed and then
contrasted in order to achieve unison between any potentially contradictory
elements. This will allow the subsequent theoretical and applied chapters to
develop within a robust and clearly established framework.
A logical starting point is to begin by examining social constructionism, as this
is the epistemological area within which posthumanism will be framed within
this thesis. Without a social constructionist perspective many of the
arguments and concepts presented within posthumanism become significantly
more difficult to ground and make robust. For example the autopoietic
arguments of Maturana (1980), which posthumanist thinkers rely upon to build
their conceptual frameworks (see Hayles, 1999a) could not be made within an
objectivist epistemology. The idea of an epistemological position which holds
21

that ‘meaning, and therefore meaningful reality exists as such apart from the
operation of any consciousness’ (Crotty, 1998, p.8) creates a reality in which
things do objectively exist. Phenomena contain within them intrinsic values,
meanings and ‘truths’, which must be discovered, not created, by the human
consciousness. In contrast Maturana’s idea that reality is significantly
interpreted by creatures sensory organs (1959; 1980) concludes that reality is
not so much registered or observed as constructed through interpretative
processes. What may appear as an objective and definitive reality for one
species may be entirely different to the way the same objects and situations
are perceived by another species.

Social Constructionism
Social constructionism is ‘essentially an anti-realist, relativist stance’
(Andrews, 2012, p.39) which is currently having a large impact within
grounded theory (Charmaz, 2006). In defining social constructionism
Charmaz claims that:
instead of assuming realities in an external world-including global
structures and local cultures-social constructionists study what people
at a particular time and place take as real, how they construct their
views and actions. When different constructions arise. Whose
constructions become taken as definitive. And how that process
ensues. (Charmaz, 2006, p.189)
Developing out of the work of Berger and Luckmann (1991) social
constructionism posits a three moment dialectic using the concepts of
externalization, objectivation, and internalization. Society is a human product.
Society is objectively real. ‘The Human is a social product’ (Swatos, 2007,
p.686).
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To ground and properly understand the concept of social constructionism that
is being brought to bear here, we will firstly consider a non-musical analogy,
before then moving onto more focused and immediately relevant examples.
A tree is a physical phenomenon that exists with or without man’s
interpretation as a physical thing. However man adds interpretation to the tree
based on many different factors, and in doing so constructs meaning and
reality for the tree, which was not present previously. The name of the entity
(tree), the function of the entity, the significance of the entity and reactions to
the entity are all constructed by man. The residents of a logging town, for
example, would view the concept of a tree in one way, whereas a
conservationist working in the rainforest would probably view it in a very
different way. Multiple meanings and significations are ascribed to the same
entity through the interpretation of human beings. Humphrey argues that
before human beings existed on the earth there were still phenomenological
entities which would eventually come to be known as volcanoes, or rivers, or
light rays. But because there was no witnessing mind to construct a reality in
which such things had context and meaning, they were in a very significant
way, not the same things (Humphrey, 1999). Without human beings to
perceive such entities they lacked the context with which they could be
spoken of and understood.
The social elements of constructionism can be introduced at this point. In the
example of the logging town mentioned earlier, the construction of reality,
specifically a tree, was directly influenced by the nature of the town. This
placed great importance on the social aspect of constructionism, for without
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the social, and within that the economic, context of the town, the importance
ascribed to ‘tree’ may have been very different. A logging town would be
concerned with wood quality, current sale values, transport and storage, the
actual act of logging and so on, and within such a town the concept of a tree
would be quite important. The reality constructed by those living in such a
town is heavily influenced by the social nature of the town. Trees are the
centre of the local economy, on which many depend for a living, a concept
that broadens to include child-rearing, education, health, public services, food,
sanitation and all the other necessary amenities required for a town to
function successfully. In this type of example, individual constructionism
needs to be amended slightly to social constructionism, so that the influence
and context of the local situation can be properly understood.
To move away from this particular analogy and towards the understanding of
constructionism as applies to the train journey at the centre of this thesis it is
necessary to examine constructionism as it exists within the frameworks
established by academics in cultural studies. By directing the argument to
more modern cultural examples, the introduction of music and the posthuman
in concert with constructionism will be much smoother.
The culture that human beings live in will influence the way in which they
construct reality, both collectively and individually. Geertz describes this
immersion within a culture as a system of ‘significant symbols’ (1973, p.45)
and Berger and Luckman argue that ‘what is ‘real’ to a Tibetan monk may not
be ‘real’ to an American businessman’ (1991, p.15). Human beings are born
into cultures already based on sets of rules and containing powerful
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institutions and guidelines that exert their influence immediately. These social
conventions and institutions influence the generation and understanding of
reality. For this thesis it is necessary to understand and consider that the
society within which an individual lives will greatly influence their idea of what
music is and how it is to be engaged. An American may be likely to view
music as a commodity to be used as a pathway to wealth and fame, or as a
means of control deployed by corporate entities, whereas an individual from
India may view music as a tradition passed through the generations or as the
principle activity of a specific social class, and of course, vice-versa. Each of
these differences changes the way in which human beings within a particular
society construct a reality containing music.
The objects that exist within a culture must also be taken seriously when
understanding social constructionism. Meaning is not generated from out of
nothingness and overlaid onto phenomenological entities in a one-way
dialogue. The entities themselves have significant influence on the meanings
generated (see Heidegger, 1962; Merleau-Ponty, 1962). Heidegger, for
example, viewed technology ‘as an ontological process of ‘ontic ordering’ —
das Gestell — that reveals an ordered world of interlocking objects that stand
over and against the modern self-willing subject as ‘ready and available for
use’ (Turnbull, 2009, p.19). To return to the logging town, the social reality
created around the concept of the tree is clear to see. However the physical
nature of the tree must be recognised, for without its physical properties the
way in which it is understood, and probably the makeup of the town itself,
would change. Without the usefulness and commercial viability of the wood
from which the tree is made, there may well be either no business
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surrounding the refinement of trees, or a very different kind of business, and
therefore either no logging town at all, or a very differently composed and
functioning type of logging town.
This kind of engagement with the phenomenological entity or object was of
key importance to Levi-Strauss in his construction of the bricoleur (1966) and
is represented throughout this thesis in the relationship with technology. The
bricoleur is said to engage in a retrospective reconsideration with objects that
are not the subject itself in a manner that hopes to elicit any possibilities from
those objects (Levi-Strauss, 1966). Far from the bricoleur engaged by Denzin
and Lincoln (2005) the bricoleur understood here is not a jack of all trades, but
rather an individual able to construct new understanding out of familiar
objects. ‘He interrogates all the heterogeneous objects of which his treasury is
composed to discover what each of them could ‘signify’ and so contribute to
the definition of a set which has yet to materialise’ (Levi-Strauss, 1966, p.18).
In the realm of social constructionism the bricoleur allows us to see how
research must not be constrained by the meanings that already exist within a
socially constructed society. This closeness to objects is exactly what will be
argued as this thesis unfolds. The prescribed ideas of what a particular piece
of technology is for, followed by the reinterpretation and frequent subversion
of these meanings require a social constructionist perspective in order to be
fully understood. Upon their invention the initial conceptions of the mobile
phone and text message were very far removed indeed from the uses and
situations to which they are primarily put today. However as user demands
influenced and altered the composition and functionality of the technology, so

26

too did the types of activities and demands being placed on technology
change, and so the cycle continues to this day.
The tactile engagement with digital convergence devices is wrapped up in the
construction of the social reality within which such devices exist. The mode of
engagement with a device such as the touchscreen MP3 player or
smartphone carries many layers of meaning and understanding (David Beer,
2008) and needs to be given equal weighting to more ephemeral ideas and
concepts. The reintroduction of the body as a site of affective and cultural
understanding is a key component in the type of posthumanism to be used
throughout this thesis (see Badmington, 2000, 2004; Goehr, 1992; Hayles,
1999a, 2013; Massumi, 2002) and will be elaborated in the next section.
To return to the main topic of music engagement, social constructionism
facilitates the understanding of music as deeply grounded in social
conventions and rituals and has an extensive history within society, which
listeners encounter from their earliest experiences. There are arguments to be
made that music should be understood as a historically developed theme
deeply entwined with, and even influential of the politics of the age (Attali,
2009), however these will be developed later in the thesis. For now it is
important to link music engagement to social constructionism before moving
into the realms of the posthuman.
To return to the analogy of a tree viewed from the perspective of social
constructionism, we saw how a tree as an entity could be understood in a
multitude of different ways based on the society in which it is situated.
Extending this analysis to a more musical setting, we can investigate the
27

ringing of church bells within a European context. Church bell music contains,
when played, the potential for melody, rhythm and harmony, the cornerstones
of what is traditionally conceived as music, but can hold very different types of
signification to those hearing them. They can be strongly linked to certain
rituals or a generator of affect that causes memories and emotions linked to
religion or the church building specifically (weddings and so on) to come to
the fore.
For non-religious people hearing the bells may be an intrusion into a peaceful
day, resented and antagonistic. Similarly the bells could indicate a certain
time of day, reminding people of various tasks or appointments that they
have, particularly if the bells a rung at the same time each week or perhaps
even daily. The same act, the ringing of the church bells, is a catalyst for a
wide variety of responses within the same society. Meaning is constructed
and not discovered and society exists as both an objective and subjective
construction (Andrews, 2012; Berger & Luckmann, 1991; Burr, 1995).
The former is brought about through the interaction of people with the
social world, with this social world in turn influencing people resulting in
routinisation and habitualization. That is, any frequently repeated action
becomes cast into a pattern, which can be reproduced without much
effort (Andrews, 2012, p.40)
So society recognizes the church bells in several different ways; ways that are
positive, negative and neutral, and which are reinforced through social
interaction. ‘This is institutionalised by society to the extent that future
generations experience this type of knowledge as objective. Additionally this
objectivity is continuously reaffirmed in the individual’s interaction with others.’
(Andrews, 2012, p.41). On the subjective side of this construction we find that
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‘Socialisation takes place through significant others who mediate the objective
reality of society, render it meaningful and in this way it is internalised by
individuals’

(Andrews,

2012,

p.41).

Through

their

interactions

and

communication, different groups of individuals within the society experiencing
the church bells create and define for each other what the bells signify. This is
the core element of social constructionism and is directly applicable to the
train journey thought experiment that began this investigation.
The group of young adults witnessed engaging with music via one-headphone
each whilst talking and attending to other tasks, is creating both an objective
and subjective reality. Their reality construction will become objective,
because as it is observed and repeated it becomes a general store of
knowledge that future generations may well perceive as objective reality. It is
simultaneously subjective because they are creating and defining/redefining it
for each other. Their social rules and behaviours will be referenced both within
the group, from each other, and outside the group, from influential factors
within society (celebrities, brands, interest groups and so on). This more
flexible subjective side of social constructionism, particularly as appertains to
engagement with music, is a bridging element between social constructionism
and posthumanism.

Posthumanism
Posthumanism and the figure of the posthuman are critically contested areas
of investigation and redefinition that are coming to have a substantial impact
in diverse areas of discourse. As I will discuss, areas such as bio-ethics,
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politics, technology, techne, subjectivity, medicine and a whole host of other
disciplines are beginning to intertwine through posthumanism.
A fundamental move in posthuman thinking is to separate out posthumanism
from the liberal humanist subject
Posthumanism’, on the other hand, and especially in its critical avatar,
is a new conceptualization of the human. Posthumanism studies
cultural representations, power relations and discourses that have
historically situated the human above other life forms, and in control of
them. As a philosophical, political and cultural approach it addresses
the question of the human in the age of technological modification,
hybridized life forms, new discoveries of the sociality (and ‘humanity’)
of animals and a new understanding of ‘life’ itself. In a radical reworking
of humanism, critical posthumanism seeks to move beyond the
traditional humanist ways of thinking about the autonomous, self-willed
individual agent in order to treat the human itself as an assemblage,
co-evolving with other forms of life, enmeshed with the environment
and technology. It rejects the view of the human as exceptional,
separate from other life forms and usually dominant/dominating over
these other forms. (Nayar, 2014, p.13)
In a move away from the humanist epistemology that has been prevalent in
much academic writing surrounding cultural studies (Scimecca, 2007)
posthumanism seeks to reposition the relationship of the human to the rest of
the world. The concept of a stable and autonomous subject, sitting atop a
hierarchy of ‘natural’ order is removed and the subject is breached and
challenged by technology and other life forms. This can be seen in the ‘Macy’
conferences on cybernetics held in America between 1946 and 1953 where a
range of science and technology specialists attempted to dethrone the symbol
of the humanist subject and replace it with a new model for biological,
mechanical and communication processes (Hayles, 1999a).
In the final section of The Order Of Things Foucault famously notes that:
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the transition into luminous consciousness of an age-old concern, the
entry into objectivity of something that had long remained trapped
within beliefs and philosophies: it was the effect of a change in the
fundamental arrangements of knowledge. As the archaeology of our
thought easily shows, man is an invention of recent date. And one
perhaps nearing its end.
If those arrangements were to disappear as they appeared, if some
event of which we can at the moment do no more than sense the
possibility—without knowing either what its form will be or what it
promises—were to cause them to crumble, as the ground of Classical
thought did, at the end of the eighteenth century, then one can certainly
wager that man would be erased, like a face drawn in sand at the edge
of the sea. (Foucault, 1971, p.387)
So the concept of the posthuman and posthumanism have certainly existed
for longer than the actual term. Much of the development of posthumanism as
a discourse can be traced back to the work of Donna Haraway, and even
though large elements of her writing have been misappropriated by
movements such as transhumanism, for example cyborg theory (see Wolfe,
2012), Haraway’s theoretical positioning is principally concerned with the kind
of decentring of the humanist subject.
Haraway was seeking a way to rethink feminism without the restrictive
shackles that she saw as constantly limiting the movement. She developed
the concept of the cyborg as a way of redefining boundary issues inherent in
societies dominated by the notion of the Oedipal. Haraway describes the
concept of a cyborg as a cybernetic organism, a hybrid of machine and
organism, a creature of lived social reality and finally a creature of fiction
(Haraway, 1991). By arguing that each category is dependent upon the others
(for example fiction is always influencing lived social reality) Haraway hopes
to encompass all aspects of the cyborg as a construct and in turn the human
organism as a subject ‘in process’ (Herbrechter, 2013).
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The cyborg is an ironic entity, able to challenge both its creators and its
purpose. It is ironic in so much as the systems that allowed its creation are the
very same systems that the cyborg challenges. The Western Cartesian
Military establishment, with its paternal hierarchical ordering and solidified
binary oppositions (human – animal, organism – machine) is the system that
literally created the first cyborg organisms as a pre-cursor to space flight and
exploration (Clynes & Kline, 1960). These systems, in Haraway’s view, rely
upon gender difference, species difference and ethnic distinction to function
properly. To create the very construction (the cyborg) that is to call most of
these systems and practices into question and destabilise the very core of the
liberal human subject is a highly ironic move. The second ironic element is
that this rupturing of boundaries and calling into question of establishment
truths would be acceptable if the cyborg remained a militaristic entity which
upheld its creator’s mechanisms of social and political control. Instead,
Haraway argued for a more positive interpretation of the cyborg:
From another perspective, a cyborg world might be about lived social
and bodily realities in which people are not afraid of their joint
kinship with animals and machines, not afraid of permanently partial
identities and contradictory standpoints (Haraway, 1991)
The empowerment of women and the breaching of boundaries created by the
same system that created the breaching entity are again considered ironic.
Haraway’s reading of the cyborg as such can be traced into the gendered,
ethical and politicized work of subsequent posthuman writers such as Braidotti
who acknowledges Haraway’s cyborg:
Haraway’s cyborg inserts an oppositional consciousness at the heart of
the debate on the new technological societies currently being shaped,
in such a way as to highlight issues of gender and sexual difference
within a much broader discussion about survival and social justice.
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More than ever, therefore, the question of power relations and of
ethical and political resistance emerges as relevant in the age of
informatics of domination. (Braidotti, 2006, p.199).
The social nature of the cyborg is never in question for Haraway, and the
deeply rooted political aspects of both feminism and technological
development are at the heart of both the cyborg and posthumanism. The body
of the cyborg, like the body of all human beings is a map of ‘power and
identity’ (Haraway, 1991, p.180) that is removing itself from the deeply rooted
political systems which Haraway viewed as damaging. The re-embodiment of
theory is a crucial aspect of both Haraway’s work and posthumanism in
general. The body is not just the political site of contestation, but is also the
point at which technology must be both embraced and challenged. For
Haraway the move must be made to find ways to ‘work with and against
science and technology’ (David Bell, 2007, p.108).
Katherine Hayles also argues for a re-embodied version of the posthuman.
However her stance on embodiment is sometimes misunderstood. In How We
Became Posthuman (1999a) she states that embodiment is systematically
downplayed or outright erased from much posthuman writing, leaving many
observers to presume her to be in favour of such a move (see Wolfe, 2012).
Instead she is committed to embodiment as an irreducible way of
understanding the posthuman. She frequently resorts to other disciplines to
make the point clearly:
No one suggests that because atoms are mostly empty space, we can
shuck the electron shells and do away with occupying space
altogether. Yet the cultural contexts and technological histories in
which cellular automata theories are embedded encourage a
comparable fantasy-that because we are essentially information, we
can do away with the body. (Hayles, 1999a, p.12)
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Keeping the mind and doing away with the body is the work of transhumanism
and not posthumanism. The writing of authors such as Moravec (1988)
Kurzweil (2006) and Young (2006) take the idea of leaving the body behind at
some point in the future as a certainty. Transhumanism is summed up
beautifully in Hansell & Grassie’s collected work ‘Transhumanism and its
Critics’ where they write:
Suppose in the near future humans are able to reverse the ageing
process. Imagine a world in which we are free from the ravages of
mental disease, physical decrepitude, and natural death. Consider
what life would be like if – through applied sciences like genomics,
robotics, nanotechnology, and artificial intelligence – we were able to
dramatically increase our intellectual capacity and control our
emotional and mental states. Envision parents choosing the ‘nature’ of
their children before they are born. This is the future celebrated by the
transhumanists. (Hansell & Gracie, 2011, second cover)

Posthumanism is appropriated and re-written to better fit the transhuman
perspective. Bostrom (2013) claims that a posthuman is one with a
posthuman capacity in one of several areas. By a posthuman capacity he
means ‘a general central capacity greatly exceeding the maximum attainable
by any current human being without recourse to new technological means’
(ibid, p.29). To place the posthuman within this light is to utterly ignore
Haraway’s arguments about women as slaves or coloured women in the
workplace (1991). Other posthuman scholars have also raised the issue of a
blurring between posthumanism and transhumanism, and the danger this
blurring represents when trying to establish a clear discourse (see
Herbrechter, 2013).
The posthuman as a subject and the posthumanities as a discourse are
concerned with the flows of information within contemporary society and how
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these flows interact with technology, and for this thesis, music. Hayles retains
the priority that must be given to understanding their role in the construction of
the posthuman as one of her core arguments. Her construction of the
‘technological posthuman’ (Cecchetto, 2013) links the body and technology in
a construction that is historically contingent and interdependent. Information in
Hayle’s view is not the disembodied ideological type of information discussed
by some, but instead is part of a flow that loops through the cultural and
physical body. There exists a common misconception that information exists
separately from the physical world and must be considered as such. The
example of virtual reality is used by Hayles to exemplify this sort of
separation.
In traditional conceptions of virtual reality the body is placed into a ‘feedback
loop with a computer generated image’ (Hayles, 1999a, p.14) where
information is a parallel thing from the ‘real’ world. This ‘parallel’ version of
information is challenged in the work of several posthuman writers (see
Whitehead & Wesch, 2012) in so much as information is seen as requiring a
body or artefact to act as the site of multiple modes of subjectivity. Information
is not separated out in a Cartesian duality; instead it is contained within the
term ‘informatics’ which Hayles uses to mean ‘changes in the construction of
human bodies as they interface with information technologies’ (Hayles, 1999a,
p.29). This is at the core of Hayles’ writing about informatics, as she seeks to
challenge the previously understood relationship between the signifier and the
signified. This alters the presence/absence way of thinking about the body
and information and allows a space to open in which the changes occurring
between technology – the body - & music can be discussed. This builds on
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Haraway’s cyborgian writing in a more physical than political way and allows,
indeed relies on, the incorporation of modern digital technology.
A second example is Hayles’ use of information feedback loops to challenge
the traditional binary roles assigned by the Turing test. The test, designed to
show that machines are capable of replicating the presumed ‘unique’ capacity
of human beings for rational thought, presents information as disembodied
and completely separable from both the human and the machine participants
who are providing answers to the examiner’s questions. Hayles argues that
the test is a kind of deception, due to the way in which the examiner is placed
immediately into a ‘cybernetic circuit that splices your will, desire, and
perception into a distributed cognitive system in which represented bodies are
joined with enacted bodies through mutating and flexible machine interfaces’
(1999a, p.xiv). The posthuman element of the test is revealed through the way
in which the examiner is already integrated, already a part of the process or
informational flows. Other posthuman scholars agree, emphasizing how
unlikely it is that the liberalist human subject would escape such a situation
unscathed, due to its embodied and gendered reality (see Herbrechter, 2013).

Conclusion
The key factor in linking social constructionism and posthumanism is the
social constructionist underpinning of poststructuralism. By Linking social
constructionism and posthumanism to a shared site we can connect the two
concepts in an organic way. The constructionist and posthuman positions
concerning objective reality are also part of a shared lineage from
poststructuralism.
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A ‘realist text’, be it a fictional novel, a television documentary, a
political or scientific statement, depends on the more or less hidden
assumption that there is one reality which, in principle, in independent
of its (human) communication and which, through appropriate (i.e.
‘realist’) means of representation, can be ‘transferred’ realistically,
objectively and with universal validity. All humanist, liberal and
capitalist institutions are in fact based on this assumption, whether they
serve a political, religious, scientific, judicial or pedagogical end. A
radical constructivism would go so far as to simply deny the existence
of such an independent reality, and instead would see any reality
merely as a social construct. It is thus based on a radical nihilism that
can only speak of reality in the plural and that has to presuppose a
competition between constructions of reality. Poststructuralists are
usually not radical or nihilist constructivists in this sense, but instead
might be termed critical-realists. (Herbrechter, 2013, pp. 81-82)
The conception of the evolving subject within contemporary society is the
second strand of crossover between constructionism and posthumanism.
Both positions challenge the humanist notion of what the subject is. Nayar
comments, ‘The human’s cognitive processes and their characteristics which
constitute its subjectivity are treated as the foundation of all knowledge within
humanism’ (2014, p.24) where as both posthumanism and constructionism
treat the subject as something created through knowledge of and interaction
with the world. Individuals and societies create understanding through a kind
of human Brownian motion.
The person can be described by the sum total of the subject positions
in discourse they currently occupy. The fact that some of these
positions are fleeting or in a state of flux means that our identity is
never fixed but always in process, always open to change. The subject
positions that we occupy bring with them a structure of rights and
obligations, they legislate for what ‘that kind of person’ may or may not
reasonably do or say. (Burr, 1995, p.105)
This represents a sharp contrast to the humanist subject without completely
exploding and removing entire concept (see Foucault, 1971). Posthuman
subjectivity is positioned by Braidotti as reshaping ‘the identity of humanistic
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practices, by stressing heteronomy and multi-faceted relationality, instead of
autonomy and self-referential disciplinary purity’ (2006, p.9).
Given these areas of convergence there is little reason that the two strands of
discourse cannot be employed together within the same project. In analysing
my train journey as a thought experiment, these positions will allow an
investigation of the central issues, with room to manoeuvre through various
related topics, whilst also building an approach towards interdisciplinary
thinking.
To begin to develop a complete picture of the activities of those present on my
train journey it is necessary to investigate the fundamental and underlying
states in which they exist. By studying the subjectivity of individuals within the
techno-culture of the 21st Century, the thought experiment will be able to
engage more specific instances of technology as well general sociological
trends and movements from a robust and defendable position. The following
section will therefore focus on what is meant by subjectivity in contemporary
society, how this current state has developed and how it has bearing on this
specific instance.
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SUBJECTIVE ENGAGEMENT

‘Not knowing how near the truth is, we seek it far away'
(Hakuin quoted in Leggett, 1960, p.25)

When asking the difficult questions surrounding subjectivity, what may at first
seem axiomatic can quickly become mired in difficulties of various kinds. The
subjectivity being proposed here will represent a split from Cartesian thinking
moving towards a posthuman perspective. As this posthuman subject
develops there will be a natural linking with the ontology of music. This will
facilitate the development of parallels between the two areas, which will be
mutually supportive and illustrative throughout the argument.
The Posthumanist subject
As posthumanism is the central theoretical strand running through this thesis,
it makes sense to develop discussions of the subject and self within its
borders. This cannot be done in isolation, and a critical reading of other
popular positions will be undertaken in order to justify such a move as well as
clarify the author’s central assertion. Rather than attempt a separate and
complete historiographical approach, this section will address counterpositions from a posthumanist stance. Thus allowing counter-arguments to be
investigated in context as they become relevant.
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Breaking with traditional anthrocentric perspectives of subjectivity and the self
whilst at the same time attending to the specific human experience is one of
the key moves in posthumanism. Typical posthumanist techniques in the
development and process of the subject afford importance to technology
(Cecchetto, 2013; Hayles, 1999a), non-human or ‘companion’ species
(Haraway, 2008), and larger sociological forces (Turkle, 1999, 2011, 2007).
the perspective I attempt to formulate here—far from surpassing
or rejecting the human—actually enables us to describe the human and
its characteristic modes of communication, interaction, meaning, social
significations, and affective investments with greater specificity once
we have removed meaning from the ontologically closed domain of
consciousness, reason, reflection, and so on. It forces us to rethink our
taken-for-granted modes of human experience, including the normal
perceptual modes and affective states of Homo sapiens itself, by
recontextualizing them in terms of the entire sensorium of other living
beings and their own autopoietic ways of “bringing forth a world”—
ways that are, since we ourselves are human animals, part of the
evolutionary history and behavioural and psychological repertoire of the
human itself. But it also insists that we attend to the specificity of the
human—its ways of being in the world, its ways of knowing, observing,
and describing—by (paradoxically, for humanism) acknowledging that it
is fundamentally a prosthetic creature that has coevolved with various
forms of technicity and materiality, forms that are radically “not-human”
and yet have nevertheless made the human what it is. (Wolfe, 2012,
p.25)
In attempting to clarify what is meant by the term humanism Braidotti states:
The idea of the ‘Human’ implied in the Humanities - that is to say, the
implicit assumptions about what constitutes the basic unit of reference
for the knowing subject - has historically been the image of Man as a
rational animal endowed with language. This is the humanist core of
the classical ideal of ‘Man’, formulated first by Protagoras as ‘the
measure of all things’, later renewed in the Italian Renaissance as a
universal model and represented in Leonardo da Vinci’s Vitruvian Man.
This is an ideal of bodily perfection which doubles up as a set of
mental, discursive and spiritual values. That iconic image is the
emblem of Humanism as a doctrine that combines the biological,
discursive and moral expansion of human capabilities into an idea of
teleologically ordained, rational progress. Faith in the unique, selfregulating and intrinsically moral powers of human reason forms an
integral part of this high-humanistic creed. (Braidotti, 2013b, pp. 1-2)
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The rejection of humanism in posthuman conceptions of the subject can in
large-part be traced to the work of Donna Haraway and her development of
the cyborg subject. In her own words ‘cyborg writing is about the power to
survive, not on the basis of original innocence, but on the basis of seizing the
tools to mark the world that marked them as other’ (Haraway, 1991, p.175).
She is referring to survival as cyborgs; as the new conceptions and
amalgamations of subjectivity and politics/technology that allow individuals
and groups (women in particular, but not exclusively) to move beyond the
‘hierarchical dualisms of naturalized identities’ (ibid), which limit and repress
the subject. The modern subject is considered a cyborg because of its loss of
identity, lack of origin story, and disassociation with humanism and traditional
societal roles, such as the breadwinner, or mother. The tools she mentions
are frequently stories that replace ‘the central myths of origin and western
culture’ (ibid). Haraway’s use of new fractured identities and technological
subjective constructions to do this not only create a trail for us to follow with
regard cyborg theory and music, but also break significantly with humanism
as understood above.
By arguing for a re-understanding of ‘woman’ as a category and concept
Haraway is challenging the androcentrism privileged in humanism. She also
moves beyond the euro-centric approach to humanism to power and the
binary oppositional discourse frequently applied to categories that she views
as overlapping (self-other, human-non-human). She argues:
The old dominations of white capitalist patriarchy seem nostalgically
innocent now: they normalized heterogeneity, into man and woman,
white and black, for example. ‘Advanced capitalism’ and
postmodernism release heterogeneity without a norm, and we are
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flattened, without subjectivity, which requires depth, even unfriendly
and drowning depths. It is time to write The Death of the Clinic. The
clinic's methods required bodies and works; we have texts and
surfaces. Our dominations don't work by medicalization and
normalization any more; they work by networking, communications
redesign, stress management. Normalization gives way to automation,
utter redundancy. Michel Foucault's Birth of the Clinic (1963), History of
Sexuality (1976), and Discipline and Punish (1975) name a form of
power at its moment of implosion. The discourse of biopolitics gives
way to technobabble. (Haraway, 1991, p.245)

The cyborg, and subsequently the posthuman, moves beyond this kind of
oppositional androcentric thinking to become a connection making subject
which exists within a different structure of power and control to that envisioned
by others trying to tackle issues of subjectivity and power. For example she
criticizes Foucault’s bio-politics (Rabinow, 1984) for clinging to ‘normalized
heterogeneity’ (Braidotti, 2006, p.198) instead of dealing with the modern
subject and its constituent parts as is. It is the current state of the cyborg
subject, and more recently in her writing, companion species (Haraway,
2008), that Haraway views as critical.
Crafted from many parts the posthuman subject is constantly 'becoming' and
not a static image in a timeline (Massumi, 2002). Massumi extracts this
concept of ‘becoming’ from the parable of Zeno’s paradoxes of movement:
When Zeno shoots his philosophical arrow, he thinks of its flight path in
the commensense way, as a linear trajectory made up of a sequence
of points or positions that the arrow occupies one after the other. The
problem is that between one point on a line and the next, there is an
infinity of intervening points. If the arrow occupies a first point along its
path, it will never reach the next - unless it occupies the infinity of
intervening points between. Of course, it is the nature of infinity of
infinity that you can never get to the end of it. The arrow gets
swallowed up in the transitional infinity. Its flight path implodes. The
arrow is immobilized. (Massumi, 2002, p.6)
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In keeping with the fluid and ‘in process’ conception of the subject, there is no
single unified entity travelling through time. Unlike humanism, the subject
being proposed here is constantly in flux. Massumi continues to illustrate this
point:
Or, if the arrow moved it is because it was never in any point. It was in
passage across them all. The transition from bow to target is not
decomposable into constituent points. A path is not composed of
positions. It is nondecomposable: a dynamic unity. (Massumi, 2002,
p.6)
This leads Massumi to agree with Bergson, that ‘A Thing is when it isn’t doing.
A thing is concretely where and what it is - for example a successfully shot
arrow in a target - when it is in a state of arrest’ (ibid). Like the arrow, the
posthuman subject is not available for detailed concrete categorisation as
long as it is engaged with the act of being the subject. Each new encounter,
each new action and engagement changes the nature of the subject, and so
moves it further away from the humanist version of itself.
In a further move away from position of humanism, the consciousness of the
posthuman subject is not privileged with a seat of control somewhere inside
the brain. It does not issue commands to all parts of the body, and it is
certainly not the core of what constitutes the subject.
Damasio dismisses the idea of a privileged central controlling consciousness,
instead preferring a position where the body ‘contributes a content that is part
and parcel of the working of the normal mind’ (Damasio, 1994, p.226). In
discussing the idea of potential technologically enabled mind-body divisions,
he returns to his training as a neural-physiologist:
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In brief, neural circuits represent the organism continuously, as it is
perturbed by stimuli from the physical and sociocultural environments,
and as it acts on those environments. If the basic topic of those
representations were not an organism anchored in the body, we might
have some form of mind, but I doubt it would be the mind we do have.
(Damasio, 1994, p.226)
To move arenas away from hard science and apply Damasio’s thinking to a
more subjectivity based setting, Cumming argues:
Identity cannot be located in some ”inner” space, which is known
through introspection alone. Nor is the subject isolated in his or her
private “be-ing”. The “self” is not, as Descartes implied, an ineffable
mystery formed by its own private thoughts, existing alone as the
reflective spectator of events in the world, sceptical of its own
impressions. Rather selfhood is an intrinsically social, interactive and
mobile experience. “Subjects” are formed by participation in the social
media of gesture, language or music–media that provide a repertoire of
possible choices–within which they achieve their personal style
(Cumming, 2000, p.9)
With this challenging of the subject-object binary comes the issue of the
ontological status of music and how this links to the posthuman subject. This
section will follow a logical path whereby concepts are constructed, critically
engaged and then linked to the developing posthuman subject. Firstly a
definition of what is actually meant by the term music will be explored, with
several academics drawn into the discussion before arriving at a working
definition that allows us to move onto more detailed ontological ground.
Situating our ontology within the term popular music will follow. This will prove
tricky, as popular music is far from a concrete term, but eventually we will
settle on the idea that popular music can be used to describe the general
state of engagement with music in the 21st Century. The move away from a
more traditional ontology of music will be made and justified next, with
increasing focus on an ontology that is culturally constructed and less formally
European in its implicit assumptions. Leading on from here will involve
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building the argument that the posthuman subject is performing music through
their mediated activities and constructing a social and cultural ontology. The
idea will be presented that listeners are creating ontologically thick musical
performances out of thin recordings, which ties in with both the constructionist
and posthuman elements of the subjectivity under development here.
In a move away from the ontological discussion of Western Art Music
generally engaged in by academics (Davies, 2001, 2003; Dodd, 2007) what is
being proposed here is a social ontology of music where music is intrinsically
bound together with culture and mediation. Firstly some sort of definition of
what music is must be presented. To this end we can begin with the working
definition created by Kania:
Music is (1) any event intentionally produced or organized (2) to be
heard, and (3) either (a) to have some basic musical feature, such as
pitch or rhythm, or (b) to be listened to for such features. (Kania, 2011,
p. 12)

We can problematize this definition to a certain degree by arguing that point
(2) allows for no consideration of ‘feeling’ music, and that point (3) is not
specific enough about ‘basic’ musical features. Point (2) can be answered by
stating that ‘hearing’ does not necessarily imply the aural act, but instead
should mean perceiving. This would allow for those who can ‘hear’ a written
score or who may be deaf and perceive music as physical vibrations through
their bodies. With regard point (3), what if pitches were written that were
beyond our frequency range and imperceptible? This would fall into the same
category as rests, or music with extended (or even entire) silences. They are
still an organized part of the event and designed to be perceived in some
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manner. In essence, the definition can be reduced to organized events
designed with perception in mind and containing culturally accepted musical
elements.
For a more concise version of the above, Aiello and Slobada define music as,
‘The art form that expresses feelings and meanings through the qualities of
sounds and the relationship between sounds’ (1994, p.54). The cultural
aspect of music is picked up on by Munyaradzi and Zimidzi when they argue
that:
The definition of music can depend on the culture or society an
individual belongs [to]. Therefore, music can be defined as the
agreement of the people of a culture as to the sounds and the ways of
using these sounds that are pleasant or effective. (Munyaradzi &
Zimidzi, 2012, p.193)

This cultural aspect is picked up on later, and will be developed to explain why
elements or events considered musical in one situation do not necessarily
translate across cultural boundaries. This definition allows a working model of
music as a concept to be understood, and the more crucial (for this thesis)
area of the ontology of music to be engaged with critically.
To attempt a complete ontology of all types of music is a futile effort. Different
disciplines have significantly varied modes of composition, transmission and
dissemination that cannot be reduced into a single theory (Davies, 2003;
Gracyk & Kania, 2011). This thesis will develop its ontological perspective
based on what is termed popular music. This is popular music as a
categorization that includes many sub-genres such as ‘pop’, ‘rock’, ‘indie’ and
others. It is a notoriously difficult category to define clearly, but is generally
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associated with modernizing societies from around 1800 (Middleton &
Manuel, 2015). Inclusion within the boundary of popular music could be
viewed as dependent upon quantitative sales figures, or with mass
dissemination, or even with particular social groups. The variety of criteria
allows a re-focusing on the main aspect of popular music; one where ‘the term
refers to a socio-musical space always in some sense subaltern, but with
contents that are contested and subject to historical mutation’ (ibid).
Frith Argues that popular music is
Music made commercially, in a particular kind of legal (copyright) and
economic (market) system; music made using an ever-changing
technology of sound storage; music significantly experienced as mass
mediated; music primarily made for social and bodily pleasure; music
which is formally hybrid. (Editors, 2005, p.134)
Re-enforcing the idea that popular music as a term is linked to technology and
culture/society. The term can also be said to include music that is traditionally
considered separate, for example classical.
Rather than designating a particular genre or group of genres, the
concept of 'popular music' could thus to an increasing extent be said to
define the general conditions of music in contemporary information
society. (Editors, 2005, p.134)

By not excluding any specific genres or styles from the term popular music,
we are able to take account of all those engaged with music via digital devices
without entering into contested cultural theoretical ground. Debates
surrounding the boundaries of musical genres are numerous and unlikely to
reach definitive consensus in the near future. However these debates are not
centred on the act of engaging with music, but instead focus on issues such
as authenticity, participation, fandom, and others. As this thesis is developing
47

an argument centred around the listening posthuman subject, entering into
periphery debates would not be constructive
As this argument develops there will be a decreasing amount of reference to
popular music, and an increasing reference to music. Such a move is
deliberate, for although designating this ontological study area as popular is
initially necessary, as examples and argument begin to accumulate, the label
will effectively make itself redundant. Instead musical divisions will be
engaged when we begin to navigate away from the ontology usually
associated with analysis of classical musical works. Here musical divisions
are still strong, and although the current mediated trends for music
engagement point towards a less rigid boundary set, the ontology of classical
music works still represent the bulk of ontological analysis and discussion.
Before this sea change, the philosophy of music had focused almost
exclusively on purely instrumental Western classical music, and thus
primarily on the notion of a musical work, on the ontology of such
works, their abstract musical, aesthetic, and expressive properties, and
on the resulting musical experiences of listeners. According to this
model of music, the composer plays the role of an artist who creates
and gives meaning to the musical work. Performers are important as
interpreters of the written score who give sonic life to the abstract work,
which properly remains the centre of aesthetic attention. Authenticity in
classical music has to do with how faithfully performers follow the
composer’s instructions as indicated in a score. (Fisher, 2011, p. 405)

This view of music ontology, certainly as related to the musical work is
reinforced by Born:
The ontology of the musical work envisions a hierarchical assemblage:
the composer-hero stands over the interpreter, conductor over
instrumentalist, interpreter over listener, just as the work ideal
authorizes and supervises the score, which supervises performance,
which supervises reception. In its idealism, manifest in the conviction
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that the work is not instantiated in any particular material or social form,
the philosophy of the work insists that neither music’s objectification in
recording (wax cylinder, vinyl disc, CD) nor music’s sociality form part
of the creative process (Born, 2005, pp. 26-27)
The ontology of music to be proposed here deviates from this position
towards a more culturally constructed one; more in line with the posthuman
subjects openness to change, social forces and informational interpretation. It
is critical to an understanding of the posthuman as a figure engaged with
music, to keep an ontological perspective consistent with the constructionist
mode thus far developed. The posthuman understands digital culture through
mediation technology, and as such must understand music as an ontological
entity in a similar fashion; not as an abstract work, but as something
constructed and understood culturally. The instance of experience is the point
of understanding and as such necessarily develops a more fluid ontology of
music.
Those who discuss the ontology of popular music through the lens of classical
ontology are quickly shown to be suspect. For example Adorno’s criticism of
Jazz as being entirely based on the 32-bar Broadway show tune (Theodore
Adorno, 1941) demonstrates not just a lack of depth to his engagement with
the forms, but also an approach based on European sensibilities (Brown,
2011).
A less formally European approach to the ontology of music concretizes a
technologically mediated ontology whilst allowing a constructionist element to
develop. Those on our train journey are considering music as an ontologically
fluid entity bound up with the many other functions and affective stimulations
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brought about through their lifestyles and technology. Music is something to
be (re) understood on a daily basis.
By reconsidering what is meant by a performance of a musical work,
alongside what is meant by a musical work, it becomes possible to
understand those engaging with music on our train journey as being a part of
its ontological creation. They are understanding music in the way that they
expect to. Live performances (organized sonic events) are a set of cultural
and social experiences, tied into fandom and experience as much as musical
enjoyment (see Godlovitch, 1993). To tie the individual’s immediate
experience of music into their immediate experience of their surroundings is to
accomplish the same kind of perceptual influence on the train as at a live
event. Certainly engaging with music on a train journey to work is not the
same as siting in a field with 60,000 other music fans in a literal sense, but it
is in a metaphysical sense. The individual is enjoying a performance of music
tied into social and cultural events happening around them.
To insist on the performance (in a traditional sense, with live musicians) of
popular music to create a robust ontology is to deny the status of much widely
disseminated music. For example music composed specifically for recorded
delivery and enjoyment cannot be performed in this manner. Musicians are
never involved in the studio recording or composition processes as they would
be in an Elton John recording. However this music (tape music,
electroacoustic music, and other labels) must be considered as, a) music,
and, b) a performance which differs slightly with each instantiation. To
discount such music altogether is to take a shortcut that could quickly develop
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into the exclusion of much popular music. Many artists would fail to meet such
requirements. Their use of synthetic samples to create their songs, and even
‘live’ vocal performances treated to extensive processing which create what is
effectively a musical collage, are still creating musical performances. These
recordings become the performance for the posthuman subject and are
understood on a performance-by-performance basis. That is not to imply that
versions of heavily synthesized studio music cannot be performed by live
musicians, but such performances are inevitably versions of the recordings,
limited by technology and personnel (Jean Michael Jarre for example).
In discussing the concept of repeatable works of art Davies uses the
descriptors ‘thick’ and ‘thin’, which applies directly to the ontology of popular
music.
If it is thin, the works determinative properties are comparatively few in
number and most of the qualities of the performance are aspects of the
performer’s interpretation, not of the work as such. The thinner they
are, the freer is the performer to control aspects of the performance…
By contrast, if the work is think, a great many of the properties heard in
a performance are crucial to its identity and must be reproduced in a
fully faithful rendition of the work. (Davies, 2004, p.20)
The musical works being engaged with on our train journey can be viewed as
ontologically thin. They are reliant upon situational, cultural, social and
individuated interpretation and context to assume their proper depth. This
allows them to be considered as performances of the recorded works, for if
performances are considered authentic because of the differences present at
each unique event, then so to must each aural engagement with recorded
music be considered as unique. Changing environmental factors, as well as
audio equipment and personal disposition all affect the perception of recorded
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music, and therefore create unique individual performances which cannot be
replicated exactly time after time (Stansbie, 2010).
Just as jazz is re-understood on a performance-by-performance basis (Kania,
2005), denying any one definitive ‘version’ to be the ‘work’ (written or
recorded), so does digitally mediated music, including jazz, refuse to be
bound to one event, meaning, affective response or situation.
Gracyk argues that rock music is also ‘essentially dependent on recording
technology for its inception and dissemination’ (Gracyk, 1996, p.13). However
unlike Gracyk, we are not arguing for rock recordings as ontologically thick.
Rock recordings, like the rest of popular music as considered here, create thin
recordings that are made thick during the individual’s experience of them. This
allows those on the train engaged with digital mediation devices to create their
own instantiations of thick rock tracks. The individual experience of music is
one interwoven with their place, space and temporality, and most importantly
sociality, thus music is an entity created and understood according to the
same constructed criteria as the figure of the posthuman.
Sadly, despite the usefulness of his thick-thin analogy, Davies only half
agrees with the position being taken here. He agrees that ‘very thin works are
not usually of interest in themselves and the prime candidate for appreciation
is the performance’ (2004, p.22), which is where the posthuman subject is
experiencing music. However he then goes on to claim that ‘as pieces
become thicker they become more worthy of interest’ (ibid) which in the
context of the type-token discussion Davies is making cannot be agreed with
here; but to turn his argument around somewhat we can see that as
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recordings are made ontologically thicker through individual’s performances of
them, via technology, they do become more interesting. Certainly the
ontological understanding that the posthuman brings to music is extremely
interesting and filled with potential for study.
To return to the posthuman subject at the core of this section we can follow
Haraway’s trail and move away from the traditional subject-object stance of
musicology and aesthetic theory towards a cyborg listener, or a posthuman
engaged with music. This individual is no longer bound to an event or a place
with specific temporal and physical qualities. The environment constantly
changes, as does the accompanying aesthetic and the affective reactions of
the music that is being engaged. However, moving a step further is the idea
that this posthuman has allowed music to reside within their subjective
spaces. Instead of going to music to achieve something, be it physical
(Sarkamo et al., 2008; Sky, Michael, William, & Christenfeld, 2004); emotional
(Finnegan, 2007); identity (A Bennett, 1999); sociability (Andrew Bennett,
1997); affective (Peretz & Zatorre, 2003); creative (Curnow & Turner, 1992);
shopping enjoyment (Smith & Curnow, 1966) or any other kind of desired
result, music is rapidly becoming an integrated part of who and what the
subject is.
An understanding of posthuman subjectivity directly ties-in with the culturally
constructed ontology illustrated previously. The subject-object split as
highlighted in positions such as Platonist, Nominalists, believers in abstract
particulars, and so on (Davies, 2003) separate the experiencing entity from
the musical object.
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By implicitly consenting to this position, Adorno argues that the modern
listener ‘can neither escape impotence nor decide between the offerings
where everything is so completely identical that preference in fact depends
merely on biographical details or on the situation in which things are heard’
(1985, p.271). He also argues that when it comes to the appreciation and
understanding of ‘good’ music ‘the very existence of the subject who could
verify such taste has become questionable’ (ibid). Of course Adorno was not
calling into question the existence of music or those who listen to it, but the
concept of a developed, discriminating listening subject capable of educated
judgment of music via a high degree of skill and understanding applied
directly to their listening.
Adorno approaches the modern subject and music but from a different
direction. The posthuman subject is indeed inseparable from the music with
which he is surrounded. However this is a feat of epistemological/ontological
change, and not a comment on systemic control or a reassignment of music
to the status of background noise. Understanding the posthuman subject as
one in process, without the binary oppositions necessary to develop a more
traditionally Western ontology of music, reduces the relevance and impact of
the kind of arguments Adorno (and others) are making. It is possible to
misinterpret the relationship between music and the posthuman subject as
one of inattention or ‘backgrounding’. However the key difference is one of
space and choice. The space of the modern subject is different from previous
spaces, being local and global, internal and highly external; whilst at the same
time choice has moved on from selection to routine. The image of the subject
browsing a record store or searching for music to match a particular event or
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mood is diminished. The posthuman subject experiences music within their
digital devices right alongside all of their other activities.
It is a mistake to link the experiential arguments of Bull (2005, 2007; 2003)
Hosokawa (1984) Simun (2009) and others with the view held by Adorno.
These theorists have observed that music is often experienced and
remembered according to the environment in which it was first encountered.
Triggering memories of specific events or situations is one of the powers of
music, thus homogenizing music as an ontological entity separate to the
subject. This subject then accesses music in and for an affective modality of
experience. However this is not necessarily what Adorno meant. He was
speaking of the choosing of music simply by its association with a specific
place or event as a representation of the homogenization of popular music
and the controlling influence of the corporations who are selling it (1941,
1985; 1989). In contrast the use of music to ‘auditize’ (Bull, 2007) an
environment for affective purposes is significantly different. Certainly many
digital platforms, such as Spotify, can be set to a default mode of operation
where musical choices are made for the listener, and in this situation the
controlling element of Adorno’s argument is clear. However when consciously
choosing music to accompany a busy commute, or to go shopping, the
listener is (according to some) trying to control their environmental
experiences. Combined with a developing understanding of the posthuman
subject who has welcomed music into their subjective space through
technology, such activities cease to be strictly either positive or negative.
They simply are.
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Adorno may lament the loss of specialized listening and expert knowledge,
but what has been gained through the phenomenon he began to observe,
was the change from a subject-object relationship, to a more integrated and
synthetic existence. Music exists inside digital devices, right alongside, and
frequently inside, the spaces of the experiencing subject. Of course the way
this is being approached here is radically different to the observations Adorno
was basing his arguments on (if only in terms of available technology), but the
general shift from music as a specialist item, to be engaged with according to
certain rules and with a certain amount of ceremony, were changing at the
time of his writing, just as they are now. The real difference is that technology
has allowed this phenomenon to accelerate and move far further than Adorno
could have predicted. The environment may well play a large part in the
experience of the listening subject, but this goes beyond the previous
conceptions of such interactions.
There is no real concrete raison d'être to the music engaged with on digital
devices. People will quite happily carry on conversations with their
headphones in and playing music (Bull, 2005). People will leave music playing
whilst engaging with other tasks and will drift in and out of attention, in a
similar fashion to radio listening (Cantril & Allport, 1935). Radio listening as a
post-war conception of media entertainment was designed to be ‘perceived as
background atmosphere, a cosmetic domestic addition to furniture and
wallpaper, for the distracted housewife’ (Boddy, 1995, p.114). Even radio has
now moved in the direction of agency and construction for the individual. On
demand, catch-up, playlists and other services are all available for digital
radio listening, just as with purchased music. The important point is that there
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has been a change in the nature of the experiencing subject towards
integrating music into its routines and behaviours. Music no longer conceived
as an ‘add-on’, instead it is an integrated part of who many people are.
The posthuman subject exists in this state from the beginning; with elements
embraced and discarded without the subject-object relationship ever being
truly concretised.
Once the centrality of anthropos is challenged, a number of boundaries
between ‘Man’ and his others go tumbling down, in a cascade effect
that opens up unexpected perspectives. Thus, if the crisis of
Humanism inaugurates the posthuman by empowering the sexualised
and racialised human ‘others’ to emancipate themselves from the
dialectics of master-slave relations, the crisis of anthropos relinquishes
the demonic forces of the naturalised others. Animals, insects, plants
and the environment - in fact, the planet and the cosmos as a whole are called into play. (Braidotti, 2013b, p.8)
The Posthuman subject understands the world as a situation significantly
more free of impermeable boundaries than humanism (Badmington, 2000;
Nayar, 2014) which directly leads to a co-construction of epistemology and
ontology. Man is no longer considered as master of his domains elements
(including music) but is a posthuman construct or assemblage of its
constituent parts.
This co-construction of subjectivity prevents music from categorisation as
background music or muzak. If the argument were to be made that music is
exclusively a background activity, then so to must all of the other activities
being undertaken by the subject. Since no one single event is able to be
defined as the event then either all events and actions constitute the subject,
or none of them do. Since we have established that the latter is not tenable in
contemporary society, then the former must ring true.
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To return to Davies (2003), all of the traditional musical ontological positions
he discusses are related to positivism. The idea that scientific phenomena are
somehow ‘outside’ the direct experience of the detached observer, who is
able to make impartial and objective observations of them, is one that is has
largely passed from popularity amongst scientists. Two of the key reasons for
this can be considered to be the break-up of the ‘Vienna Circle’, a leading
think tank of positivist philosophers founded by Otto Neurath, Hans Hanh and
Philip Frank, and a widespread acknowledgment of various problems with the
methodological stance (Passmore, 1967; Shanker, 1996). There has been no
such widespread movement in musicology, which is still struggling with
elements of the classical/popular divide discussed previously.
At the foundation of musicology is the assertion that the discipline should:
be understood to stand outside the creative process in order to provide
a clearer perspective upon that process, its end product in the form of a
musical work and, just as significant, the social and cultural contexts
within which the process and product could be situated and interpreted
(Beard & Gloag, 2005, p.x).
Such a position inherently recalls the subject-object binary of humanism, as
well as a highly euro-centric approach, which itself implicitly contains the
androcentrism that figures such as Haraway (1991) and Braidotti (Braidotti,
2006) are attempting to dismantle through posthuman subjectivity. Ironically,
the line of reasoning presented in this thesis can be seen to contain a certain
parallel to the original founding concepts of musicology as developed by
Adler. He argued for a consideration of music history as epochs, periods and
nations (1885). The digital music considered throughout this thesis is situated
within the developed world, and is entirely a product of its historical period.
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However under Adler there was also the development of more formal analysis
of the musical work itself. The harmonic devices, melodic phrasing, structural
elements and other technical approaches were separated out from the context
of music in order to develop music analysis. Both approaches were steeped in
the positivist tendencies to search for objective truth and impartiality that
reflected the scientific movement of the time.
Middleton argues strongly for musicology as a discipline which embraces the
‘whole musical field’ (1990, p.7) instead of ignoring popular music by seeking
to ‘exclude such music and ideas from its domain’ (Beard & Gloag, 2005, xi).
The main issue with Middleton’s non-exclusory musicological vision is that his
stated goal is to bring the focus of musicology away from formalism and back
towards the sounds themselves:
here is a suspicion that sometimes insufficient attention has been paid
to the sounds themselves - to the intra-musical structures of what I call
the 'primary' level of signification. Somehow, we need to find ways of
bringing the patterns created in the sounds themselves back into the
foreground, without as a consequence retreating into an inappropriate
formalism. And if we can do this, we may well find that we are
contributing to an advance in general musical analysis. (Middleton,
1993, p.177)
Middleton’s arguments in favour of a focus on the sounds themselves, and the
concepts of gesture are, without concretizing a move away from the subjectobject thinking of previous musicology, not particularly helpful. Despite the
much-needed push away from formalism and strong positivism, modern
musicology is still littered with subject-object based analysis. Authors are still
trying to uncover the ontology of certain popular musical genres (Kania, 2005,
2006; Stansbie, 2010) or arguing about the effects of mechanical music whilst
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the posthuman subject is shopping, or driving, or sitting in a pub (S. C. Jones
& Schumacher, 1992; Radano, 1989). Minsky argues that:
music theory has gotten stuck by trying too long to find universals. Of
course, we would like to study Mozart's music the way scientists
analyse the spectrum of a distant star. Indeed, we find some almost
universal practices in every musical era. But we must view these with
suspicion, for they might show no more than what composers then felt
should be universal. If so, the search for truth in art becomes a travesty
in which each era's practice only parodies its predecessor's prejudice.
(Imagine formulating "laws" for television screenplays, taking them for
natural phenomenon uninfluenced by custom or constraint of
commerce.) (Minsky, 1981, p.28)
However even the more reflexive approach advocated by Minsky (1981) still
tends to treat music as something ‘other’. Standing back to conduct their
analysis and treating music as an object of study, separate from the human
subject experiencing it, many music scholars miss the larger picture. There
can be little admittance of positivism, or the more traditional types of
musicology for the posthuman subject experiencing music in the digital age.
The subject-object paradigm does not map well, if at all, onto the behaviours,
evidence, or reports of and from the modern subject.
By understanding the current state of play in a.i. development and how the
posthuman subject regularly interacts with such systems, we can build further
evidence of the move away from Cartesian subjectivity. As hierarchical
models are challenged, a theoretical bridging will become apparent between
the fluidity and culturally contingent makeup of the posthuman subject, and
the cultural ontology of music proposed earlier.
As we have seen in Haraway, this posthuman subject is not a traditional
Cartesian one. It is unconnected to origin stories and unbound from traditional
gender or race roles, whilst being closely tied into technology and
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technological developments. The crucial difference between Haraway’s
cyborg and a posthuman subject is more a matter of perspective than fact.
There are those in society who do not own televisions or computers, refuse to
engage with mobile phones and generally make every realistic effort to remain
‘unplugged’. For these subjects the term posthuman is not inapplicable. It
implies an altered existence based on the entirety of the society in which the
subject lives, as opposed to the personal technology that the subject owns or
engages with. Even a person who is relatively ‘unplugged’ will be subject to
advanced technology on a daily basis; from medicines to traffic lights, there
are many systems in modern society which are both digital in nature,
conception or execution, and which people interact with, with virtually no
consideration. Although the cyborg as proposed by Haraway does indeed
cover these issues, the common conception of such a being is technological,
and so must to a certain degree evolve.
With the model of a central consciousness dethroned, it becomes increasingly
easy to understand the posthuman subject as an amalgamation or a sort of
mosaic that privileges the bodily experience of ‘reality’. There have been
several breakthrough developments in the study of artificial intelligence (a.i.)
in recent years that have come about through directly embracing the core
posthuman subjectivity being proposed here.
Rodney Brookes made significant headway in his a.i. research through a
small change in his reasoning towards a well-defined problem in robotics. A.I.
researchers were constantly seeking ever increasing processing power for
their creations, so that the world could be processed accurately and the
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sense-think-act paradigm crucial to development of intelligent machines could
function correctly. Brooks approached the problem from a posthuman
perspective, as opposed to the more traditional model generally adopted
within such research. He removed the concept of a central intelligence sitting
atop a consciousness hierarchy interpreting reality and issuing orders to the
body. Instead Brooks developed a system of semi-autonomous levels of
control (1999) which were only vaguely interactive, and which had no central
processing core to report to or take orders from. Brooks sums up this central
concept as:
Complex (and useful) behavior need not necessarily be a product of an
extremely complex control system. Rather, complex behavior may
simply be a reflection of a complex environment . . . It may be an
observer who ascribes complexity to an organism – not necessarily its
designer. (Brooks, 1999, p.7)

Brooks developed a six legged insect style robot named Genghis, and
subsequently Toto, a more advanced robot, and eventually Cog, a fully ‘head
and torso’ humanoid robot. His concept allowed quite complex behaviours
(navigating environments, ‘finding’ humans, and interacting with stimuli) to
develop without the highly problematic and resource intensive paradigms of
previous researchers. Brooks frequently argues that insects evolved
significantly before humans, and that it is entirely plausible that consciousness
evolved atop certain semi-autonomous and mostly quite simple systems.
Examples of such systems may be locomotion, visual tracking and
coordination (Brooks, 1999). He also claims that much of what appears to be
emergent behaviour in robots can be understood as attribution of
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consciousness on the part of the observer. Human understanding and
responses overlaid on top of the behaviour modelled from these semiautonomous simple systems, appears to indicate a central understanding
consciousness, which is not in fact there.
Examining the way information is processed and delivered to the brain further
weakens the concept of a central controlling intelligence. Receiving only prefiltered information limits the ability of such an intelligent centre to process,
interpret and develop action from information received. The best decisions
and courses of action based on previous experience, understanding of
context and historical imperative would seem unlikely to emerge from
incomplete data sets or information which has already had key elements
processed. By examining the work of Maturana and Lettvin, we shall see that
this is exactly the situation in which the brain finds itself.
Through studying the workings of the frog’s eye, Maturana was able to
develop the idea that the bodily organs involved in the acquisition and
processing of environmental information, perform complex interpretative
processes independent of the brain. The eye filters information based on
distance, perspective, colour, placement in the foreground/background and so
on, all before such information reaches the imagined central processing part
of the brain (Lettvin et al., 1959).
Maturana also discovered that such pre-processing of information was highly
species specific. Developed through evolutionary methods to ensure the most
adaptable and survivable examples of frogs mated, the frogs’ eye is best
suited to spotting small objects moving quickly with largely erratic motion. The
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eye does not present ‘reality as it is’ to the frogs’ brain to make sense of,
instead ‘the eye speaks to the brain in a language already highly organized
and interpreted, instead of transmitting some more or less accurate copy
of the distribution of light onto the receptors.’ (Lettvin et al., 1959, p.1950).
This work continued into the realm of colour and the nervous system, where
Maturana concluded that it is fundamentally misleading to speak of an
objectively existing world that pre-exists its construction by an observer (H
Maturana, Uribe, & Frenk, 1968). It was this break that allowed Maturana and
his research partners to realise that they were to some extent trapped within
positivism as research methodology, and to begin trying to develop new, and
eventually posthuman, epistemological positions.
Hayles reinforces the view of the body proposed here, insisting that:
The body cannot be left behind, that the specificities of embodiment
matter, that mind and body are finally the “unity” that Maturana insisted
on rather than two separate entities. Increasingly the question is not
whether we will become posthuman, for posthumanity is already here.
Rather the question is, what kind of posthumans we will be. The
narratives of artificial life reveal that if we acknowledge that the
observer must be part of the picture, bodies can never be made of
information alone, no matter which side of the computer screen they
are on. (Hayles, 1999a, p. 246)
The posthuman thinkers of the end of the 20th and early 21st centuries
repeatedly returned to the work of Maturana and Varela to develop their own
moves, particularly with regard subjectivity (see Badmington, 2000, 2003;
Haraway, 2008; Hayles, 1999a; Wolfe, 2012). The part played by the body
and its organs in the process of understanding and reacting to ‘reality’ was
dramatically increased as a result of Maturana’s work. Since Maturana,
posthuman thinkers have been strongly in favour of re-embodiment as a part
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of the way forward when trying to understand the posthuman subject and
experience.
Examining rhythm perception leads us into a discussion of how the ideas
presented above relates to music processing and understanding. Cross
(2003) notes the phenomenon of culturally conditioned perception of rhythm in
culturally unfamiliar music. He notes that most western listeners are able to
comprehend a tactus within an example piece of music from Northern Potosi
in Bolivia. Upon listening to the musical movement, listeners are generally
able to tap their foot along with their perception of where the tactus falls,
which is the ‘regularly spaced longer and louder notes’ (Cross, 2003, p.45).
The indigenous people of Bolivia do not follow a similar pattern of perception.
They naturally find the tactus to be located with the ‘short, sometimes
inaudible notes that alternate with the long notes’ (ibid). Cross uses this as
evidence of a lack of universal understanding of rhythm in music. He claims
that rhythms employed in the Bolivian musical example are very close in
structure to the rhythms employed in local everyday language. Westerners
are generally unused to these rhythms, and have little correct idea of how to
properly interpret them, instead finding recourse in more familiar musical and
rhythmic patterns. This kind of culturally conditioned perception of music
moves us even further away from the concept of a central controlling
processor inside the brain and therefore a liberal-humanist subject.
We can see further evidence of musical elements being tied to language and
social conditioning in the work of Patel, who demonstrates how melodic
understanding can be linked to patterns of speech. In discussing the large

65

number of processes that melodic interpretation induces in the brain Patel
concludes:
One way to appreciate this relational richness is to compare musical
melody to speech intonation. Linguists and phoneticians often refer to
speech intonation as ‘speech melody’. This is reasonable because
voice pitch in speech is used in an orderly fashion to convey a variety
of information, including semantic focus, pragmatic category (e.g.
marking statements vs. questions), emotional valence, and even lexical
identity (in tone languages). Thus melody is not unique to music.
(Patel, 2003, p.332)
By linking the elements of complex contours or structural patterns of many
melodies, similarities between music and speech can be seen to develop.
Speech and linguistic contexts can be understood as cultural in their
construction and development. By linking the elements of speech to melody,
so too does an understanding of melody begin to be recognised as cultural in
origin. This establishes the idea that two of the main elements of music,
rhythm and melody, are culturally dependant for their interpretation.
The areas of the brain that activate when listening to music are many and
varied, with current understanding having moved beyond the left-right
hemisphere split which used to hold sway in academic thought (Peretz &
Zatorre, 2003). Music is further tied to the posthuman subject through the new
multi-modular and nodal crossover views of neuroscience. The posthuman
subject, as we have seen, is in the process of becoming, is in a state of flux
and exists as a moving and changing entity without clearly definable and
stable points of reference (Cecchetto, 2013; Haraway, 1991, 2008; Hayles,
1999a; Mansfield, 2000; Wolfe, 2012). The modern understanding of how the
brain processes music bears much more in common with the distributed and
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fluctuating theories of Haraway (1991), Hayles (1999a) and Braidotti (2013b)
than with a stable and easily traceable humanist model of subjectivity.
In describing what can be seen from the broader meaning of music
experience Altenmuller places it exactly within the realm of the posthuman
subject:
To our understanding, music is not a mere acoustic structure in time, or
a stimulus created in a laboratory to fit a well-controlled experimental
design, but a phenomenon of subjective human experience. Such an
experience is not based on a uniform mental capacity but on a complex
set of perceptive and cognitive operations represented in the central
nervous system. These operations act interdependently in some parts,
independently in others. They are integrated in time and linked to
previous experiences with the aid of memory systems, thus enabling us
to perceive, or better, to ‘feel’ a sort of meaning while listening.
(Altenmuller, 2003, p.347).
So music becomes culturally and historically conditioned and dependent upon
embodiment of the subject. Music is something that is deeply ingrained within
the constituent parts of the subjective entity even before the influence of
technology is taken into account. Not only does Altenmuller show that the
brain conducts several levels of processing that occur at different speeds and
based on different criteria, but more importantly that ‘The actual network
engaged in a defined processing task is not fixed, but is subject to short- and
long-term plastic changes’ (2003, p.351), just as the posthuman subject is
never a fixed entity. The ability of the brain to re-task how it processes music
based on behaviours and needs would begin to explain how the processing of
music is co-constructed within the subject. As we saw earlier it is impossible
to relegate certain tasks to the subjective background, or define them as nonconstituent. As behavioural patterns change on a day-to-day basis so does
the subject and its understanding and engagement of music.
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To sum up the position of a posthuman subjectivity, it is one not tied to liberalhumanism, or to the Cartesian concepts of the subject and understanding
consciousness. The posthuman subject is one that is made up of the
previously binary oppositions applied arbitrarily to the category of ‘other’. This
dissolution of categorical differentiation, us-them, human-other, naturalartificial, is not just an embracing of non-human species and the general
environment of which the subject is a part. It is also a move away from the
more politicised realms of gender, colonialism, androcentrism and technophobia.
Subjectivity is equated with consciousness, universal rationality, and
self- regulating ethical behaviour, whereas Otherness is defined as its
negative and specular counterpart. In so far as difference spells
inferiority, it acquires both essentialist and lethal connotations for
people who get branded as ‘others’. These are the sexualized,
racialized, and naturalized others, who are reduced to the less than
human status of disposable bodies. (Braidotti, 2013a, p.15)
The Posthuman subject constructs itself in a symbiotic or autopoietic manner
with the world in which it exists. It does not exist separately in a subject-object
relationship, but rather as an influencing and influenced part of a greater
whole. It fits exactly with the constructionist position argued fro throughout this
thesis, and finds an equal partner in the new music ontology of popular music.
This partner is also constructed and re-constructed on a session-by-session
basic. No longer is the idea of a universal and eternal ‘work’ used as the root
of a musical ontology; just as no fixed and eternal unchanging subject is given
credence in posthuman subjectivity. Music is instead a socially understood,
engaged and therefore constructed entity.
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Linked together these two concepts, the posthuman subject and the new
ontology of popular music, allow further moves to be made in understanding
the original thought experiment of this thesis. We now have a solid conception
of the posthuman subjects on the train, and an understanding of the way they
view music as an ontological proposition. This allows development of the
environment within which both the experiencing subject and music exist. To
this end we will now move towards a consideration of technological integration
as the dominant modality of contemporary life, with the idea that to
understand the subject as an isolated concept is not enough. Without a
thorough understanding of the world that the subject is in a relationship with,
we risk building castles in the air with no solid foundation.
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TECHNOLOGICAL INTEGRATION

'Technology is a word that describes something that doesn't work yet'
(Adams, 2015)

Introduction
So much of modern society relies on technology of one form or another to
function that finding music has become highly technologized should not be a
surprise. However academic literature in this area is surprisingly sparse, and
frequently tends to stay within accepted trajectories of one sort or another. By
generating understanding of current relationships between humanity and
technology, this section will update and reconsider the status of music and
technology as it applies to engagement with music. By adopting this
approach, a much more complex relationship between the posthuman
subject, music and technology begins to emerge.
The aim of this section is to present existing theories of technology in a new
light, based on the understanding of subjectivity and ontology developed
previously. This it does not mean a radical challenging of all accepted
academic theory, or a railing against tradition. What will be investigated is that
the ways technology is seen to interact with human beings within society will
be viewed from a slightly altered angle from that which is normally pursued
(see Bull 2007, DeNora 2000).

Integration
Although this concept will be problematized as the section develops, it is as a
kind of extensive force that technology must be viewed in contemporary
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society. Not the physical or power based extensions of Kapp (Mitcham, 1994)
or Bergson (Pearson & Mullarkey, 2002), nor the virtual reality based
extensions of Hansen (2006) or Boellstorff’s second life explorations (2008),
or even the machine aesthetic examined by Ballard (2014), but rather an
extension of the subjective daily experiential power of the individual. More
access, more choice, more speed, more information than ever before is
available through digital technological devices, and this has had an impact on
how music and technology interact with the individual.
The current digital age has become a place where social interaction is a
prominent and widely adopted form of online socialisation (Lee, 2013; Turkle,
1995, 2011). The technology to enable such behaviour has developed over
the course of the 20th century to become a near seamless part of daily life
(Bull, 2000, 2007; Bull & Black, 2003; DeNora, 2000). Although the argument
can be made strongly that these digital devices are extensions of the power of
the species (Pearson & Mullarkey, 2002), to do so is somewhat reductionist.
Certainly it is the case that the power to make financial transactions on the
other side of the planet is the same as extending the physical presence and
therefore power of the trader. Similarly the ability to access library information
from a truly vast number of sources, or to listen to the latest music by an artist
from a totally different part of the world, the minute it is commercially released,
can be argued as extensive. However the real extension in these cases is one
of the subjective self.
The results of such extension are clearly visible (the stock traded, the book
read, the music engaged with, the friend contacted) but the physical aspect of
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such relationships is not present. Without the body, nothing could be initiated,
and nothing could be done. The body still provides the site of understanding,
even if its methods of gaining the information with which to generate
understanding have significantly shifted. In other words the affective aspects
of the posthuman subject and its bodily relationship have not changed.
Despite

the

most

radical

posthuman

visions

of

ephemerality

or

disembodiment (Moravec, 1988, 1998) the body is, as predicted (Hayles,
1999a) unable to be dismissed.
Technology nestles inside daily routines in a myriad of ways, some subtle and
some not so subtle. At the same time the subjective self is distributed
between vast and powerful global networks of communication and interaction,
whilst still being confined within the body. In this way we can speak fully of
technological integration. The subject moves outward whilst also standing still
and at the same time as technology is facilitating this outwards movement it is
also moving inwards into the body.
Technology has become an interface for two-way flows with the posthuman
subject and the world in which it exists. To experience modern cultural trends
fully it becomes necessary to work through this interface without dwelling on
it. The technology of facilitation must be engaged smoothly whilst at the same
time being indispensable to the process of subjective engagement. Similar to
McLuhan's ‘fish experiencing water’ analogy (1995) modern culture swims in
a sea of mediated environments, many of which are specifically designed to
be less than overt in the overall process. For music engagement it is the
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combination of technological integration and process that forms very deep
connections.
The experience of music has traditionally been one of subject-object. The
experiencing subject engages the external affective object of music for a
limited duration. The experience is temporal and requires, at least
traditionally, physical involvement on the part of the subject. Going to a
dancehall, participating in a religious celebration, even going to the pub to
watch a band on a Saturday night all require no technological engagement.
However music existing within these spaces is being engaged technologically,
as are many of the social activities mentioned. People still go to the pub to
watch bands, and still go to religious celebrations where they participate in
musical activities, but in such interactions the subject-object relationship is
more blurred than was previously the case. This is not to say that such blurred
engagement was exclusive. The activities mentioned above all engage a large
amount of integrative technological behaviour. The difference here is that the
digital technological means of engagement under discussion move the music
event beyond the subject-object relationship and into line with the ontology of
popular music developed previously
Music is integrated into digital devices from the very beginning of the subject's
relationship with them. Even if a person never listens to a note of music on
their smart phone, the device still contains both actual music, if only in the
form of ‘ringtones’, and the potential for music, in its preinstalled apps
(including games). The device is then used for social interaction, stock
trading, diary planning, video conferencing and other activities. All of which
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bring the device within the subjective and physical space of the user. At the
same time the subjective self is distributed globally over vast networks of
communication and power. For those who choose to listen to and engage with
music through their devices, this effect is far more pronounced.
The device is an enabler, a system, and most importantly, part of a process of
daily life. The music experienced through it is often in addition to something
else, and is increasingly free at the point of consumption. The physical actions
used to communicate with a loved one over great distances are identical to
the physical actions used to start the flow of music, be it streaming music from
a service such as Spotify; downloaded and stored music purchased from
online retailers; or music which came ‘free’ with the device the concept is the
same. The technology is an integrated part of the process of daily life and is
rarely considered as a thing in and of itself. Instead it is looked through, with
the mechanisms carefully hidden and only the results in focus.
Posthuman subjectivity places great importance on the idea of process
(Badmington, 2000, 2003, 2004; Haraway, 1991, 2008; Hayles, 1999a, 2013;
Rutsky, 1999). At the same time the affective importance of the body and its
place within this construction and synthesis of technology and subjectivity is
also well represented (Clough & Halley, 2007; Gregg & Seigworth, 2010;
Hamdan, 2011; Mansfield, 2000; Massumi, 2002; N. Thrift, 2004; Tsutomu,
2009). Bringing these two elements together allow the pathway of
technological integration to assume its proper import for the progression of
this argument. A recap of the bricoleur will now lead the way into adding more
depth to the above discussions.
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The concept of the ‘bricoleur’, Levi-Strauss (1966), involves viewing objects
from fresh perspectives, and not accepting standard readings. The bricoleur
uses the tools to hand, in this case existing technological theoretical writing,
and employs them from different perspectives to those previously used. By
doing so different conclusions can be played out, just as using a hammer as a
door wedge gives a different result to using the same tool to hammer nails
into wood. The bricoleur is an accepted term within constructionism (see
Crotty, 1998) and also has links to anthropology, which in turn has recently
begun to circle back to the digital humanities and posthumanism (see
Whitehead & Wesch, 2012). The concept of the bricoleur will now be used to
examine the established relationships between subject, music and technology
in a different way, that of music engagement.
Another methodological tool to be employed here is that of amalgamating
both technological posthumanist thinkers such as Hayles (1999a, 2005, 2013)
or Hansen (2004) with more political posthumanists such as Haraway (2004,
2006, 2008) or Castells (2000a, 2000b, 2009, 2010a, 2010b). Although, given
the nature of this chapter, the obvious route would be to focus on the
technological theorists, it is ultimately the more political and subjectivity
focused posthumanists who will most facilitate the arguments being made.
For example, without the opening of subjective spaces that Haraway (2006)
argued for, or the understanding of global technological linking and citizenship
developed by Castells (2000b, 2009) it would be significantly more difficult to
make the necessary move towards technological integration. These
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approaches are related but different, as will be illustrated. Haraway for
example argues:
The cyborg is resolutely committed to partiality, irony, intimacy, and
perversity. It is oppositional, utopian, and completely without
innocence. No longer structured by the polarity of public and private,
the cyborg defines a technological polis based partly on a revolution of
social relations in the oikos, the household. Nature and culture are
reworked; the one can no longer be the resource for appropriation or
incorporation by the other. The relationships for forming wholes from
parts, including those of polarity and hierarchical domination, are at
issue in the cyborg world. Unlike the hopes of Frankenstein's monster,
the cyborg does not expect its father to save it through a restoration of
the garden; that is, through the fabrication of a heterosexual mate,
through its completion in a finished whole, a city and cosmos.
(Haraway, 1991, p.151)
Here the cyborg is considered not in its dominant role as a technological
construction, but as a political emancipator. Haraway uses the figure to
challenge several deeply rooted political concepts without recourse to purely
technological methods. Hayles, who is a technological theorist, places similar
arguments in a much more technological manner when discussing the
implications of the Turing test:
What the Turing test "proves" is that the overlay between the enacted
and the represented bodies is no longer a natural inevitability but a
contingent production, mediated by a technology that has become so
entwined with the production of identity that it can no longer
meaningfully be separated from the human subject. (Hayles, 1999a,
p.Xiii)
Hayles is treading the same philosophical ground as Haraway but chooses to
focus more on the meeting of the body and technology, than the political
divisions favoured by Haraway.
To provide an overview of how this section will develop, firstly we must
establish why understanding technological and social interactions and
interweaving is necessary for a theory of music engagement. The highly
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technologized state of contemporary western society will be examined from
various angles. Evidence for a technological understanding of social events
will be developed both for its own sake and for the impact it has on other
disciplines. In addition, more grounded statistics and ethnographically based
studies will be employed to the same ends. The nature of these sources will
help keep the discussion from becoming too theoretical and dislocated.
The second part of this section will draw upon statistics specifically from the
world of music. These will show how substantial the link between music and
digital technology has become. The popularity of certain types of digital media
as well as associated activities will illustrate the relationships that exist
between modern society, music and technology.
The argument will be framed within the areas of technology and society,
technology and the body, music and society and music and technology. Each
strand will build on the previous one to develop a robust and detailed
framework within which the central arguments in favour of integration can sit.
However the distinction between these sections will not be quite as arbitrary
as implied here. As this is a complex matrix with overlapping ideas and
concepts certain strands of argument will necessarily point to expanded detail
in other sections of this thesis.
The argument here will draw on social theorists such as Weber, Attali and
Mowitt in an effort to demonstrate the linking of not just technology, but music
technology and societal change. The political eras concept employed by Attali
as evidence of such change (2009) will be brought into the discussion, as will
the technologies of music discussed by Weber (Runciman, 1978). This will
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focus technological theory down to the individual body. Affective theory will be
introduced to support the concept of technology as a creative part of the
modern posthuman subject. Massumi (2002), Stone (2000), Haraway (2008),
Castells (2000b), Mansfield (2000) and Bell (2007) will be addressed in order
not only to advance this argument, but also to restate posthumanism as one
of the central themes of this thesis. This is not to imply an intervention in the
perception of the posthuman, but rather to re-illustrate the importance of the
posthuman as a figure and as a concept for this work.
In music and society the technological emphasis maintained so far will be
replaced in favour of constructing societal change and behaviour patterns
through the lens of music. In line with Attali (2009) and Mowitt (2012) to a
certain extent, this section will use music to understand what society is doing
and pose several questions as to why it is being done. The primary point of
departure from both Attali and Mowitt will be the shift away from political
considerations and power dynamics, towards an investigation focused on
music engagement. The previous three elements of the argument will all
coalesce into the fourth and final strand of this section, music and technology.
Here the tautological entanglement between various technologies, the subject
and music will be clearly articulated.
Also within this chapter technological determinism will be discussed. The
various types of determinism, from hard to soft, will be explored in greater
depth, and the position of this thesis, soft determinist, will be clarified. Despite
including several theorists who are associated with determinism, including
McLuhan and Ellul, the argument will be made for subtly different re-readings
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of certain oft (mis) quoted textual passages. This will all be done in the mode
of the bricoleur. For example the hard determinist stance often perceived in
the writing of Ellul, will be made useful by generating an understanding of his
term technique.
One of the most difficult moves to be made here is the move away from
technological extension and toward technological integration. To explain the
place of technological extension as a concept, a brief chronology of
technological thinking will be outlined. When the extension aspect of this
strand of thinking is replaced with integration, it will at first be restricted to a
technologically biased argument. Music and subjectivity will subsequently be
introduced into the argument.

Techno-culture
The current state of society's engagement with technology, particularly but not
exclusively within posthumanism is frequently divided into utopian and
dystopian views. What is rarely argued is that contemporary society is not
entrenched in a technological model of daily existence. For example in a
dystopian mode we find Heidegger and Fukuyama making similar claims:
The threat to man does not come the first instance from the potentially
lethal machines and apparatus of technology. The actual threat has
always afflicted man in his essence. The rule of enframing (Gestell)
threatens man with the possibility that it could be denied to him to enter
into a more original revealing and hence to experience the call of a
more primal truth. (Heidegger, 1957, p.308)

the most significant threat posed by contemporary biotechnology is the
possibility that it will alter human nature and thereby move us into a
"posthuman" stage of history. This is important, I will argue, because
human nature exists, is a meaningful concept, and has provided a
stable continuity to our experience as a species. It is, conjointly with
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religion, what defines our most basic values. Human nature shapes
and constrains the possible kinds of political regimes, so a technology
powerful enough to reshape what we are will have possibly malign
consequences for liberal democracy and the nature of politics itself.
(Fukuyama, 2003, p.7)
They are both concerned about the negative affect of developing technology.
They both perceive technological society as an inevitably dystopian place
where the essence of what makes human beings ultimately human is eroded
and subverted. Fukuyama’s use of posthuman uses the ‘post’ element as a
negative designation for ‘after’ humanity has been lost, and should not be
confused with the posthuman as a figure being used throughout this thesis.
Both however, recognize the amount of technology present within society.
More positively Hansen (2004) uses new media art as a way of developing
theoretical links between embodiment, technology and artistic expression:
by placing the embodied viewer-participant into a circuit with
information, the installations and environments they create function as
laboratories for the conversion of information into corporeally
apprehensible images. Indeed, the bodily dimension of contemporary
artistic practice helps explain the continued relevance of the image
following its dissolution as a technically stable frame: it is in the form of
the image—the visual image above all, but also the auditory image and
the tactile image—that digital information is rendered apprehensible.
Accordingly, the reinvestment of the image as a contingent configuration of information itself holds the key to the continued
relevance—and indeed, to the indispensability—of the human in the
era of digital convergence. As the process that yields the image—that
transforms formless information into an apprehensible form—framing is
crucial to all contemporary new media art practices. (Hansen, 2006,
p.10)

Sometimes, over the course of their careers, as arguments develop and shift,
academics change their overall positioning. Turkle for example, changes from
a curious and largely positive attitude towards the interactions of society and
technology (1995, 2005), towards a more disillusioned reading of the same
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phenomena (2011). For example in her 1984 work The Second Self:
Computers and the Human Spirit Turkle’s writing has a celebratory feel,
where technology is helping the development of a more reflective subjectivity.
Ours has been called a culture of narcissism. The label is apt but can
be misleading. It reads colloquially as selfishness and self-absorption.
But these images do not capture the anxiety behind our search for
mirrors. We are insecure in our understanding of ourselves, and this
insecurity breeds a new preoccupation with the question of who we
are. We search for ways to see ourselves. The computer is a new
mirror, the first psychological machine. Beyond its nature as an
analytical engine lies its second nature as an evocative object. (Turkle,
2005, p.279)
Computers and technology in general are viewed as things that can aid the
development of the human subject. However in her more recent work Turkle
has become alarmed at the direction that human interaction and co-existence
with technology has taken.
These days, insecure in our relationships and anxious about intimacy,
we look to technology for ways to be in relationships and protect
ourselves from them at the same time. This can happen when one is
finding one’s way through a blizzard of text messages; it can happen
when interacting with a robot. I feel witness for a third time to a turning
point in our expectations of technology and ourselves. We bend to the
inanimate with new solicitude. We fear the risks and disappointments
of relationships with our fellow humans. We expect more from
technology and less from each other. (Turkle, 2011, p.15)

Although not a radical rethinking in her base positions, that humantechnological relationship case affective change, the shift is still significant to
the focus and tone of her academic work. For the argument being put forward
the key point is that whether positively or negatively perceived, the
relationship humans have with technology, and the depth and pervasiveness
of that relationship is never questioned.
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It seems reasonably obvious to state that many people use technological
devices and methods to enable their daily routines and activities. However it
can be easy to lose sight of exactly how far the technological dependence of
society has progressed, and how far reaching the consequences of this
development can be.
I entered “Marconi Station, Wellfleet, Massachusetts” into my
automobile navigation system. GPS satellites located me, software
computed the quickest route, and synthetic voice commands
conducted me to a sandy cliff on the shores of Cape Cod.
The motorists whizzing past on Route 6, listening to their radios and
casually chatting on their cellphones, didn’t give it a thought, but it was
on this windy site (most of which has now fallen into the ocean) that the
wireless world began. Here, Guglielmo Marconi built four 210-foot
towers, spun a spiderweb of wires in the sky, cranked up a kerosene
engine to drive a 20,000-volt power supply, and ran a sparkgap rotor
that could be heard for miles. On 18 January 1903 (the year in which
the Wright brothers were to introduce the world to powered flight), he
transmitted a wireless telegraph message across the Atlantic.
Suddenly the continents were connected in a new way.
A century later, global wireless systems brought me to the spot and
kept me effortlessly in touch as I stood there. In my hand I held an
inexpensive transmitter and receiver that was immeasurably more
sophisticated than Marconi’s immense construction, and could instantly
connect me to any one of hundreds of millions of similar devices
scattered around the world. Furthermore, it could link me to the
countless servers of the Internet and the Web. I pulled off the cover (no
doubt voiding the warranty) to reveal a palm-sized, precisely made
architectural model; the powerhouse had shrunk to a matchbook
scaled battery, the transmission house now resided on a chip, and the
antenna tower was just a couple of inches long. It seemed that
Brobdingnag had been rebooted as Lilliput—producing a dramatic
inversion. Where Marconi’s human operators had been appendages to
a motionless machine, the device that I now grasped was a liberating
extension of my mobile body. (Mitchell, 2003, p.1)
Mitchell describes in brief the significance and scope of advancements that
have led from Marconi’s original experiment, through to the routine
employment of satellites, digital networks, wireless communication, enormous
computer processing speed and transportation. In the year of the first
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transmission (1903) these things would have seemed fantastical to all but the
most radical of futurists. The society in which we live is so for advanced,
technologically, when compared to that of Marconi, that deciding how to trace
a route of these progressions is problematic. The main issue is the need to
split investigations into several strands: Military, Computing, Mathematics,
Experiential, and Cultural. All have an important role to play, and each could
be the subject of an entire PhD thesis on its own. This section will engage
several current theories of technological society to develop a picture of both
how immersed in technology society is, and how disparate the theories
presented can appear to be.
Bell has written extensively about our technological society from the position
of cybercultures, cyberspace, cyber-identity, and cybercultural theorists (2002,
2004, 2007; 2000). He breaks his investigation into three categories: material
stories, symbolic stories and experiential stories. Each investigates an aspect
of technology and society. Material stories are literally socio-historic readings
of the hardware and software that make cyberspace possible:
These political-economic versions of our material story all work to
remind us of the realities of cyberspace, then – of the work of
cyberspace, the dromoeconomics that work through cyberspace, the
ways in which information is both the product of labour and made over
as a commodity. These are, I think, among the most important stories
to tell about cyberspace, since they demand that we track our own
relationship to global processes that have immense material impacts.
The dream of uploaded consciousness has to be tempered by
reminders of those for whom cyberspace isn’t a consensual
hallucination, but a source of minimal wages or crippling injuries.

Symbolic stories are the representations of technology within popular culture.
These are the writings of cyberpunk authors such as William Gibson or Bruce
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Sterling as well as the popular cultural references to cyberpunk mythos
through film and music. Similar emphasis on popular as well as cyberpunk
authors can be seen in the work of Badmington (2000), Hayles (1999a), Bull
(2005) and Rutsky (1999). Using works of fiction to make sense of
technology, subjectivity and society is quite a common trope within both
posthumanism and cultural technology studies. Finally, experiential stories are
how and where technology is instigated in day to day living; text messages,
emails, mobile phones, computer games, and so on. These stories ‘work to
produce a complex narrative of experiences of cyberspace, but one that
simultaneously stresses the mundanity of many of these experiences’ (David
Bell, 2002, p.63).
These three categories allow Bell to initially separate modern technological
society, or as he terms it ‘cyberculture’, before unifying and cross-populating
these streams into a whole picture. This turns out to be a somewhat ordinary
one. It is the society we live in every day, not some fantastical world, but the
same world in which we sit in traffic jams, accessing technology that would
have made our ancestors dizzy.
Jenkins (2006) also adopts a multi-strand approach to arguments about
technological cultural developments, convergence culture in his work. He
discusses the history of media devices, political developments, and military
changes. These lead him to the conclusion that media convergence does not
take place within or because of one specific device, or even one type of
device. Convergence takes place in the minds of consumers of media (ibid).
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For example, in the case of an American high-school students who used
Photoshop to create a collage picture of Osama Bin Laden and Burt from the
television show Sesame Street; convergence resulted in national news
coverage, anti-American protests and complaints from the parent company of
Sesame Street (Jenkins, 2006). In analysing the path that this process took,
from Sesame Street to Photoshop, then the World Wide Web, then print
works in Bangladesh, then images from CNN news to the living rooms and
minds of viewers around the world, Jenkins argues:
This circulation of media content - across different media systems,
competing media economies, and national borders - depended heavily
on consumer’s active participation. I will argue here against the idea
that convergence should be understood primarily as a technological
process bringing together multiple media functions within the same
devices. Instead convergence represents a cultural shift as consumers
are encouraged to seek out new information and make connections
among dispersed media content. (Jenkins, 2006, p.3)
There are several other perspectives surrounding convergence devices that
are also valid to these discussions. Gustafsson & Schwarz (2013) argue for a
consideration of convergence over several levels, from convergence products
which operate two or more digital platform technologies, to content
convergence, where several related opportunities are provided based around
an initial activity. Dwyer (2010) follows a similar line of social and device
incorporation as Jenkins, but makes more allowance for technological
determinism as a factor in the development of societal and technological
change.
Convergence is never just a technological process but is implicated in,
and expressed as, profound and ongoing social, cultural and economic
change. That said, the pervasive pleasures of new media devices, and
their popularity within everyday popular cultures, tend to self-evidently
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promote technological determinism as a potent way of explaining their
role in society (Dwyer, 2010, p.8)
For a third example of the multiple-strand approach we can turn to Hayles
who divides the discussions of embodiment, technology, subjectivity and
politics into three distinct categories: ‘Globalization, Performativity and Virtual
Embodiment’ (2004, p.311). Again, these multiple strands are used creatively
to support her theoretical positioning, which is emphasized in the closing
paragraph of her introduction:
Perhaps the only clear conclusions are that the future of humans will
increasingly be entangled with intelligent machines, and that
embodiments will still matter in some sense, however virtual or
cyborgian they become. The posthuman, these essays suggest, cannot
and will not mean only one thing. Posthumans are likely to be as
complex and diverse, as historically and culturally specific as humans
have been. Whatever the future, we can be sure that it will not be
simple. (Hayles, 2004, p.316)
Both the scope of technological influence within the techno-culture, and the
pace of its development and penetration are illustrated by Hayles. Similarly
Kurzweil gives the following example:
Consider Gary Kasparov, who scorned the pathetic state of computer
chess in 1992. Yet the relentless doubling of computer power every
year enabled a computer to defeat him only five years later. The list of
ways computers can now exceed human capabilities is rapidly growing.
Moreover, the once narrow applications of computer intelligence are
gradually broadening in one type of activity after another. For example,
computers are diagnosing electrocardiograms and medical images,
flying and landing airplanes, controlling the tactical decisions of
automated weapons, making credit and financial decisions, and being
given responsibility for many other tasks that used to require human
intelligence. The performance of these systems is increasingly based
on integrating multiple types of artificial intelligence (AI). (Kurzweil,
2006, p.25)
Although this thesis does not necessarily place as much importance on the
ever increasing processing power of such developments as does Kurzweil,
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the point is well made. Rodney Brooks takes up the challenge of illustrating
the sheer amount of technology present in daily life:
There's this stupid myth out there that A.I. has failed, but A.I. is
everywhere around you every second of the day. People just don't
notice it. You've got A.I. systems in cars, tuning the parameters of the
fuel injection systems. When you land in an airplane, your gate gets
chosen by an A.I. scheduling system. Every time you use a piece of
Microsoft software, you've got an A.I. system trying to figure out what
you're doing, like writing a letter, and it does a pretty damned good job.
Every time you see a movie with computer-generated characters,
they're all little A.I. characters behaving as a group. Every time you
play a video game, you're playing against an A.I. system. (Brooks
quoted in Kurzweil, 2006, p.179).

The reason for adopting the term techno-culture as opposed to any of the
terminology used in the above examples is to avoid downplaying the cultural
influence within the technology-culture matrix. Music, and therefore musical
works

are,

‘humanly

created

and

their

existence

and

propagation

presupposes a great deal by way of cultural stage setting. They are socially
constructed’ (Davies, 2003, p.30). Our ontology of music has been developed
around the idea of music as a culturally created and experienced
phenomenon. To understate or underestimate the similar role of culture with
regard technology would be a mistake. Since the main body of the argument
in this thesis is centred on understanding music through digital technology, it
could not be otherwise. This is the reason for techno-culture as a terminology.
Without reverting to technological determinism, it is reasonable to emphasize
the role of technology in the posthuman.
To move in this direction it is not only necessary to grasp the amount of
technological penetration within society, but to apprehend the change that has
taken place in the essence of technology. Rutsky argues that
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Whatever changes or mutations have occurred in contemporary
cultures - whether one calls these cultures post-modern or not - seem
to be based less on changes in technology per se than in the very
conception of technology, of what technology is. (1999, p.1).
Heidegger also argues in favour of reconsidering the essence of technology.
the essence of technology is by no means anything technological. Thus
we shall never experience our relationship to the essence of
technology so long as we merely represent and pursue the
technological, put up with it, or evade it. Everywhere we remain unfree
and chained to technology, whether we passionately affirm or deny it.
But we are delivered over to it in the worst possible way when we
regard it as something neutral; for this conception of it, to which today
we particularly like to pay homage, makes us utterly blind to the
essence of technology.
According to ancient doctrine, the essence of a thing is considered to
be what the thing is. We ask the question concerning technology when
we ask what it is. Everyone knows the two statements that answer our
question. One says: Technology is a means to an end. The other says:
Technology is a human activity. The two definitions of technology
belong together. For to posit ends and procure and utilize the means to
them is a human activity. The manufacture and utilization of equipment,
tools, and machines, the manufactured and used things themselves,
and the needs and ends that they serve, all belong to what technology
is. The whole complex of these contrivances is technology. Technology
itself is a contrivance—in Latin, an instrumentum. (Heidegger, 1977,
p.3)

To consider technology within society as more than an artefact and as more
than a tool for the extension of human power, is to consider the role
technology plays in the formation of the subject. As we have been so far
concerned with the relationship between music, culture and the subject,
including technology as an affective instrument completes the circle.
Technology must be considered as a representational tool; one which
considers representation and cultural stage setting as its main aim and not as
a by-product of its technological function.
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For example the design and functionality of the smartphone are two very
different but related areas. Functionality is an effort of advanced technological
progress, with processing power, screen resolution, networking potential and
other technical factors at the forefront of the designers’ minds. These factors
exist in a reflexive loop with cultural demands from society, but are chiefly
technological. The design however is motivated by aesthetic principles, not
simply in a reductionist sense of how appealing the item is perceived to be,
but also in term of its integration into the daily routines of the end user. The
device is supposed to seamlessly disappear into the flow of the posthuman
subject and become an indispensible part of a subjective formation (David
Beer, 2008; David Beer & Gane, 2008; Bull, 2007). The essence of
technology has been altered, from mainly functional to affective, judged on its
subjective potential. It is in this mode that our discussion of technology will
come to fruition for music and the posthuman subject. To this end we will now
move the focus of this section towards trends in the consumption of music
and how they are influenced by technology.

Digital Music
The consumption of music in the 21st century is shifting toward digital as a
preferred format. Although in 2015/16 there has been a trend toward
increasing profits from the sale of vinyl, this is because, firstly the cost of vinyl
is significantly higher than digital as a format, so increasing sales figures will
generate disproportionately higher income streams. Secondly, there has been
no significant decline in the upward slanting sales figures of digital music;
indicating that vinyl is a format purchased in addition to digital, and not
necessarily as a substitute. We could add a third strand to this argument and
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consider that cultural and fashion trends are always a part of new/old
technology sales figures, and that perhaps the current spike in vinyl sales is
more of a retro-style cultural movement than a serious shift away from digital.
This is not to imply that there are not audiophiles who listen to vinyl because
of the superior sound quality, just that they are not the mainstream of paying
listeners (Rovito, 2016).
The 2012 revenue from digital music sales was estimated at $5.6 billion,
around 34% of total industry sales, an increase of 9% on 2011 figures (IFPI,
2013). This growth has slowed somewhat in 2014, with only 4.3% growth
reported, including subscription services, which accounts for 39% of global
digital music revenue (IFPI, 2014). The British Recorded Music Industry 2013
report on digital music consumption placed the number of digital songs sold in
the UK up to December 2012 at 938 million with digital album sales for the
same period at 114 million (2013).
Patterns within the model of global digital music consumption are constantly
changing, and can often result in misleading headlines, such as ‘Digital music
sales slow for first time in 2013’ (Christman, 2014). However such reports
take no account of the increase in subscription based services. The music
subscription market (Spotify, Rhapsody, and others) accounts for 27% of
digital revenues, and has around 28 million paying subscribers, an increase of
51.3% over the previous period (IFPI, 2014). The BPI estimates the value of
streaming services to the U.K record industry as around £49 million (BPI,
2013).
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When combined with statistics for sales of portable convergence devices such
as the Apple iPhone or Samsung Galaxy (see Jenkins, 2004; Jenkins, 2006),
the proliferation of technologies that facilitate digital music engagement
become as clear as the volume of digital music sales. Gartner reported global
smartphone sales of 968 million in 2013, up 42.3% from 2012 (Rivera & van
der Meulen, 2014a). Similarly, tablet device sales showed growth of 68% year
on year for 2012-13, delivering sales figures of 195.4 million globally (Rivera &
van der Meulen, 2014b). Tablets comprised 90% of ‘ultramobile’ device sales,
which when expanded to include similar devices (clamshell phones and
hybrids) generated 216 million unit sales in 2013 (ibid).
The exact date of the smartphone phenomenon is open to debate (See
Sagar, 2012) however the most well known and successful for a long time has
been the Apple iPhone which was launched at the Macworld annual event in
2007 (Warman, 2009). This type of device, with its convergent properties and
"near invisible interface" (David Beer & Gane, 2008, p.60) has encouraged
the development of music listening in a far wider ranging set of environments
than previously imagined by record companies or listeners. Carrying a device
for one reason, as a phone, but having the potential for playing music, as well
as all of the other functionality, is the central issue here. Crucially, it has
changed the nature of the perspective and consideration listeners implicitly
carry into their relationship with technology and music.
The above statistics are enough to demonstrate that far from a theoretical
discussion about niche activities or potential technological developments, the
technological understanding of music is very much here and now. The sheer
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volume and scope of consumer adoption of digital technology is
unquestionable. The results of such a dramatic uptake will be developed
throughout the rest of this thesis. Firstly by introducing the feedback loop
within which we find technology and society.

Technology and Society
To examine the links between technology and human beings at the level of
the individual necessarily begins with larger conceptions of society. If general
social trends can be understood to represent certain ideas, and more so if
these concepts can be linked to technological means then the process can
begin to gain traction. Of course the reverse is also true; society is as much
an influencing factor as it is influenced (see Music on the Screen below for a
deeper discussion) and this aspect of the relationship will not be ignored here.
Examining wider trends will reveal how relationships that in times past would
have seemed practically impossible are now accepted as the norm.
To begin to unpick this complex web to reach an understanding of the nature
of music and technology inevitably begins with a re-statement of our
constructionist positioning: society develops out of the human mind. The deep
nature of the interactions between technology and human beings (and in
certain instances animals) can very easily veer into a mode where technology
is active and the role of the human is merely as inventor or facilitator.
Technology gains too much agency and therefore power and the
constructionist element is weakened unintentionally. Castells delivers as
sound a statement about the nature of these matters as anyone:
We construct reality as a reaction to actual events, internal or external,
but our brain does not merely reflect these events. Instead, it
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processes them according to its own patterns. Most of the processing
is unconscious. (2009, p.139).
Taking the process Castells is describing and applying it to sociological
research plays straight into the constructionist method. As Berger &
Luckmann put it: ‘Society does indeed possess objective facticity. And society
is indeed built up by activity that expresses subjective meaning.’ (1991, p.30).
This duality develops into what sociologists describe as being their primary
focus of study. ‘The central question for sociological theory can then be put as
follows: How is it possible that subjective meanings become objective
facticities?’ (ibid).
The train journey that began this entire argument is a good illustration of this.
The group engaged with music on their headphones whilst holding a
conversation

are

subjectively

creating

objective

reality.

Their

conceptualisation of technology is a social one, where music can be engaged
in conjunction with many other social tasks (Twitter, Facebook, Snapchat and
others). Their conversation is clearly social, obeying certain cultural rules,
perhaps internal to this group, but their technology is a physical fact. It is a
part of the process that has been influenced by these cultural rules, has
responded through developments, and is now an enabler of those rules, as
well as potentially aiding in the development of new social practices. Through
this loop of development and implementation the technology is further
integrated into the subjective existence of the group members. This not only
illustrates the feedback-loop in action, it also shows how the more ephemeral
and concrete aspects of technology and society co-exist, as well as point the
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argument in the direction of extension vs. integration as conceptions of
technology.

Technology and the Body: Extension
The way technology is conceptualised in conjunction with the body is often in
terms of extension (H Bergson, 1983; Lister & Dovey, 2009; Mitcham, 1994).
For example the spade or bow are technological extensions of the power
already possessed by the human hand or arm. There are, of course,
contrasting views, for example that technology should be considered as an
element in the process of man's interpreting of the world around him (see
Mumford, 1934). This latter school of thought tends to be less widely
accepted, with many discussions of technology ignoring the subjective aspect
of its deployment. Mumford (2014), for example is forced to undertake a
defence of why it is a mistake to privilege the view of man as a tool-using
creature before he can even begin the central argument in one of his articles.
Lister and Dovey (2009) trace an historical timeline of what is termed the
‘extension thesis’ of technology, which proves useful in outlining the main
thinkers of this type. A similar method is adopted in Mitcham’s seminal
‘Thinking Through Technology’ (1994). It should not be inferred that the
academics mentioned in this timeline belonged to a certain school, or are
even particularly identified with any of the others they may have been aware
of. However similarities in general perception can be noted. This timeline
flows from Aristotle, to Marx, to Kapp, to Bergson, and by delving into it a little
we can develop some ideas about the view of technology as an extension of
man, before moving onto ideas surrounding integration.
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Aristotle makes a distinction between natural objects and artificial objects. He
describes some objects as natural or living, and some as artificial or lifeless
(Berseth, 2000). ‘In the rudder, the pilot of the ship has a lifeless instrument,
in the look-out man a living instrument, for in the arts a servant is a kind of
instrument’ (Berseth, 2000, p.7). The category of nature or natural for Aristotle
meant:
broadly the coming-to-be or essence (Wessen) of all things which are,
which as such bear within themselves the source of motion – whereas
the processes of coming-to-be and production in technique do not
proceed by their own agency, but are initiated at some point by man.
(Schadewaldt, 2014, p.26)
This kind of distinction will become critical when introducing the ideas of more
subjectivity-based technological theorists. For with this categorical limiting of
what is natural and what is not, it becomes plain that technology has been
assigned to the role of a tool or inanimate slave. For Aristotle the body and its
created or engineered tools were not completely separable, one was an
extension of the other,
since the relations of soul and body, craftsman and tool, and master
and slave are similar, between the two terms of each of these pairs
there is no partnership; for they are not two, but the former is one and
the latter a part of that one, not one itself nor is the good divisible
between them, but that of both belongs to the one for whose sake they
exist. For the body is the soul's tool born with it, a slave is as it were a
member or tool of his master, a tool is a sort of inanimate slave. (Page,
Capps, & Rouse, 1952, p.413)
To argue, as is being done here, for a concept of music and technology as
social forces, moves beyond the more binary side of Aristotle’s position, and
whilst not introducing a direct challenge, does introduce new elements that
reconfigure the whole. Again the image of the bricoleur comes to mind;
viewing existing parts in slightly different ways and making something new
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from the analysis. Instead of resisting the Aristotelian idea of tools as a sort of
extension of man, we should understand technology as an augmentation or
slight reviewing of this thinking. As we shall see viewing technology and music
as intertwined elements is an inescapable conclusion. However, firstly more
attention must be paid to the timeline of extensionism. For Lister and Dovey
(2009), the next link in the chain is to moves us to Marx.
Marx argued for both an understanding of machines as extensions of the
organs of man, and vice versa. He claimed that all machines were the
‘products of human industry; natural materials transformed into organs of the
human will over nature’ (Nicolaus, 1993, p.706). Machines represented the
human mind made physical. ‘They are organs of the human brain, created by
the human hand; the power of knowledge, objectified’ (ibid). He also claimed
that in certain circumstances, such as a factory setting, it was possible for
man to become an extension of his machine master. Marx did this by arguing
that labour had ceased to be a process of production ‘in the sense of a
process dominated by labour as its governing unity.’ (Nicolaus, 1993, p.693).
This resulted in ‘The transformation of the means of labour into machinery,
and of living labour into a mere living accessory of this machinery’ (ibid). So
following on from the theories of Aristotle, Marx takes the idea of technology
as an extension of human power and applies it to the more subjective aspects
of such a relationship.
Although not included in the Lister & Dovey (2009) timeline, Karl Jaspers
followed similar trajectories of thought to Marx with regard man becoming the
extensions of machines. However he went a step further by claiming that by
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the 20th Century machines had moved beyond mere extensions of man, and
had in fact become a threat to the human condition (Jaspers, 2010). Men
working in factories engaged in the mass production of identical items that did
not generate attachment or engagement were representative of a society
lacking authentic experience. Jaspers argued that:
The machine made products vanish from sight as soon as made and
consumed, all that remains in view being the machinery by which new
commodities are being made. The worker at the machine concentrating
on immediate aims, has no time or inclination left for the contemplation
of life as a whole. (Jaspers, 2010, p.52)
By introducing more subjective elements into an extension theory of
technological power, Marx allows us to move closer to a subjective
interpretation of the role of technology, and therefore a deeper analysis of the
current techno-culture. Despite the current focus on theories of extension, we
are moving toward a theory of technological integration. This will rely heavily
upon more subjective readings of technology and society, and although Marx
is situated within the school that views technology as an extension of power,
he also argues for the cultural impacts of technology. In discussing the place
of technology within the cycle of production and consumption, Marx claims: "If
it is clear that production offers consumption its external object, it is therefore
equally clear that consumption ideally posits the object of production as an
internal image, as a need, as a drive and as a purpose" (Nicolaus, 1993,
pg.91-92 Italics in Original). Here Marx posits an incorporation of extension
and integration that in turn leads us to the technological arguments made by
Kapp.
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Kapp is often described as the only major non-twentieth century philosopher
of technology (Ferre, 1995; Idhe, 1991; Meijers, 2009) as well as being
credited as the first to coin the phrase ‘Philosophie Der Technik’ or
‘Philosophy of Technology’ (Mitcham, 1994, p.20). Like Marx, he linked
technology to organs of the body and extension of the bodily power of man.
Kapp believed that the method of paralleling technology and the body's
organs was not always a conscious one:
the intrinsic relation that arises between tools and organs, and one that
is to be revealed and emphasized – although it is more one of
unconscious discovery than of conscious invention – is that in the tool
the human continually produces itself. (Mitcham, 1994, pg.23-24)
If this idea of the human producing itself through its tools, or technology, is
applied into a cultural context, we end up with a theory of the integration of
technology, subjectivity and music. Before this can occur, there is one more
philosopher who must be included in this argument, Henri Bergson.
Bergson speaks about technology as two types of instrument, one
constructed

instinctively

and

one

constructed

intelligently.

Instinctive

instruments are natural evolutionary adaptations and can only be altered by a
‘modification of the species’ (Henry Bergson, 1922, p.148), whereas intelligent
instruments are those created from ‘unorganised matter’ (ibid) and can
bestow on the living being an unlimited number of powers
Bergson viewed the mechanisation of society, through coal and oil, as
expanding the scope of mankind’s power beyond its original and balanced
state. The ability of technological tools to create other tools causes a failure in
the paradigm of need-tool that Bergson perceived as important to proper
balance. Of this type of technology he wrote:
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For every need that it satisfies, it creates a new need; and so instead of
closing, like instinct, the round of action within which the animal tends
to move automatically, it lays open to activity an unlimited field within
which it is driven further and further. (Henry Bergson, 1922, p.148)
This opening up of various fields through technology has imparted to our
organism an extension so vast, have endowed it with ‘a power so mighty, so
out of proportion with the size and strength of that organism, that surely none
of this was foreseen in the structural plan of our species’ (Bergson quoted in
Lister & Dovey, 2009, p.92). Thus we see Bergson as intensifying and
pushing forward the ideas he inherited from some of the other scholars
previously examined.
Bergson argued not just for the extensive powers of modern technology, but
also for the ways in which that technology changed the purposes and natures
of man. The ability of tools to create other tools impacts ‘not only the
economic and social fabric of the human form of life but also its affective,
artistic, philosophical, and religious horizons’ (Marrati, 2010, p.11). There are
several contemporary academics that have followed this trend of invoking
Bergson’s more subjective concepts for their own ends. Hansen updates them
to facilitate his New Media philosophy (2004), and in doing so moves Bergson
neatly into the realm of the posthumanities.
Hansen examines Bergson’s idea of the affective body as a ‘kind of filter that
selects, from among the universe of images circulating around it and
according to its own embodied capacities, precisely those that are relevant to
it’ (Hansen, 2004, p.2). Although the main focus of Hansen’s work is the
image and its cinematic representations; it is possible to adapt Bergson, as
well as others, to solidify our musical technological theories. Academics such
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as Hansen or Marrati have laid the foundations of how to proceed, albeit in
different arenas. As the next step in this process towards understanding
music and technology, we shall now turn to technological theorists and
philosophers of a different type.

Technology and the Body: Environmental/Humanities
The view of technology as a part of the process of understanding society is
one that will become increasingly important to this thesis. Lister names this
aspect of technological theory as ‘environmental’ (2009, p.92) whereas
Mitcham adopts the category of a ‘Humanities Philosophy of Technology’
(1994, p.39). Both represent the more social and subjective sides of the
technological debate, making choosing one term over the other an
unnecessary step, so long as the key ideas are understood and applied. So
accepted is the previously represented view of man as a tool-using creature
that as previously alluded to Mumford was forced to begin a paper with a
defence:
For more than a Century man has been habitually defined as a toolusing animal. This definition would have seemed strange to Plato, who
attributed man's rise from a primitive state as much to Marsyas and
Orpheus as to Prometheus Hephaestos, the blacksmith-god. Yet the
description of man as essentially a tool-using and tool-making animal
has become so firmly accepted that the mere finding of the fragments
of skulls, in association with roughly shaped pebbles…. is deemed
sufficient to identify the creature as a protohuman, despite marked
anatomical divergences from both earlier apes and men and despite
the more damaging fact that a million years later no notable
improvement in stone chipping had yet been made (Mumford, 2014,
p.382)
Like Mumford in his wider writing, this thesis has no desire to replace the view
of man as a tool-using creature (see Mitcham, 1994), or technology as a form
of extension. The aim instead is to enhance the understanding of technology
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by developing its subjective and social sides. Music and its ontology are
cultural events, and so if viewed in the same light, the technology of mediation
can also be viewed as a part of that subjective cultural event. With the advent
of digital technology the balance of understanding must again be re-evaluated
in order to demonstrate how engagement with music has changed.
Mumford, Ellul, McLuhan and Heidegger all wrote variations on the idea that
technology is an important influence on the society within which it sits. To
move forward effectively we will continue to place this academic thought as a
part of the already established chain that will lead us to the central ideas of
integration.
Jacques Ellul used the term ‘technique’ as the central focus of his
technological arguments:
The term technique, as I use it, does not mean machine, technology, or
this or that procedure for attaining an end. In our technological society,
technique is the totality of methods rationally arrived at and having
absolute efficiency (for a given stage of development) in every field of
human activity (Ellul, 2014, p.205)
By shifting the terminology to technique instead of technology, the aimed to
incorporate previously little considered aspects of technology such as the
subjective, political, material and symbolic. This has resonance with the work
of Bell examined previously, and leads us into similar techno-cultural territory.
Ellul’s expansion of technique to include all endeavours within a technological
society should be viewed as an effort to remove limitations to his thinking.
Ellul argued particularly strongly that technology could be viewed as an
autonomous force capable of exerting a great influence over society. In these
discussions Ellul was not solely concerned with hard technologies (actual
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machines), but also with soft technologies (political or medical institutions for
example). He described a situation where technological developments
influenced further technological developments, which in turn influenced large
sections of society. The circle of influence that Ellul describes as automatism
can be thought of thus:
A surgical operation which was formerly not feasible but can now be
performed is not an object of choice. It simply is. Here we see the
prime aspect of technical automatism. Technique itself, ipso facto and
without indulgence or possible discussion, selects among the means to
be employed. The human being is no longer in any sense the agent of
choice. Let no one say that man is the agent of technical progress
(Ellul, 1964, p.80)
The impact of the ‘operation’ will almost certainly having an effect on the
society surrounding it. Yet according to Ellul society really had little choice in
the matter. The new technique was deemed to be more productive/efficient
than the old one and so it was implemented. He claimed that the concept of
non-implementation would be considered anti-social.
This concept of technique can be seen in the techno-culture through the
arguments surrounding the updating of operating systems for digital devices.
When a manufacturer, such as Apple or Microsoft, develops an update to the
core operating system of one of its devices, this new system is rolled out to
users in a non-discriminatory fashion. Recently users of older devices have
found that the new operating system is seriously impeding the smooth
operation of their technology (Gibbs, 2015). This is exactly the phenomenon
Ellul is discussing in the term technique. A newer operating system becomes
available, and it is simply hailed as a necessity for users, despite the potential
problems they may face due to older technology. It is possible to argue that it
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is users choice to update their technology; a choice Ellul claims technique
does not give. However users have to repeatedly opt out of the new updates.
Their devices will not stop trying to update, and so the system can be viewed
as trying to force the update onto users despite their actual preference.
For music and technology, Ellul points us in the correct direction, but his work
must be understood as a marker only. The idea that technology is ever
advancing and is a strong influence on society can be adopted without
ascribing too much agency to technology. In two ways music and technology
resist this over-determination. Firstly, the music experienced digitally is still
exactly the same music as experienced in analogue format. Certainly
production techniques and compositional models have radically changed as a
result of technological developments. However a particular artist is still that
same artist to listeners, no matter in what format he/she appears. Fans
continue to buy re-mastered or re-released albums and singles as ‘new’ digital
downloads; leading in one case to iTunes 10 billionth download being named
as 1958s ‘Guess Things Happen That Way’ by Johnny Cash (Telegraph,
2010). It is clearly the distinct and contextualized point of origin of these artists
and songs which maintains the appeal to fans.
The second issue is that music consumers/listeners do still have choice in this
area. They are not dominated by, and nor are their tastes prescribed by
technology. As the statistics earlier demonstrated, digital technology is still
only a part of the entire music market. It may be growing quickly towards
being the preferred method of engagement, but there are still those who
prefer to experience music through non-digital formats (see Yochim &
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Biddinger, 2008). So although it can be argued that society is being
extensively influenced by the digital technologies people are employing to
experience music (indeed this thesis is arguing this), the claim must be
tempered. For those engaging music through digital technology the results are
available to see, but we must neither overstate the dominance of this
technology, or the influence it can have on the whole of society, without
allowing a consideration of those who choose other methods of mediation.
McLuhan is another academic who argued in favour of a social understanding
of technology. He believed that media influence is so overwhelming that it is
impossible to observe from a detached standpoint. In a strong critique of
Toynbee, McLuhan argues that:
Arnold Toynbee made one approach to the transforming power of
media in his concept of "etherialization," which he holds to be the
principle of progressive simplification and efficiency in any organization
or technology. Typically, he is ignoring the effect of the challenge of
these forms upon the response of our senses. He imagines that it is the
response of our opinions that is relevant to the effect of media and
technology in society, a "point of view" that is plainly the result of the
typographic spell. For the man in a literate and homogenized society
ceases to be sensitive to the diverse and discontinuous life of forms.
He acquires the illusion of the third dimension and the "private point of
view" as part of his Narcissus fixation, and is quite shut off from Blake's
awareness or that of the Psalmist, that we become what we behold.
(McLuhan, 1995, p.17)
For McLuhan there is no possibility of being outside the media web, and to be
within the media web is to be utterly submerged within it. We must be
cautious of accepting such a deterministic reading of media. As we saw
earlier there is choice with regard the type of technology used to engage with
music, just as there are examples of music that have a tendency to resist
being

changed

by

technology.

The
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usefulness

of

McLuhan

is

in

acknowledging the extensive capabilities of technology, but then applying
them to society in general. A section of his thought in this area is the idea that
‘with the arrival of electric technology, man extended, or set outside himself, a
live model of the central nervous system itself’ (McLuhan, 1995, p.44). This
extension of man's innermost processes into technologically diverse global
systems is something that can be seen through the phenomena of portable
information communication technologies or convergence devices. The main
difference with these devices is that instead of extending outwards the
physical requirements or organs of the body, they extend the subject out into
the world.
The world as experienced by the organs of the body must then be interpreted
and understood by the consciousness. Instead of extending the physical
senses out into the world, in the form of the wheel, to continue McLuhan’s
analogy, digital convergence devices extend the understanding subject itself.
In Romantic ideology, artistic endeavour has long been regarded as
representative of more than the physical experiences of the artist. Be they
musician, painter, poet, writer or sculptor, the artist is representing their
innermost secret being through their art form. Convergence devices have
everyday people expressing their creative choices, opinions, mental states,
hopes, dreams, desires and disappointments, across huge global networks in
a variety of art forms. A blog may contain far more intimate outpourings than a
person's friends are ever told face to face. Photographs are made available,
as are musical choices. Live concert recording not only mediates the event
through the screen, as is the dominant epistemology of the digital age, but
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also expresses to the world the tastes and preferences of the individual in a
far more honest fashion than a list or profile is likely to give.
The irony is that this kind of extension of consciousness is only possible
because digital devices, which enable such behaviour, have moved beyond
extension and approach a form of integration, a state of near invisibility where,
to return to McLuhan, the user is barely conscious of the medium at all. The
principal difference is that the device is no longer considered as a separate
‘thing’. Convergence devices are no longer artefacts with which the user
engages, they are a part of physical and subjective existence. To be
separated from ones device is considered a traumatic event, akin to
temporarily losing a faculty or a limb.
Along a more alarmist path Mumford identifies a long historical trend which
has moved society in this direction. He gives various examples of the
mechanisation of society; a process he then claims laid the ‘soil’ in which
reliance of mechanised technology was able to grow. The slaves of ancient
Egypt, forced to move huge amounts of stone by pulling and lifting in rhythm,
are cited as examples of man regimented into the human equivalent of
machines (Mumford, 1934). Similarly the slaves indentured onto Roman
galleys are viewed as a part of a machine and not individual autonomous
elements. These events, and others set the groundwork for society at large to
accept mechanisation as a way of getting things done.
As each stage of development superseded the previous one, society moved
towards dependence on mechanical devices, initially for practical necessities,
such as farming, but eventually for social and recreational wants, such as
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cinema or digital music players. Society accepted digital music players with
open arms, and almost no notice was taken when music players became a
part of convergence devices such as the iPad, just as Ellul claimed happened
with new techniques and technology (Ellul, 1964). Convenience and efficiency
are served well by these devices and their popularity is not in question.
However the way they integrate into both the body and the subjective
consciousness of users is an issue worth unpicking, and one that not only
alters the perspective individuals bring to music, but to digital technology as
well.

Aesthetics/Technics
Unlike technological determinism, certain strands of machine aesthetics are
beginning to attribute machines with independent decision and creative
capacities. Initially such arguments can seem persuasive, with detailed
technical information and complex strands of argument presented. However
certain of these types of argument can develop along different lines to the
more restrained trajectories of Hayles (1999a) or Wolfe (2012). To understand
the difference between the more realistic strands of intelligent machine
arguments and those with less realism, a small diversion in order to
investigate one such paper would be of benefit.
Building on the work of scholars such as Hayles (Hayles, 1999b, 2005) and
Brooks (Brooks, 2003), Ballard (2014) attempts to imbue machines with
aesthetic sensibilities by examining the work of digital artist Douglas Bagnall.
This line of reasoning is significantly different from discussions of the
aesthetic values of certain types of technological artefact such as the iPod
(David Beer, 2008) or the desktop computer (David Bell, 2002). When Jenkins
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discusses the aesthetic implications of new media convergence (2004) he is
not imbuing machines with agency or intelligence. The significance of the
arguments being made by Ballard (2014) is that language is used cleverly to
do just that. Seemingly innocuous phrases such as ‘taught’ or ‘learned’ are
included in theoretically and technically rich prose in an attempt to
anthropomorphise machines and thus subtly imbue them with a degree of
agency.
Aesthetics, in a reductionist sense, can be said to have evolved from the 18th
Century development of taste, as applied to artworks (Shelly, 2013). Concepts
of Beauty, Truth, the Sublime, and other such highly subjective and
interpretative concerns are the focus of aesthetic theory, which in turn is
frequently applied to the study of music (Bowie, 2007; Davies, 2003; Huron,
2006; Minsky, 1981). The issue with Ballard’s attempt to develop a certain
type of machine aesthetic is the inferred attribution of various human
characteristics to machines engaged in so called aesthetic activities. Despite
clearly stating that the machines she is examining do not ‘demonstrate
artificial intelligence or machine learning’ she then goes on to use terms such
as ‘training’ and ‘think’ (Ballard, 2014, p.356) which are highly charged and
specifically leading phrases.
Ballard examines the cameras mounted to public transport systems, sending
information wirelessly to a central processing hub, which then creates films
from the received footage. Whilst this is certainly interesting as a project, the
machine in question does not have any kind of aesthetic judgement at all. It is
responding to pre-programmed code, which it is quite incapable of deviating
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from or changing. Ballard is unfortunately quick to attach missing meaning to
the actions of this programme. Phrases such as ‘the compositional forms or
works from’ or ‘the network was encouraged to start fresh each day and
improve on past experience’ (Ballard, 2014, p.356) divert the reader's
attention from the fact that the network or machine cannot accomplish
anything outside of the limits of its operational parameters.
It could certainly be argued that human understanding and therefore
appreciation of aesthetics is also a ‘programmed’ and rehearsed set of
parameters. However humans are not only capable of spontaneous and
uncontrolled change, but they also determine the origin of the parameters
within which they work. Knowledge is an amalgamation and coalition of
collected information. Even if an individual has degree level training in art
appreciation (as the author does) it is extremely unlikely that when
understanding artworks aesthetically such training will be applied in an
undifferentiated and undiluted fashion. The machine will be accurate and
faithful to its programming every time, (barring hardware or software failures),
whereas the human will constantly add to and reset notions of the aesthetic.
Indeed the human is utterly unable to do anything else. To be in the world is
to be of the world, wrapped up in it, submerged in it and hopelessly polluted
by it (Dreyfus & Wrathhall, 2005; Heidegger, 1962; Tsutomu, 2009). The
machine has no such influences, and in many ways, as an observer is able to
reach the rarefied air of the objective to which positivism has so long
struggled.
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Ballard’s (2014) arguments could be said to fall into the realm of Technics, as
pursued vigorously by Stiegler (1998). Stiegler argued that the technical
object should no longer be considered in the same way as traditional western
philosophy would have it, as a contrivance of the human hand and mind (ibid).
Instead such objects should be considered as a part of process. Technics
argues that one should be ‘doing technology as one does sociology or
psychology’ (Stiegler, 1998, p.67). He further claimed that
There is in technical objects a dynamic that stems neither from the soul
nor from human societies, but that, like these, plays a determinant role
in the movement of human becoming and must be studied for its own
sake. (Stiegler, 1998, p.67)
Rutsky uses Stiegler’s arguments to claim that investigations of the kind being
undertaken here, involve ‘not only a shift in the conception of technology, and
of the aesthetic, but also a shift in the very definition of humanity’ (1999,
p.103).
It is this kind of ‘shift in the very definition of….’ (ibid) that is the principle
concern of this thesis, however simply replacing the term ‘humanity’ from
Rutsky’s statement, with the term ‘music’, will not do. In a similar interpretation
to Ballard, and some extent McLuhan, Rutsky’s employment of Technics is
one worth considering but not following slavishly. The machine Ballard is
discussing can be equated to digital music engagement, as something easy to
misinterpret

and

misrepresent.

Machines,

whether

being

discussed

aesthetically or not, will remain grounded within a social constructionist
epistemology of society.
This section should not be read as an attack on Ballard, although to be sure
this thesis places itself in strong opposition to this kind of thinking and
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academic work, but as a more general statement of position. When moving on
to discuss the more integrated and subjective elements of technological
theory there will be the temptation to over-imbue technology with agency. Just
as technological determinism is a poor move if over stated, so is the same
true with aesthetics and technics. The mechanical and digital advances to be
discussed have made pure artefact status and the primacy of the physical
easier to question, but at no point should it be understood that the human is
not at the centre of the constructionist approach. Of course the human here is
a posthuman subject, with all of the alterations and reconsiderations that were
explored previously. The cultural aspects of technology and society will now
be engaged in an attempt to begin coalescing the separate strands of
argument so far presented, into a unified whole.

Music and Society
For as long as there have been musical instruments music has existed
alongside technology. The stretching of skin over wooden frames, the crafting
of pitched percussive drums and so forth, are all examples of music coexisting with technology. Of course, the body itself should not be discounted
as a technology of production, but for this discussion it makes sense to focus
on the more external means of production and reproduction. Frequently these
technological forms of music have encouraged changes in societal behaviours
and understandings.
For example the West-African Sudanic method of communicating from village
to village using pitched drums, allowed the transmission of important
information far further than any vocalist could ever project, and far faster than
a person could run with the same information. These developments were
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successful in societies which included ‘tonal-language’ as the main basis of
aural communication, such as African tribal societies (see Clayton, 2007) Of
course other animals have employed means of communication that could be
considered musical for a very long time (see Slater, 2000) but they do not
generally use technological means to do so, instead relying on natural
physiological methods.
The society within which music and technology exists also plays a key role in
the development of both. Attali (2009) for example argues that changes in
social attitudes and knowledge, can be and frequently are, associated with
developments in music:
Mozart and Bach reflect the bourgeoisie's dream of harmony better
than and prior to the whole of nineteenth-century political theory. There
is in the operas of Cherubini a revolutionary zeal rarely attained in
political debate. Janis Joplin, Bob Dylan, and Jimi Hendrix say more
about the liberatory dream of the 1960s than any theory of crisis.
(Attali, 2009, p.4)
Quoting Weber, Attali demonstrates how the development and popularity of
the piano was in part linked to the indoor culture of Northern European
civilization. In a similar, but more historically specific move Attali claims that:
in Europe, during three different periods with three different styles (the
liturgical music of the tenth century, the polyphonic music of the
sixteenth century, and the harmony of the eighteenth and twentieth
centuries), music found expression within a single, stable code and had
stable modes of economic organization; correlatively, these societies
were very clearly dominated by a single ideology (Attali, 2009, p.10)

The key for Attali is to link the complexities of social and political development
to music. In the context of the 21st century we find society fragmenting the
subjective experience through wireless globally communicative media
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systems. Facebook, Twitter, Myspace, Bebo, Habbo, Tumblr and other
programmes form vastly popular modes of social interaction. The numbers
behind these platforms are both global and very large. Facebook reports 829
million active daily users, and 1.07 billion active monthly users for their
particular site, 81.7% of which are located outside the United States and
Canada (2014). Even allowing for a certain amount of exaggeration, these are
still very large numbers, and are only representative of one specific platform.
Another type of social activity proving popular in the 21st century is the
interactive, avatar based system. Typified by World of Warcraft (WoW), the
online subscription based gaming experience has proved both popular and
durable. At its peak in 2010 WoW had around 12 million subscribers (Lee,
2013) each controlling an avatar:
whose personality, natural gifts, and acquired skills are under continual
development as it takes on a trade, explores the landscape, fights
monsters, and goes on quests. In some games, you can play alone in
which case you mostly have artificial intelligences for company, “bots”
that play the role of human characters. Or you can band together with
other players on the network to conquer new worlds. This can be a
highly collaborative endeavor, a social life unto itself: you routinely email, talk to, and message the people you game with. (Turkle, 2011,
p.158)
In a similar vein, Second Life is an avatar-based system, which instead of
‘adventuring’ in the way WoW operates, encourages players to develop more
ordinary and mundane social existences. The company claim more than 1
million monthly users, who have spent a total time in Second Life exceeding
217, 266 years (of Real-Life time) and have engaged in online exclusive
currency transactions totalling $3.2 billion (Labs, 2013). Although not as
spectacular as WoW, Second Life is still extremely well attended by users
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from around the world, and is clear evidence that living a fragmented social
existence through digital convergence devices is still highly popular.
The trend links through Attali, to the understanding of music and specifically
music engagement in the 21st century. Just as Attali claimed that Mozart and
Beethoven were both representative, and causative of their respective political
and social systems, so to can we see reflections of the distributed subjective
experience represented in technological integration. This is also where the
two strands of technological theories, extension and environmental, will begin
to converge. The social ontology of music developed previously meets the
posthuman subject within these technologies. The way these meeting
elements interact and create new formations are based on cultural tropes and
conventions of the time. So as increasing numbers of people are experiencing
their social interactions through online mediation so are they fitting their
conception and engagement of music into similar patterns and modes.
The political system is now largely a global one. Geopolitics is the norm
(Castells, 2010b), as is international travel, international cultural movements,
corporate cooperation and financial transactions. Recent political events such
as the boycotting of Russian trade by the European Union and United States
due to the crisis in Ukraine (Michelson, 2014) show that globalization is an
accepted movement. Similarly the comments made by Eric Lascelles, the
chief economist at RBC Global Asset Management Inc., who argued that
‘falling tax rates, declining unionization and rising globalization all argue for
steady profit margins moving forward’ (Pett, 2014) show that the notion of
globalization is no longer a significantly contested one. However it is important
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to realize that many people still live without the Internet, telecommunications
and digital technological infrastructure in general. Table 1 shows an overview
of global access to the Internet:

Figure 1: World Internet Usage And Population Statistics (Internetworldstats,
2013)
It is apparent from the above figures that there are still large sections of
society not accessing the Internet. Extrapolating this trend outwards to other
digital devices that frequently rely on Internet access for effective usage, it
would

seem

reasonable

to

speculate

for

a

similar

movement

in

availability/uptake.
The way people understand the world directly influences the way they interact
with, and therefore create the social (and to a certain extent physical) world
that they live in. The place of music in this is far beyond the availability of
instantly downloadable content from major corporate service providers. The
vast amount of music literally at the fingertips is almost unimportant when
considered beyond the immediate context many studies of this nature arrive
at. Yes, buying music immediately upon its release in a foreign country and
having it available to listen to within minutes (often seconds) is impressive.
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However what is more impressive is how this changes the surrounding
epistemology.
To theorize through music is one of Attali’s stated aims (2009). Heiddeger
argues the same thing, but for technology. He claims that to fully utilize
technological artefacts one must be able to give themselves over fully to the
activities and contexts within which they are based.
My successful employment of my tooth-brush or my television set
requires that – to some extent or other – I be able to forget about them
and about the “frames” (Ge-Stelle) that make them what they are. My
ability to give myself over fully to the practices within which they
function depends upon my being able to see through my implements,
and therefore finally to see through the practices themselves. The
implements and the practices must be both transparent and fully
permeable (Edwards, 2005, p.460)
The most important thing for Heidegger is to be in our practices, fully engaged
in our activities. This is enabled through technology. The transparency of the
iPod brought to our attention by Beer (2008) is a significant example of
technology attempting to mask this process:
One of the new features of the iPhone is that the user-interface it
employs is near-invisible: the touch screen. This interface is easy to
take for granted because it is physically transparent and creates the
feeling of a near-seamless interplay between the body and the
machine (with the user’s finger sliding across the screen to operate
virtual controls). Such interfaces also tend to conceal the uses of, and
practices associated with, the device itself. For example, interfaces
between the iPod, bodies and other machines underpin the following
practices but are rarely considered in their own right: ripping music
from CDs, buying songs online, file-sharing, the docking of the iPod
with one of the many speaker systems on the market, and the ‘syncing’
of devices through the use of a home computer. These practices are
made possible by a range of technical interfaces that are governed by
protocols … and each raises interesting questions about the meeting
points of, and connections between, information, the body and the
physical environments in which they are situated. (David Beer & Gane,
2008, p.61)
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The intertwining of machine and the social subject (Turkle, 1995, 2011) and
the reorganization of computer game ‘barriers’ into real physical space (K.
Miller, 2009) all point toward this mode of practice through technology that
must be interrogated and perceived properly in order to comprehend the
scope of the practices that they facilitate.
In the digital age the globally distributed subject experiences many of his or
her daily events through networks of systems (such as Facebook). These
networks are delivered through the invisible artefacts with which people
mediate daily life. This mediation is reminiscent of the way McLuhan talks of
experiencing social reality through mediation (1995, 2001) or Ellul warns of
the wider impact of technology (1964), just without the determinism.
In the early 21st Century Attali’s argument still holds true. The main difference
is that instead of Mozart or Beethoven reacting to, or influencing the social
fabric surrounding them, there now exists the situation where music itself,
outside of individual artists is open to reinterpretation. In a move against the
most rudimentary purpose of music, to be listened to, digital technology is at
once providing more availability than ever before, whilst simultaneously
altering how individuals perceive and react to music. This follows the still
emerging process of moving technology beyond extension and towards
integration. Given this, a consideration of the physical body is the next logical
step.

Music and the Body
Disciplines as diverse as sociological biology (Bradshaw & Bekoff, 2001),
cybercultural studies

(H. Kennedy, 2007; Lupton, 2001; Stone, 2000),
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prosthetic extensions (De Preester, 2011), neurophysiology (Damasio, 2000),
robotics (Brooks, 2003; Brooks & Mataric, 1999), anthropology (Tufekci, 2012;
Whitehead & Wesch, 2012) and music (Bull, 2000, 2007) are recognising the
importance of the bodily component in theory. Re-embodiment is now a
widely discussed topic amongst academics of many disciplines. It is this site
of contestation that will develop the direction of this thesis into new territory
and allow a broadening and deepening of the topics being discussed, whilst
also maintaining the grounded nature of this study.
The body, as we have already seen, is the major interpretative site of
technological collision. It is where technology interacts with the intangible
aspects of the subject, and it is where the inward facing influence of outside
events meets the outward facing delivery of interpretation. Technology has
allowed music further into the subjective spaces of the consciousness, and
therefore necessarily the body, than at any previous point in history. Digital
technology has become an invisible gateway to the understanding of the
social world for many, and music exists deep inside it.
The re-embodiment of theory has been enthusiastically explored in recent
years (see Goehr, 2008; Hayles, 1999a; Massumi, 2002) and the practices
that the body has become involved with through digital technology are no less
affective than any previous versions of them would have been. In discussing
the shifts in virtual reality technologies and the body from overly enthusiastic
and unrealistic rhetoric to more measured and factual Hansen (2006) argues:
I wager here that this changed perspective indicates an acceptance of,
or at least a readiness to accept, the inherence of the virtual within
human life as an embodied form of the living. Accordingly, as I seek to
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affirm here, the virtual is by no means limited to contemporary digital
technologies (even if it has a certain elective affinity with the digital),
but rather stretches back to the proto-origin of the human. Once it is
understood in this way, the conjunction of the virtual with the powerful
technologies of the digital computer can then be seen to furnish a rich
source for experimentation with and expansion of the scope of human
embodiment. (Hansen, 2006, p.x)
For a study of an activity that existed long before digital technology, but which
has been influenced by it, driving makes an excellent focus. Thanks to
portable digital devices the increase in concurrent activities that the driver can
now undertake is significant. Holding a phone conversation whilst driving is
not only dangerous in terms of the drain on mental processing power and
attention (Schumacher et al., 2001; Wickens, 2008, 2013) but is affectively
stimulating as well. Receiving news (good or bad) is likely to have
consequences

for

brain

chemistry;

just

as

engaging

with

music

simultaneously with another activity will also influence brain chemistry and
processing. Here driving has become a different proposition as an activity
involving the affective body. Although fundamentally undertaking the same
physical activity (driving the vehicle) the driver is open to a large array of
experiences through digital devices that are capable of causing affective
bodily reactions. These in turn may influence the effective completion of
driving as the primary task. The body and its affective engagements directly
influence the conscious foam on top of the wave.
Music can make the body feel and experience emotions (Bull, 2000, 2007;
Bull & Black, 2003; DeNora, 2000; Hosokawa, 1984) and through chemical
processes the body causes these emotions to be experienced as a part of the
subjective self. The technology that allows this style of subjective experience
is also designed to shroud music in invisibility. Just as the technology is
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designed to be as ordinary and unobtrusive as possible (Hansen, 2006) so
too is the music contained therein designed to be a seamless part of the
whole. All of the major players in the digital distribution of modern music
discussed previously (Spotify, ITunes, Rhapsody, Google, Amazon) have
gone to considerable lengths to make their products fit seamlessly inside
digital convergence devices. ITunes comes preloaded on all new Apple
computers and devices and is marketed as unobtrusive, invisible, and
integrated.

Figure 2: iTunes Website Banner (Apple, 2014)
The iTunes website emphasises how easy to use and unobtrusive the
application is (see Figure 2). Certain phrases are emphasised repeatedly, with
words such as ‘personalize’, ‘quickly’, ‘effortless’, ‘organize’ and so on being
used to construct a certain kind of impression of the app. The site goes on to
list how iTunes can deliver customizable radio listening, ‘handpicked’ movies
and television shows, music, books and other applications. The list ends with
a

description

of

how

iTunes

works

with

iCloud

(Apple’s

wireless

synchronization technology) to allow the end-user effortless access to all of
their content, over multiple devices, from almost anywhere on the planet. It is
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not just Apple with their iTunes app that follow this route. All of the major
companies mentioned follow very similar patterns of marketing and promotion.
The emphasis is clearly on lifestyle development and the place of the
application within it. Combined with the integrated approach to the actual
physical technological side of convergence devices it becomes more and
more apparent why a theory of integration is applicable.

Integration
The integration of technology into the culturally constructed posthuman
subject is now coming into sharp focus. As is the indispensability of this
approach in the generation of a theory of music engagement in the digital age.
Technology nestles inside daily routines in a myriad of ways, some subtle and
some less so. At the same time the subjective self is distributed between vast
and powerful global networks of communication and interaction, whilst still
being confined within the body. This is how we can speak fully of
technological integration. The subject moves outward, whilst also standing
still, and at the same time technology facilitates this outwards movement
whilst moving inwards into the body.
The device is an enabler, a system, and most importantly, part of a process of
daily life. The music experienced through it is often in addition to something
else, and is increasingly free at the point of consumption. The physical actions
used to communicate with a loved one over great distances are identical to
the physical actions used to start the flow of music, be it streaming music from
a service such as Spotify; downloaded and stored music purchased from
online retailers; or music which came ‘free’ with the device the concept is the
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same. The technology is an integrated part of the process of daily life and is
rarely looked at. Instead it is looked through, with the mechanisms carefully
hidden and only the results in focus.
It is at this point, with the theoretical arguments largely in place, that this
thesis will shift its approach to focus on more applied real-world situations.
The following sections will apply this theoretically dense material to
multitasking and engagement with culture through the medium of the screen.
Examining the current multitasking phenomenon will contextualise the
environment within which the posthuman subject meets technology and
music. The effects on cognitive processing and affective response will be
made relevant and when combined with the altered ontology developed
previously will have ramifications for the subject in process. Music on the
screen will take this practical context further by situating music in a visualcentric cultural movement that has implications for the dissemination and
processing of information in the digital age. Both of these more practical and
applied sections will lead to a final section that situates the conclusions of this
thesis within the multi-disciplinary model represented by the posthumanities.
By broadening the posthuman out into its more general posthumanities
umbrella term the arguments made here will be able to situate themselves
within larger bodies of work and suggest trajectories for future development
and application.
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MUSIC AND MULTITASKING
Our smartphones have become Swiss army knife–like appliances that
include a dictionary, calculator, web browser, email, Game Boy,
appointment calendar, voice recorder, guitar tuner, weather forecaster,
GPS, texter, tweeter, Facebook updater, and flashlight. They’re more
powerful and do more things than the most advanced computer at IBM
corporate headquarters 30 years ago. And we use them all the time,
part of a 21st-century mania for cramming everything we do into every
single spare moment of downtime. (Levitin, 2015)

Introduction
In

contemporary

western

society,

and

particularly

in

large

urban

developments, it is extremely difficult to observe the behaviour of individuals
for any length of time without seeing modern technological multitasking in
progress. A person may be observed holding a conversation via an in-ear
speaker whilst also checking their on-screen diary, or playing music whilst
checking and composing emails, or someone driving whilst holding a
conversation and texting at the same time. This section will develop a focus
on how this multitasking affects those engaged with music and their
relationship with music.
With figures of children active online nearing 90% (Rutledge & Lieberman,
2009) and media based multitasking allowing users to fit much more activity
into their available time, multitasking is a serious issue, worth investigating in
all its facets. Multitasking with music is the focus of this chapter, but it must be
developed in conjunction with an ever-deepening understanding of related
multitasking topics, such as work-life balance, leisure activities and
psychological theories of attention. These multitasking activities can be
centred around one device, or they may be distributed over several devices at
123

the same time, but they all point to the current state of engagement in the
techno-culture.
Firstly it is necessary to explore the differences between multitasking with and
without convergence. Several examples and theories will be employed to
illustrate both the main differences and why the distinction is important for
music engagement patterns. This will be followed by an investigation of
individual attentional capacities as well as how these capacities may be
important to consider when engaging with music. The cognitive psychological
concept of threaded cognition (Borst, Taatgen, & van Rijn, 2010; Salvucci &
Taatgen, 2010) will be accepted as currently dominant, but will be critically
interrogated using other popular theories.
Affect will be introduced as a bodily state that is more important for music and
multitasking than its limited definition as an emotional reaction. Before the
chapter develops a more technological investigation of multitasking and
music, affect will be broadened to consider physical states of stress and how
these tie into theories of attention. This trajectory will trace certain
developments in listening technology into the new physical and psychological
spaces that music now occupies. This will allow for the theories of the
posthuman subject to be recalled and used as a contextual framework
through which real-world situations can be interpreted. The ontological status
of music in a multitasking society will be applied in a similar fashion, as will
the challenged subject-object paradigm of music engagement. This will
encourage a tying together of the central strands of the argument thus far.
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Multitasking changes
Multitasking as a concept has been academically explored since the early 20th
century, but it is the high levels of technologically driven multi-modal or multimedia multitasking, which are relatively new phenomena. Cantril and Allport
for example, discuss students listening to music whilst preparing essays, and
housewives listening to the radio whilst engaged in all manner of daily tasks
(1935). Two thirds of their sample reported listening to the radio whilst
engaged in some other activity.
Similarly a study conducted by Sorokin and Berger (cited in McDonald &
Meng, 2009) centred around people's daily use of their time as related to
ordinary tasks. Although multitasking as specific terminology was not used in
the study, they found that this was exactly what many respondents were doing
during their daily routine. Responses included activities such as eating meals
and talking, playing and talking, listening to the radio whilst conducting auto
repair, and reading whilst resting (ibid). Although the study does not describe
complex media based multitasking activities, such as those which will be the
focus of this section, it can be used as evidence (as can Cantril & Allport,
1935) that multitasking of a type occurred early in the 20th century. It is the
nature of multitasking that has changed in the 21st century, and not the fact
that it occurs at all.
Despite the evidence that multitasking was being observed as early as the
1930s, as a term it did not enter into popular usage proper until the late 20th
Century, now in the early 21st Century it is used in many areas, from business
and technology to education. Defining multitasking clearly can be difficult, as
those discussing it have no clearly accepted agreement about boundaries or
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limiters. A good starting point is the distinction between multitasking with
media and media multitasking. The former can be thought of as when people
combine their media use with other tasks, such as watching television and
eating (Jeong & Fishbein, 2007). The studies examining this type of
multitasking generally conclude that performance is negatively impacted
(Adjei, 2013) and that ‘Because of limited capacity in human information
processing the quality of exposure when audiences multitask may be different
from that when they use a single medium’ (Jeong & Fishbein, 2007).
Media multitasking is accepted as the simultaneous use of multiple media at a
single point in time (Foehr, 2006) and includes either the handling of two or
more devices at the same time or the convergence of information into one
device (Penpece & Savas, 2015). Similar negative impacts are generally seen
in both laboratory and real world tests (Anderson, 2001; Foehr, 2006; Rosen,
2008; Tugend, 2008) as those which are seen in multitasking and media
experiments. Penpece and Savas provide the following table to illustrate the
most common combinations of media multitasking that were found in a study
of users habits:

126

International Interdisciplinary Business-Economics Advancement Conference

Table 1: Media Multitasking Combinations in Different Context
Context
Home

Media
Music (computer)
TV series (offline)
Internet browsing (computer)
TV live broadcast
Music (phone)
Commute
Music (portable music player)
Internet browsing (phone)
Newspaper
Games (phone)
Music (car audio)
Phone call
Internet browsing
School
Instant messaging
Music (computer, phone, portable,
music player)
Music
Work
Phone call
Internet browsing (computer)
Phone call
Social
Music (phone)
Music (portable music player)
Internet browsing (phone)
Source: Tokan and Mattila, 2011.

Non-media
Household chores, cooking
Eating (alone/together), communicating
Eating (alone)
Communicating
Commute (active) / Commute (passive)
Commute (passive)

Drive, communicate
School work, lecture
School work on computer
Work tasks, communicating with
colleagues
Shopping
Communicating with friends

With the1:increasing
media consumption
options in the
last few
decades,
there has
been a
Table
Media Multitasking
Combinations
taken
from
(Penpece
& Savas,

rise in media multitasking. The media environment is rapidly becoming more complex.
Along with an increasing diversity in content, various ways have appeared for the audience
2015, p.116)
to acquire the content easily (Collins, 2008). Especially, the variety of digital devices
encouraged media multitasking such as instant messaging while watching television, or
checking emails while downloading a game (Foehr, 2006). Young people have been
The above table illustrates how multitasking is being undertaken within
engaging in media multitasking mostly with computers, cell phones, game stations, and
televisions (Burak, 2012). Research also found out that adults, just like youngsters, spend
different
social
and
locations,
which
adds intomultitasking
our developing
an important
portioncontexts
of their time
allocated
to media
by engaging
(Jeong
and Fishbein, 2007). Srivastava (2010) identified fourteen media combinations that are
understanding
of the
techno-culture
as recorded
a multitasking
one. recorded
In framing
society
used through media
multitasking;
namely,
music/radio,
music/TV,
recorded music/cellphone, recorded music/print, recorded music/internet, TV/radio,
in
this way
it becomesTV/internet,
possible to
build arguments
on aninternet/cellphone,
epistemological
TV/print,
TV/cellphone,
internet/print,
internet/radio,
print/cellphone, radio/cellphone.

level; in large part society behaves in a certain way, which has an influence

In home media practices are by far the most important since they are conducted during the
leisure
time areas.
of mediaThe
consumers.
For example,
an older
still popular
the
on
other
conflation
of tasks
and and
ingestion
of medium,
information
television, is a widespread household item, regardless of income level, ethnic background
etc. (Gutnick the
et al.,techno-culture
2011). As of late,
technologies
havechanges
also vastlyin
throughout
is television-related
a second illustration
of the
progressed. Consumers have started to move from having passive roles in one way
broadcasts to being
part of an
interactive
Thus, has
TV consumers
beganin
perception
and aaction
that
digital media
mediaexperience.
multitasking
undergone
to have more control on the TV content. They experience media multitasking practices as
well, such as browsing
the web
while watching
TV (Fleury et al., 2012). Studies show that
comparison
to traditional
conceptions
of multitasking.
media consumers are more likely to multitask with broadcast, such as television or radio

Lieberman and Rutledge state that multitasking refers to ‘busy executives
ISSN: 2372-5885
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juggling intense travel schedules, packed calendars and heavy workloads, or
to stay-at-home moms juggling kids, laundry and family responsibilities’ (2009,
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p.2). Such activities are conceptually separable and not based around highly
ubiquitous digital devices or modes of access. The busy executive or the stay
at home mum would have no difficulty distinguishing between individual
elements of their multitasking activities. Physical artefacts such as diaries,
schedules, maps, shopping lists and other such items are easy to perceive
separately. It is extremely unlikely that a mother would view interactions with
her children as in any way similar to doing laundry or dishes. Clearly defined
mental and affective categories could be drawn up to keep activities
appropriately compartmentalised. The same can no longer be claimed as true
when considering modern technological multitasking.
In today’s media-rich society, the definition [of multitasking] has
expanded beyond the business world and into the daily fabric of family,
peers, kids, babysitters and anyone else attempting to balance
between people, work, things, health and leisure in a compact time
frame. (Rutledge & Lieberman, 2009, p.2)
As Microsoft executive Ray Ozzie explains:
Over the past few years there's been an increasing blur between the
boundaries of work and home. People used to go to work at a specific
time, come home at a certain time, and have white space in their lives
during commutes or other times. Now you can impose upon yourself a
never-ending flood of information. The question is, how will people
utilize technology to gain control in a way that lets them have a quality
life and be effective at work? (quoted in Rutledge & Lieberman, 2009,
p.3).
This crossover has led certain scholars to label the current multitasking
generation as generation media or 'Generation M’ (Foehr, 2006).
As we saw in the previous section it is convergent technology which has
allowed this change to occur (Dwyer, 2010; Jenkins, 2004, 2006). This type of
technology has permeated every level of social and business life, influencing
daily routines such as shopping as well as highly focussed activities such as
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academic course planning, lesson delivery and marking (Castells, 2000b;
Stone, 2000; Susser, 2002; Turkle, 1999, 2005, 2011). The current crop of
digital devices are the result of over 20 years of increasing convergence
(David Beer & Gane, 2008; Bolter & Grusin, 2000; Creeber & Martin, 2008;
Hayles, 2013; Lister & Dovey, 2009) and are difficult to define in terms of
function. The iPhone for example may well be marketed and purchased
primarily as an aural communication device, but if the majority of its run time
is spent on other activities (internet, radio, dairy, health monitor) its
categorisation as a phone is weakened.
In marketing, the functionality of convergence devices is much discussed, and
frequently described as ever expanding, but narrowing something like the
iPad down to one primary function is almost impossible. These devices exist
in a feedback loop with multitasking lifestyles, where each element, the device
and the user, constantly influence the other. If multitasking capacity with
music is not sufficiently represented within these devices, they can begin to
attract quite serious criticism from large numbers of consumers and
technology commentators (Dilger, 2010; Reed, 2013).
For multitasking with music (from this point, multitasking will refer to digital
convergence multitasking unless otherwise stated) we begin to see increasing
demands being placed on cognitive processing as well as changes in base
models of attention and concentration. Because music is intrinsically bound
together with many of the convergence devices to be the focus of discussion
here, extending the scope multitasking studies devoted to attention and
productivity in order to encompass music engagement is a necessary step. To
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this end specific studies will be used critically to place music and convergence
devices within a framework that allows the causes and impacts of multitasking
on music engagement to be explored.

Attention
Many of the available studies of the effects of multitasking are situated within
the business world. This is quite logical, as the business world is usually the
first to observe changes in the productivity of employees, and must respond
quickly, particularly if said changes are negative. Academic investigations are
useful tools that businesses employ to model, assess and potentially influence
employee behaviour.
There are a wide variety of methodological approaches used when conducting
multitasking studies. These range from indirect forms of data collection, such
as interviews and surveys to direct and indirect observation, diary notes and
more ethnographic methods. In an early study into corporate multitasking
during virtual meetings Wasson (2004) employed an approach based on
traditional anthropological methods. She developed an ‘approach of
observing, videotaping, and interviewing team members as they went about
their regular meeting activities’ (Wasson, 2004, p.48). Wasson justified this by
stating that ‘The strength of an anthropological approach is that it gets at the
"native point of view." the perspectives, priorities, and everyday behaviours of
employees doing their best to carry out their responsibilities.’ (ibid).
Wasson (2004) concluded that multitasking was good for productivity and
efficiency in the workplace provided certain criteria were met. The first
criterion was that employees had to focus on the meeting as a primary site of
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attention. If this was not the case then a drop in efficiency of the individual and
group as a whole was observable. Secondly the attention employees were
diverting to multitasking behaviours had actually to be available for
redistribution. There is only a finite amount of attention that any individual can
effectively distribute between tasks (which varies based on the individual) and
once this limit is reached a breakdown in task-based efficiency will occur
(Salvucci & Taatgen, 2010; Santosus, 2003; Wickens, 2008, 2013).
In order to remain fully effective and ‘on task’ individuals had to avoid
exceeding both their overall maximum levels of available attention, and
placing multiple demands on the brain which would access resources from the
same cortical sections. As we shall see, as well as having limited attentional
resources, the brain is easily overwhelmed when many different tasks seek to
access the same cortical centres.
Other multitasking studies conducted within the workplace have arrived at
similar conclusions. Multitasking is generally not good for specific task
accomplishment, but is not obviously detrimental to the growth of businesses.
In a literature review of similar investigations into multitasking Applebaum et al
concluded that:
While it is undeniable that multi-tasking has a negative impact on
individual performance, it is equally undeniable that organizational
productivity growth has not stopped since the phenomenon first
became common practice. Therefore the question that remains is: To
what extent productivity growth would be even greater in the absence
of multi-tasking. (2008, p.1323).
Education is another area that has attracted the attention of multitasking
investigations. Many studies of attainment, particularly among college
students in America, have concluded that multitasking is an undesirable
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practice. Foehr (2006) provides some reasonably high statistics for the
amount of multitasking that occurs during academic activities, such as
studying, whilst other academics express concern over a loss of traditional
academic skills due to multitasking culture (Levine, Waite, & Bowman, 2007).
Burak (2012) investigated the amount of multitasking students were engaged
with during traditional classroom based college lectures. Out of 774 students
involved in the study only 5.6% were not involved in multitasking activities
during lectures. She also found that in a university with an average class size
of 22.7 at the time of the study over 50% of students were frequently text
messaging and one quarter were engaged with Facebook (ibid).
As regards the long term outcomes for education, it is becoming more
accepted that not only are multitasking learners effectively ‘guinea pigs’
(Healey quoted in Rosen, 2008, p.109) but the bulk of research shows
negative correlations between attainment and multitasking. Ellis et al
summarise their findings in this area:
We conducted an experiment using 62 undergraduate business
students enrolled in the first accounting principles course at an AACSB
International accredited university located in the Southeastern part of
the United States. The students are divided into a control group and a
treatment group. The students participated in a class lecture, where
one-half of the students (treatment group) sent text messages and the
other half (control group) did not text. The results of the study show
that the quiz scores of texting students were significantly lower than the
exam scores of non-texting students. We also performed additional
analyses on the impact of texting using gender and GPA. The results
show that regardless of gender or GPA, grade performance is lower
when multitasking takes place in a learning environment. (Ellis,
Daniels, & Jauregui, 2010, p.7)
These conclusions are borne out by other notable studies (Gasser & Palfrey,
2009; Tanner, Stewart, Maples, & Totaor, 2008) and bear direct relevance to
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music and multitasking in two ways. The first is that none of these studies
have reversed the scenario and asked what does multitasking do to the
normal cognition and interpretation of music. Multitasking studies tend to
mention music frequently, but as a distracting, or not, task in the background
of the main task (homework or a lecture). Reversing the paradigm brings the
bricoleur back to the fore and applies existing research to a new context. The
second important factor is the consistent warning about reduced brain
processing facility whilst multitasking. From our previous discussion it is clear
that multitasking is a powerful movement within the techno-culture, so how
those operating in this mode of engagement are affecting their processing of
information has direct bearing for the results of this thesis.
Multitasking in any sense is predicated on the assumption that the brain can
perform several tasks simultaneously to a successful standard. If this
standard cannot be reached then the entire concept of multitasking as a
viable strategy comes under suspicion. Not all attentional theorists believe the
brain is capable of such simultaneous processing feats (see Pashler, 1984)
but such a paradigm is becoming a more accepted movement within cognitive
psychology (Wickens, 2008, 2013).
Those who argue that simultaneous task processing causes a queue of sorts,
where it is impossible for two decisions about the appropriate responses to
two different tasks to be made at the same time (Eysenck & Keane, 2005,
p.182) are known as bottleneck theorists. Their evidence is based on
experiments where there are two stimuli, lights for example, and two
responses, button pressing perhaps. The idea is to respond to each stimulus
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as fast as possible. In general the second stimulus, when presented in quick
succession to the first, demonstrates a marked slowdown of reaction times,
exposing a phase of cognitive processing known as the psychological
refractory period (PRP).
The PRP is when the brain experiences a bottleneck in processing two tasks
and has to attend to these tasks in sequence. This causes a lag in the
response time from task one to task two. According to bottleneck theorists the
brain’s response to two simultaneous tasks is always serial in nature. The
idea that the brain has a set capacity that can be divided between several
concurrent tasks until capacity is reached is not accepted. Foerde et al (2006)
conducted an experiment using 14 participants where the brain’s memory and
processing functions were examined under single and dual-task conditions.
The results showed that when attempting to dual-task, knowledge is likely to
be more difficult to apply to new situations, but crucially that there was no
decrease in the overall level of learning that occurred when compared to
single tasks.
The other main school of thought surrounding the processing of multiple
simultaneous stimuli works with the idea that there is one pool of attention that
can be split between several regions of the brain. This splitting allows the
accomplishment, albeit in a reduced capacity, of multiple simultaneous tasks.
This type of ‘multiple resource theory’ (Wickens, 2013, p.47) argues that there
are three primary factors to consider when determining how effectively
multitasking is achieved. Firstly the attentional resource demand, or difficulty
of both tasks will influence the result. Easier tasks will be time shared most
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efficiently. Secondly the amount of shared versus separate resource
allocation necessary for task completion will be a factor. As more shared
resources are used by both tasks, for example spatial versus verbal/linguistic
processing, or visual versus auditory processing, there will be a greater
amount of interference between the two tasks; thus leading to lower success
rates or greater delays in completion. The third factor is the allocation policy,
or hierarchy applied to each task. High priority tasks will be processed faster
and more effectively (Wickens, 2013). For example drivers in general tend to
treat safe driving as more important than conversing on a mobile phone.
However the fact that there are still some accidents of this type (with a rising
percentage over time, see later on) shows the problems the brain has with
both multitasking and assignment of priority to tasks.
The recent studies into hands free mobile phone usage (Ferlazzo, Fagioli, Di
Nocera, & Sdoia, 2008; Muttart, Fisher, Knodler, & Pollatsek, 2007; David
Strayer, Drews, & Johnston, 2003; Treffner & Barrett, 2004) evidence the link
between multitasking and reduction in capacities for and success rates of
tasks such as driving. Even when the subjects of experiments were aware of
the nature of the task and the potential problems they may face, talking on a
phone whilst driving still caused significant drops in response times.
In an experiment designed to test multitasking and the PRP slowdown or
bottleneck, Schumacher was able to consistently produce almost perfect
performance results (2001). The design was such that the numbers one, two
and three were spoken in low, medium and high pitches, whilst
simultaneously pressing keys corresponding to the position of a disc on a
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computer screen. In 2064 trials some subjects were able to produce
multitasking results equal to their single task results (ibid). The two tasks were
practised and given equal emphasis; however the results could be interpreted
as a result of the simplicity of task two, pushing the buttons.
In order to test this idea Hazeltine (2002) reproduced the experiment with an
increase in the difficulty level of task two. The second experiment managed to
produce a similar outcome to Schumacher (2001). The conclusion was
reached that ‘the results indicate that the two tasks did not share a bottleneck
after practice’ (Hazeltine et al., 2002, p.527). The key point to bear in mind
with both of these studies as described here is the importance placed on the
practised element of the experiments.
There have been experiments of a similar nature conducted with a more
musical focus. Allport (1972) found similar results to those of Schumacher
(2001) and Hazeltine (2002) in that subjects were able to multitask more
effectively when employing tasks that had previously been extensively
practised. A pianist was able to sight read musical passages whilst repeating
back or shadowing heard speech to the same standard as when his focus
was exclusively on the single task of sight reading (Allport et al., 1972).
The position adopted in this thesis is that the nature of cognitive processing
may well be serial, but that task elements are dealt with in parallel.
Tasks can use several distinct cognitive resources, such as vision,
manual operations, or memory. These resources can operate in
parallel but are themselves serial in nature (cf. ACT-R; Anderson,
2007; Byrne & Anderson, 2001). Because of this seriality, a resource
can only be involved in one operation at a time, but multiple resources
can be active at the same time. This within-resource seriality but
between-resource parallelism holds regardless of whether the
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resources are recruited for a single task (e.g., physically moving a disc
in a Towers of Hanoi problem while at the same time using memory to
plan the next move) or whether the resources are recruited for different
tasks (manually tuning the car audio system while at the same time
visually processing the road in front of the car). Thus, the key
assumption related to multitasking in threaded cognition is that
although several tasks can be active at the same time, a particular
resource can only be used by a single task at a time. For instance, if
two tasks want to use the visual system at the same time, only one of
them can proceed, and the other task will have to wait. In the case of
the visual system, this is quite obvious: People can only look at one
object at a time. However, the same mechanism is assumed to hold for
more central resources like memory. For example, if two tasks want to
retrieve a fact from memory at the same time, only one task can
proceed; the other task will have to wait. On the other hand, no
interference is predicted if one task wants to use the visual system and
one task wants to retrieve a fact from memory. Thus, as long as the
resource requirements of the different tasks do not overlap in time,
threaded cognition predicts no interference, but as soon as a particular
resource is concurrently needed by two or more tasks, that resource
will act as a bottleneck and delay the execution of the combined
process. This aligns with the intuition that if two tasks require the same
cognitive constructs, the tasks will interfere. (Borst et al., 2010)

So when interacting with convergence devices in a multitasking setting, it is
feasible for several tasks to be dealt with in a parallel fashion, but only if they
do not require access to the same cortical processing centres. If we return to
the origin of this thesis, the teenagers on a train journey using headphones
whilst holding conversations, it becomes likely that their auditory processing
would be slowed or interrupted (Borst et al., 2010). The multitasking nature of
the techno-culture can be seen directly to affect the experience of those
engaging with music.
The learned or practised elements of the dual-task experiments present
another issue for music engagement and multitasking. When individuals are
playing music on their convergence technologies, but also texting, browsing
the Internet, checking the weather report or any other activity, they are not
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engaging in specifically practised tasks. One text message may be
reasonably similar to another, but it still requires creativity and engagement of
language

processing,

grammatical

rule

recall

and

cultural/contextual

placement. It is this element of spontaneity and creativity, as well as potential
crossover processing, between speech and auditory centres for example, that
cause the effects to be discussed here.
The model of Automaticity proposed by Wickens (2013) will also be used here
as a secondary strand in the attempt to understand multitasking. This
proposes that the brain can perform several tasks simultaneously, but only to
a certain resource dependent point, and similar to Borst et al (2010), whilst
avoiding multiple demands being placed upon the same cognitive regions.
Obviously the brain always maintains many autonomic processes, such as
breathing, but these are processes over which we have little to no conscious
control. It would be fair to describe these autonomic processes as the brain
multiprocessing; as opposed to the selective task based multitasking that is
the focus here. Wickens (2013) splits attention into two distinct categories:
that of tasks and of internal cognition/environmental processing. Using the
analogy of a car journey, tasks are allocated a higher priority than
internal/environmental cognition The task of successful navigation is
dependent upon the splitting of attention between several lower order
environmental elements, such as searching for a road sign whilst rehearsing
the route number needed. Multitasking in this scenario can be thought of as
successfully reading a map whilst still focussing some attention on the road
ahead. When multiple sources of information, each requiring distinct action,
are encountered simultaneously, the individual’s capacity for attention is
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particularly challenged. It is this type of scenario in which music engagement
via multitasking convergence technology is located.
Hayles discusses two distinct modes of attention observable in the modern
world. Firstly she describes ‘deep’ attention, which is best suited to complex
mathematical work, or listening to multi-layered multi-movement musical
works requiring high levels of concentration (2013). The second mode is
referred to as ‘hyper attention’ and is useful for its ‘quick grasp of the gist of
material, and its ability to move rapidly among and between different kinds of
texts’ (2013, p.69). To illustrate this Hayles employs hyper attention to
describe hyper reading; a situation where neural pathways are reprogrammed
due to inherent differences in reading text based and digitally (mostly web)
based works. The hyper-links and other distractions in digital reading cause a
shift from traditional text based deep reading to hyper reading. This shift,
according to Hayles can be detrimental to retention and understanding of
information and concepts. In this assessment Hayles is in agreement with
Foerde et al (2006) who argued that there may be a certain rigidity to
knowledge attained whilst multitasking.
For music engagement, we have established that the modern techno-culture
is a multitasking one, where attention is regularly split over several complex
tasks. If these tasks are undertaken whilst also having music playing, just like
the teenagers on the train, it can be argued that a concentrated mode of
engagement is not taking place. The level of focus argued for by DeNora in
her ‘concentrated listening’ model (2000) cannot find traction within this
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framework. To follow Hayles terminology, music is in a hyper mode of
engagement.
The distinction generated between the gaze and the glance (Bolter & Grusin,
2000) applies the concepts of split attention and interference in cognitive flow
to media activities, including music. Here the glance is used to represent the
distracted gaze that occurs because of the constant demands placed on
attention by music videos, web pages and other hyper-media. The end result
being attention is claimed to a certain degree, and replaced with ‘pure
experience’ (Bolter & Grusin, 2000, p.54) or in our terminology, engagement.
Although not specifically called multitasking, the demands placed on attention
by hyper media scenarios and experiences are just that. Multiple modes of
engagement influencing different types of attention to the point that
experience may indeed change.
Both of these examples, Hayles (2013), and Bolter & Grusin (2000), illustrate
how certain academics within the social sciences approach the same
multitasking theories of attention as the cognitive psychologists, but from a
different perspective and using different terminology. By moving the focus of
this investigation onto affect, we can now reduce the distance between the
theories discussed previously and music multitasking.

Affect
For engagement with music, the affective cognitive responses music
generates are the main drain on attention and processing resources.
Historically music was viewed as exclusively processed within the right
hemisphere of the brain, which could have implied limited resource drain, but
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this is no longer the case (D. Hodges, 2000; D. A. Hodges & Sebald, 2010).
Instead music processing is viewed as distributed throughout the brain, with a
vast array of cortical areas being stimulated during performances. Parsons et
al (2005) for example noted increased blood flow and activity in several
cortical regions during performance of a Bach piano recital. This was used to
demonstrate the extraordinary amount of processing music places on the
brain. Coltheart and Peretez (2003) developed the following diagram to
represent the modular processing of music within the brain:

Figure 3: Cognitive Processing Centres

The Green boxes represent domains that appear to be largely music specific,
whilst the blue boxes are not necessarily limited to just music.
For example the ‘contour analysis’ component, which abstracts the
pitch trajectories (in terms of pitch direction between adjacent tones
without regard to the precise pitch intervals), could conceivably be
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involved in processing speech intonation as well as music (Peretz &
Coltheart, 2003, p.689)
The correlation between brain centres active during visual processing and
subsequently during the imagining of musical works also reveals the large
amount

of

processing

power

needed

for

musical

recognition

and

understanding within the brain (Robert Zatorre, Halpern, Perry, Meyer, &
Evans, 1996). Peretez and Zatorre (2005) found that the mapping of music
processing within the brain was so vast, as was the concept of what counts as
music, that they split their review of music processing in the brain into several
distinct sections. For recognition of music they examined pitch, time, memory
and emotion as subgroups, and for performance they examined singing,
playing, sight-reading and training as subgroups. Examining one of these
provides an idea of the processing power that music can require.
In examining the emotional component of music processing Peretez and
Zatorre (2005) employ the concept of the ‘chills’ developed by Panksepp
(1995). These are described as the pleasant or even euphoric effects of
listening to music and can be reproduced fairly reliably during experiments.
According to Blood and Zatorre (2001) several brain regions, including the
dorsal midbrain, ventral striatum (which contains the nucleus accumbens),
insula, and orbitofrontal cortex, experience increased blood flow during the
chills. Peretez and Zatorre argue that the activation of these regions during
music processing could hint at significance beyond just music engagement:
Some of these regions have previously been implicated in response to
highly rewarding or motivationally important stimuli, including food and
drugs of abuse. Thus, under certain circumstances, music can access
neural substrates that are primarily associated with biologically
significant stimuli. Whether music is unique in this respect remains to
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be seen; it may be one of a class of human constructs that elicit
pleasure by co-opting ancient neural systems via inputs from
neocortex. In this respect, music may serve as an excellent paradigm
to explore the interactions between neocortically mediated cognitive
processes and subcortically mediated affective responses. (Peretez &
Zatorre, 2005)
According to DeNora (2000) recalling and re-experiencing the emotional
content of a piece of music is not only one of the most desired outcomes of
listening but also the most mentally demanding. Identifying symbolic
meanings and cultural associations is also very common and highly resource
intensive and must be included in this investigation of multitasking capabilities
and behaviours. For example Baird and Samson (2014) found that music was
more effective than verbal communication in evoking memories of events,
places and people in brain damaged patients. The associations individuals
seem to attach to music make it an excellent affective stimulator.
The posthuman subject at the heart of this thesis has been shown to be
culturally contingent, as has the ontological model being employed to
understand the status of music in contemporary society. In the same way, the
processing of music within a multitasking mode must be explored culturally.
Understanding affect as encompassing emotional responses to stimuli as well
as other more political dimensions is vital to the following section. If affective
understanding is limited to only emotional responses, and then on a relatively
shallow level, then development of complex and robust theory becomes
impossible. The political and aesthetic elements of the entire body in process
can and must also be understood as affective. To this end the understanding
of affect as it will apply to music will be the first element of this complex area
to be investigated and clarified.
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Gregg and Seigworth (2010) are quick to point out the vast range that affect
covers:
Affect is an impingement or extrusion of a momentary or sometimes
more sustained state of relation as well as the passage (and the
duration of passage) of forces or intensities. That is, affect is found in
those intensities that pass body-to-body (human, non-human, part
body and otherwise), in those resonances that circle about, between,
and sometimes stick to bodies and worlds, and in the very passage or
variations between these intensities and resonances themselves.
Affect, at its most Anthropomorphic, is the name we give to those
forces - visceral forces beneath, alongside, or generally other than
conscious knowing, vital forces insisting beyond emotion - that can
serve to drive us towards movement, toward thought and extension,
that can likewise suspend us (as if in neutral) across a barely
registering accretion of force-relations, or that can even leave us
overwhelmed by the world’s apparent intractability. Indeed affect is
persistent proof of a body’s never less than ongoing in and among the
world’s obstinacies and rhythms, its refusals as much as its invitations.
(Gregg & Seigworth, 2010, p.1)
This state of in-between-ness is the same state of bodily process that is used
throughout this thesis when discussing integration of technology, the
posthuman subject and music. ‘The body is not just the body, it is always
aided and abetted by, and dovetails with, the field or context of its forcerelations’ (ibid, p.3). Without such a conception of the body as multiple,
distributed and malleable, writing about the affective characteristics of using
music to help prepare for a night out (DeNora, 2000), symbolically identifying
sections of music with various animals (Trainor & Trehub, 1992), or
physiological responses to music within certain situations referential criteria
(Goldstein, 1980; Panksepp, 1995) would prove difficult.
As we have seen previously, the body and the subject move in a web of
cultural and social complexities. Engagement with music is only one of a
number of factors, which may be causing affective responses of various
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intensities at any given point. Multitasking theory allows these multiplicitous
avenues to be investigated within a single framework.
No single unified and accepted theory of affect is presented here because no
such thing exists (Gregg & Seigworth, 2010). What must be understood is that
affective responses to music are commonplace and widely varied. To apply
the theories of affect to music and multitasking several strands of thought will
be examined critically in an effort to define some useful parameters and
uncover the hidden relationships that exist with the positioning of this thesis.
Tia DeNora (2000) describes what may generally be perceived as the affect of
music by discussing individuals preparing for a night out. They use music to
create the relevant mood, influence their emotional state and get them out of
the door. This type of examination of affect links the memory and emotional
recall properties of music to influence the current situation, much as Bull
describes headphone listeners doing during their commutes (2007).
The danger of limiting affect to this most fundamental of levels is emphasised
by Stewart et al:
the complex nature of the emotional dimension in music makes it
necessary for clinical studies to adopt more sophisticated
methodologies derived from basic neuroscience in order to dissect
apart the critical brain substrates for musical emotion. There may be a
hierarchy of emotional responses analogous to those identified for pitch
and temporal information: the perception of sounds as consonant and
dissonant is universal in Western culture, whilst the subject-specific
associative phenomenon of ‘shiver’ may be considered to be an aspect
of emotion which is context dependent. (Stewart, von Kriegstein,
Warren, & Griffiths, 2006, p.2540)
Levitin (2006) discusses in great depth the affective properties of music,
without really expanding the definition of affect itself beyond a fairly
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rudimentary one as emotional response. Whilst other authors discuss affect
in a much more rigorous manner(see Brennan, 2004; Clough & Halley, 2007;
Gregg & Seigworth, 2010; Kassabian, 2013; Massumi, 2002; Newell, 2012; N.
Thrift, 2004), they are also less musically focussed, and so some bridging
work will be necessary.
Thrift (2004), developed his understanding of affect out of elements described
by both Deluze and Spinoza (see N. Thrift, 2004). Affect here is considered to
be a dualistic but not separable relationship between mind and body. Either
can generate affective responses, and both are moved to a response action.
Thrift uses the work of Spinoza to develop a theory of affect that can be
applied beyond the body to architecture and cityscapes. For example the
following passage from Spinoza:
The way of understanding the nature of anything of whatever kind,
must always be the same, viz. through the universal rules and laws of
nature…I have therefore regarded passions like love, hate, anger,
envy, pride, pity and other feelings which agitate the mind…as
properties which belong to it in the same way as heat, cold, storm,
thunder and the like belong to the nature of the atmosphere (Spinoza
quoted in N. Thrift, 2004, p.62)
As a way of forwarding his argument that affect occurs ‘in an encounter
between manifold beings’ and that ‘the outcome of each encounter depends
upon what forms of composition these beings are able to enter into’ (N. Thrift,
2004, p.62), thrift concludes that thinking, technique and affect have become
entangled in the modern world. One example given by Thrift to justify this
conclusion is:
The marshalling of aggression through various forms of military
trainings such as the drill. From the seventeenth century onward these
kinds of training have become more and more sophisticated, running in
lockstep with ‘advances’ in military technology. These trainings were
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used to condition soldiers and other combatants to kill, even though it
seems highly unlikely that this would be the normal behaviour of most
people on the battlefield. These trainings involved bodily conditionings
which allowed fear to be controlled. They allowed anger and other
aggressive emotions to be channelled into particular situations. They
damped down revenge killings during bursts of rage, and they resulted
in particular effects (e.g. increased firing rates and kill ratios) which the
military had not been achieving heretofore. (N. Thrift, 2004, p.64)
This admittedly extreme example has relevance for understanding music,
technology and affect. The expanded view of affective responses as including
technology as well as the mind and body is something that is a strong part of
the entire integration concept. Affect is a linking element between the realms
of the subject, the body and music, which needs the inclusion of technology to
complete the circle of influence.
The affective responses many associate with music would best be described
as ruptures or punctuations (Massumi, 2002). In contrast to the punctual
affective responses often associated with negative aspects such as shock
Massumi describes a side of affectivity that is
continuous, like a background perception that accompanies every
event, however quotidian. When the continuity of affective escape is
put into words, it tends to take on positive connotations. For it is
nothing less than the perception of one’s own vitality, one’s sense of
aliveness, of changeability (Massumi, 2002, p.35).
This background state is not the state encountered as an affective
punctuation induced by or through music that most listeners seek. The two
states or types of affect are certainly linked, and it is almost artificial to
separate them at all. However for the clarity of the theoretical discussion to
follow, some separation must be observed. Katz describes this type of
affective response in the following statement: ‘The doing of emotions is a
process of breaking bodily boundaries, of tears spilling out, rage burning up,
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and as laughter bursts out, the emphatic involvement of guts as a designated
source of the involvement’ (1999, p.322). Although from a different
philosophical tradition to Massumi, Katz is describing the same punctuations
as affective responses. Katz is concerned to describe the social elements of
these affective responses as both origin and response, but in essence both
types of understanding are related.
To turn to one example of the affective power of music, DeNora’s discussion
of music as a constructor of self-image references several categories.
Identified by Sloboda as important in understanding peoples uses of music,
these are: Memory, Spiritual Matters, Sensorial Matters, Mood Change, Mood
Enhancement, and Activities (Sloboda quoted in DeNora, 2000). DeNora
argues that music is used to help create something specific for the individual
at a specific time. Her interviewees demonstrated a need for particular music
to enable aspects of the six identified categories, which demonstrated:
the ways in which music is appropriated by individuals as a resource
for the ongoing constitution of themselves and their social
psychological, physiological and emotional states. As such it points the
way to a more overtly sociological focus on individuals’ self-regulatory
strategies and socio-cultural practices for the construction and
maintenance of mood, memory and identity. (2000, p.46)
To focus DeNora’s claim on the argument at hand it becomes necessary to
ask; if her argument is true, how does the concept of multitasking within the
techno-culture fit with these individuals affective experience music? Are they
splitting their finite cognitive resources between several competing sources of
affectivity, each demanding information?
Receiving a text message describing the breakdown of a friend’s relationship
will almost certainly cause the recipient to focus their attention. This may well
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remove attention, and therefore processing power away from the music with
which they were engaged. To return to Wickens driving analogy, the
imminence of a dangerous situation and its safe resolution will cause the brain
to divert available attentional resources to tasks specific to achieving that
goal. Music will be left to pass largely un-regarded through the stream of
consciousness. Just as the urgent message removes focus from any music
playing at the time. In both situations affect is expanded into the political and
technological realms, as argued by Thrift (2004) Katz (1999) and Clough
(2007). In this type of situation it becomes difficult to see how the affective
properties of music, which are generally the main ones used to argue for the
power of music to influence identity, mood and so on, could still retain their
power over the individual. The multitasking nature of society is directly
influencing the brains ability to process music.
Even waiting for a station or service announcement whilst on a train journey
would cause multitasking processes to occur. As attention is demanded
elsewhere in the mind influence would be removed from the affective
responses and reactions attributable to music. In the above examples it
becomes quite difficult to imagine effects such as the chills (Panksepp, 1995)
being experienced with the same intensity as are found in controlled
experiments. The need for such concepts to be grounded in real situation is
fairly obvious when considered within the context of even these three crude
examples.
When investigating the amount of affective control people are able to assert
during their normal routines, neurophysiologist Antonio Damasio (2000)
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turned to music as a natural part of his investigation. Through a series of
clinical trials and direct clinical observations of patients who had suffered
brain injuries of one kind or another (trauma, surgical intervention, strokes,
etc.) Damasio proposed a theory known as the somatic-marker hypothesis
(2000). This essentially set out to debunk the idea that as emotional reactions
were lost or reduced in the brain because of damage, a more detached
reasoning facility would become available increasing logical decision making
capacities. Damasio explains that:
the patients who led me to propose it had damage to selected areas in
the prefrontal region, especially in the ventral and medial sectors, and
in the right parietal regions. Whether because of a stroke or head injury
or a tumor which required surgical resection, damage in those regions
was consistently associated with the appearance of the clinical pattern
I described above, i.e., a disturbance of the ability to decide
advantageously in situations involving risk and conflict and a selective
reduction of the ability to resonate emotionally in precisely those same
situations, while preserving the remainder of their emotional abilities.
Prior to the onset of their brain damage, the individuals so affected had
shown no such impairments. Family and friends could sense a "before"
and an "after," dating to the time of neurologic injury. (Damasio, 2000,
p.28)

As a result of this line of thinking Damasio was able to develop the theory that
there are practical distinctions between emotions and feelings. Feelings are
proposed as the private mental experience of emotions, whilst emotions are a
collection of publically observable responses.
The non-conscious nature of emotions is an area Damasio is keen to explore,
and in doing so turns to the affective responses associated with music
listening. In his experiments with concert pianist Maria Pirez, Damasio used
both Pirez’ own piano recordings and those of other well-known and
respected artists to test whether or not she could control her affective
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responses. The experiments were conducted in a controlled laboratory
environment, where Pirez was encouraged to concentrate on the music to the
exclusion of all else. Her demonstrable and repeatable levels of affective
control caused Damasio to claim she was the exception to the rule, and that
emotional responses were usually beyond the control or even perception of
the conscious mind (2000). However what would the results have been had
Pirez listened whilst multitasking?
Had the listening experiments taken place whilst Pirez was driving, or texting
or any of the other multitasking situations we have discussed here, would the
results have been the same? It is likely that she would have encountered the
same kind of processing slowdown described by Wickens (2008, 2013) or
Salvucci (2010). Multitasking, especially when crossing visual, auditory and
motor-control cognitive threads tends to overload the cognitive processing
systems (Borst et al., 2010). This causes slow down or in severe cases,
missed information. This is especially true if information is temporally
sensitive, as is the case with music. An individual can look up from a page of
text without having to think about stopping the flow from continuing, so
unforeseen distraction are not particularly problematic. However music will
continue to play unless actively stopped, meaning that unforeseen distractions
that demand attention and processing power, will likely cause information to
be missed. It is the placement of procedural steps and the duration of
concurrent tasks that are the factors most likely to be influential in the case of
Pirez.
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The characteristic tingling sensations (thrills) reported by Goldstein as
occurring when listening to certain types of music (1980) would have
encountered a similar issue. The experiment proceeded:
Volunteer subjects who gave informed consent listened through
earphones to music of their own choice on stereophonic tape, sitting in
a quiet darkened room. Raising one finger signified a definite thrill of
the lowest intensity and localised, two fingers a stronger thrill with
some spread, three fingers a maximum intensity thrill spreading widely
to distant parts of the body. Duration was indicated by the length of
time the finger(s) remained raised. I sat nearby, wearing earphones
too, and recording the time, intensity and duration of each thrill episode
to the nearest second. (Goldstein, 1980, p.126)
Clearly Goldstein, like Damasio needed some way of creating repeatable
laboratory based experiments, capable of being externally verified, however
allowing the mind to focus on listening in this fashion is almost entirely
artificial in modern multitasking society. The sections or pieces of music that
elicited these responses may well be missed in a highly demanding
multitasking situation. These and similar laboratory experiments investigating
music and affect may well benefit from being re-designed to be mindful of
some of the multitasking issues presented here.
A study focusing on the effects of selecting a song on an Apple iPod whilst
driving a car showed significant detrimental effects on the subjects driving
ability. Firstly the amount of time it took to make complex selections on an
iPod whilst doing nothing else was discovered using laboratory conditions with
no distractions. Then that time was compared to the time it took to complete
the tasks whist driving a car. Finding and selecting a specific numbered song
from a list was labelled as a complex selection task. The average time taken
to complete this task whilst driving was longer than when the subject was
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concentrating on the task (Brumby, Salvucci, Mankowski, & Howes, 2007).
Just as the dual task advocates predicted there was a switching time between
the two tasks that caused overall performance slowdown (Borst et al., 2010;
Salvucci & Taatgen, 2010; D Strayer & Johnston, 2001). During the time it
took to complete the task whilst driving there was significant deviation from
the central line of the lane in which the car was travelling (on a simulator, not
an actual road). Driving a car and operating a digital device is not an unlikely
scenario, with statistics showing that whilst driving 71% of American drivers
who took part in the study chat on cell phones, 24% send text messages, and
20% select songs on an iPod (GMAC, 2006). This is particularly relevant to
music listening practices in a multitasking environment, as attention is likely to
regularly refocus between tasks.
If, whilst engaged in complex multitasking, an individual is unable to remain
focused on a task which could be potentially life threatening it seems
extremely unlikely that processing music could be retained as high priority in
similar situations. The design and implementation of the complex song
selection experiment described above could be applied to texting, or browsing
the Internet. Both scenarios engage the same motor and visual functions and
would be likely to encounter similar issues. The cognitive drain would occur
due to shared neural-nodes being accessed, thus causing a slow down in
processing time and efficiency as resources are divided between tasks. Just
as the correct path on the simulated road was briefly ignored, enough to show
deviation from the straight line, so too is it realistic to expect that any music
being played would temporarily lose some of its affective power.
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To reprise the opening claim of this section: the main drain placed on
cognitive systems by listening to music is the invocation of affective
responses. It seems relatively clear that whether conscious control over
emotional responses is available in general or not, when the brain is busy
processing other information then music may pass by without triggering any
desired affective responses. Damasio argues that:
the basic mechanisms underlying emotion do not require
consciousness, even if they eventually use it: you can initiate the
cascade of processes that lead to an emotional display without being
conscious of the inducer of the emotion let alone the intermediate steps
leading to it. In effect, even the occurrence of a feeling in the limited
time window of the here and now is conceivable without the organism
actually knowing of its occurrence. (Damasio, 2000, p.29).
In a multitasking scenario it is entirely feasible that the brain would not have
enough processing power available to cope with complex convergence tasks
as well as music at the same time. This makes the above point almost moot,
for if the subconscious mind never receives an affective charge in the first
place, there is no possibility that it could be passed to the conscious mind.
Combined with, as we have seen, the temporal motion of music, the brain
only has small windows of opportunity to process and then initiate affective
responses. Combining sufficient processing load with fast moving windows of
affective opportunity, it is not at all unrealistic to view multitasking as a major
incursion into both the flow and mode of experience that people take from
their engagement with music.
It is in this sense that listening ceases to occur, and the term engagement is
best substituted. Engagement with music allows for non-conscious affective
responses to occur without the concentrated hearing (Blacking, Byron, &
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Nettl, 1995; DeNora, 2000) normally associated with music listening. The
technology required to bring this argument to its current point can, as shall be
seen, change the nature of the experience of music even when multitasking is
not occurring. When multitasking does occur, then all of the factors that have
been discussed activate and begin to exert an influence. The amount of
influence technology has over our affective states is also linked to the effects
it has on our other emotional states. The condition of modern technological
life may is a multitasking one that causes changes in the nature of music
experience in ways more subtle than just distraction.

Stress
The multitasking studies above make frequent and repeated mention of how
multitasking behaviours may cause the individual serious stress or anxiety
(Anderson, 2001; Foehr, 2006; Rutledge & Lieberman, 2009; Santosus,
2003). Stress can be caused by and manifest through a variety of factors,
each of which can cause the brain to operate less efficiently, impacting its
ability to process events, especially music. Environmental stress inducers,
such as demands on time, achievement of tasks, environmental factors and
many others can cause immediate and temporally focused stress. Whereas
increasing work/life demands and the constant stream of information
converging on the individual through digital devices can cause a more general
or background type of stress. Both types affect individual happiness and task
performance continually and in many different arenas.
The brain changes the way in which it operates in response to stress, both
short and long term (McEwen, Gray, & Nasca, 2015). Its architecture,
functional model and hormone balance all change when the brain perceives
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itself to be under stressful conditions such as those found in a multitasking
society.
This
involves
multiple
mediators
(autonomic,
cortisol,
immune/inflammatory, metabolic, neuromodulators within the brain)
that interact non-linearly with each other and promote adaptation in the
short run as long as they are turned on efficiently when needed and
turned off promptly when no longer needed. Over-use (too much
stress) or dysregulation among the mediators (e.g., too much or little
cortisol; too much or little inflammatory cytokines) results in cumulative
change that is referred to as allostatic load and overload. (McEwen et
al., 2015, p.2)

As we have already seen, the brain processes information through a multinodal structure that is efficient so long as the same areas are not accessed
simultaneously for separate tasks. Even in this scenario the brain can process
efficiently to a certain extent, but only so long as the tasks have a strong
element of rehearsal or are repeatedly practiced (Schumacher et al., 2001).
For multitasking and stress it is likely that tasks will be similar but not identical
to previous versions of themselves, thus eliminating a practiced element, and
introducing cognitive slowdown. If stress is going to further drain the cognitive
resources needed for attention to be focussed on music engagement it is
important to include this in our discussion. The experiments discussed earlier
in this chapter were mostly conducted in laboratory conditions where no
stress factors are at play (see Damasio, 2000). The results individuals
produce in such experiments vary considerably when the subject is suffering
from stress. Stress is not limited to a negative aspect and can be placed on
the cognitive system by, for example, being in love (Lunney, 2006), which
many people would consider a positive event.
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The adaptation of Yerkes and Dodson’s inverted U graph (1908) in
psychological theory is used to explain the negative correlation between
stress and performance. It is widely accepted and applied to a variety of
different areas (Hanoch & Vitouch, 2004). In a reductionist reading this graph
demonstrates that increases in stress increase performance only to a certain
point. Beyond this point a significant and persistent decrease in performance
is observable.
Basira et al for example found that not only was an increase in stress
detrimental to task attainment and cognitive processing, but that even
individual personalities who may initially thrive on a certain amount of stress
eventually began to experience task failure (Salehi, Cordero, & Sandi, 2010).
For multitasking and particularly the affective bodily associations and
experiences of music engagement, this correlation is highly significant. Digital
convergence devices allow almost uninterrupted access to virtually limitless
information, which can place high stress loads through constant attention
switching and perceived demands placed on the individual. If stress levels
increase to the point that cognitive resources are depleted, then the
individual's ability to multitask is reduced more than would ordinarily be the
case. Combined with the high likelihood that these multiple demands will be
accessing the same neural-nodes, thus causing processing slowdown and
task failure for a different reason, and it becomes clear that processing music
in a mode of serious or focussed listening whilst multitasking is unlikely.
Some psychological theorists are beginning to argue that limits in attentional
capacity, as represented by the Yerkes-Dodson-Law (YDL) have developed
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from an evolutionary system and are actually beneficial to the species. High
states of emotional arousal can lead to increases in performance, but only
when the amount of information being processed at any one time is restricted
(Hanoch & Vitouch, 2004; Ohman, Flykt, & Esteves, 2001). This is
reminiscent of the corporate multitasking studies examined earlier. They
concluded that multitasking could be a good thing if limited in specific ways
and managed properly by a staff member with oversight (Wasson, 2004).
So significant are the effects of stress and overload on task performance, that
programs known as ‘autonomous agents’ have been developed out of the
world of artificial intelligence systems design, specifically to help information
technology end users remain productive (Maes, 1994). One example is the
comparison of the effectiveness of agents in customising the amount and
content of news received by individuals based on their previous browsing and
selection patterns (Liu, Dolan, & Pedersen, 2010). These systems are
designed to help people manage information effectively, and have come to
closely resemble the automated systems used by music listening platforms
Spotify or Last FM. Music streaming platforms have recognised that there is
such a vast array of music available through their services that users will need
some form of filtering process to make effective use of their resources. The
added advantage for advertisers is that if users rely on such automated
systems, they are effectively relinquishing agency and potentially allowing
market forces to exert an influence on the music chosen for them. Both
platforms,

music

and

news,

use

automated

systems

to

generate

recommendations for individuals due to the volume of information available.
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The main point of this for music is the acceptance that when multitasking with
such large amounts of information, and whilst suffering from reduced
attentional

resources

because

of

stress,

some

form

of

automated

management systems are an accepted part of multitasking life. The shift from
listening to engagement that is being argued for here seems increasingly
realistic as these situations unfold. With the concept of focussed listening
becoming increasingly unlikely in the techno-culture, there is the need for a
new paradigm, that of engagement.

Technology
DEVELOPMENTS
As we have seen previously, the popularity of multitasking as a lifestyle would
not be possible without digital convergence technology. This technology has
developed out of older forms of media technology, changes in the rituals
associated with social intercourse, and the increasingly blurry lines dividing
the workplace and social spaces. As is usual, technology is responding to the
demands placed on it by society whilst at the same time driving some of those
demands. The relationship between the pace of technological development
and social momentum is frequently represented as polarised. It would be
easy, if foolish, to privilege human agency and social interaction as the major
force in such a relationship. However technology does have its role and place
in proceedings and must be accorded some consideration. Whilst it is vital to
avoid overstating technological determinism, it is important to recognise the
role technological developments play in changing social patterns. Without this
understanding, our discussion of multitasking and the impact it has on
engagement with music would be incomplete.
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Technology is a vital link in the process of change and as such influences
societal developments, but it must be linked to human agency in the overall
hierarchy of things. To paraphrase Bergson, technology directly reacts to the
nature of the being that constructs it (1911). The posthuman subject which is
constructed both socially and technologically could not exist without either
element. Technology influences not just the framework of society but also the
makeup of its citizens, just as those same citizens influence how technology
develops in the future.
A simple example is text messaging. The first text message was sent on
December 3rd 1992 from a computer belonging to Vodaphone employee Neil
Papworth to the mobile phone of Vodaphone director Richard Jarvis. The
message wished him a “Merry Christmas”, but could not be replied to as
texting from a standard mobile phone was not possible at the time (Arthur,
2012). This form of messaging, envisioned as an intra-company form of
communication very quickly changed into an extremely popular method of
social communication. Society was quick to reverse the intra-company flow of
information, causing yet more technological developments. The number of
text messages sent in the last decade has jumped from 5 million messages
sent within the U.K in 1998, the year text messaging became available to
mainstream mobile phone customers, to 152 billion sent in 2012 (Ofcom,
2012).
Mobile phone technology firstly had to adapt in order to send and receive text
messages, and then society at large began to use text messages outside the
workplace in unanticipated methods and environments. The format evolved
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from text messaging for casual communication into picture messages,
doctors’ appointments, marketing messages from companies to consumers,
and an extensive list of highly varied usages for the format. Technology was
forced to change to accommodate this new usage. People demanded
increased functionality from their mobile phones, and now smart mobile
phones are now the norm. Each of these smartphones contains more
processing power and on-board memory than most computers from the latter
half of the 20th century. Mobile screens have become higher quality, predictive
text input has become industry standard, it is possible to send and receive
longer text messages and mobile phone contracts have adapted to reflect the
increasing popularity of text messages and the pace of innovation.
A similar trend can be seen with Instant Messaging (IM’ing). IM’ing is a live
chat function enabled through a similar set of computer protocols to text
messaging, with the crucial distinction that more protracted conversations as
well as multiple strands of conversation with more than one individual at a
time are possible. IM’ing is a conceptual and physical offshoot of text
messaging that requires Internet access at reasonable speeds and powerful
computers (at least in comparison to computers from twenty years ago when
text messaging first began) that can run simultaneous programs. IM’ing
represents a change in technology brought about by consumer demand for a
functionality with computers which is faster than email, and yet similar to text
messages but without any cost (IM’ing is usually a free service at the point of
consumption). Recent studies place IM’ing high up in the priorities of college
students within the United States of America, and have begun to investigate
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the potential detrimental impact it may have on their academic work (Levine et
al., 2007).
IM’ing and text messaging somewhat converged in 2005 into the technology
of Facebook. Facebook adds many new layers to the instant communication
and electronic media based socialisation nexus. It contains utterly elastic user
profiles, photographs, pictures, an active timeline, real-time responses and
very large friendship groups. In this instance the second phase of the humantechnology loop can be seen to play out. Various other platforms have
become popular following the success of Facebook (Twitter for example) and
have resulted in significant changes to computer operating systems.
Facebook is currently the largest of these, and in return for adapting to
demand, technology will almost certainly create new unforeseen trends, with
new demands, and a need for new technology. The next social trend to follow
Facebook will undoubtedly rely upon the technological developments
Facebook influenced, just as it influences its own technological developments.
To return to text messaging, academic research now exists into using text
messages for an extremely diverse set of social functions. Helping patients
with diabetes, combatting bullying, investigating the socio-linguistic changes
texting may be introducing into users vocabularies, whether or not users
vocabularies are being detrimentally affected by increasing use of text
messages; the list goes on. The technology existed, was adapted to a slightly
but sufficiently different purpose by society, and responded by altering itself,
thus allowing space for reconsiderations. Without entering into an argument of
circular logic, it is clear to see that both technology and society itself were/are
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intertwined in this spiral of development. Without the impetus of each other,
no change or development would have occurred.
In examining the impact of mobile technologies on society, Yeo (2013)
argues:
The macro-to-micro perspective illustrates the effects of macro-level
technological changes on the practices of individual consumers….The
convergence of different media systems - production tools, distribution
networks and services - has helped to enable new forms of consumer
participation and collaboration, and harness the collective intelligence
of participants. (Yeo, 2013, p.280)
The reverse process is also considered:
The micro-to-macro perspective takes us to the availability of digital
platforms and services that leverage consumer participation and
aggregate, organize and coordinate their activities to deliver
meaningful collective outcomes. The user interface can play an explicit
role in encouraging greater consumer participation by signalling the
opportunities to engage in actions that could satisfy both individualistic
and relational needs. (Yeo, 2013, p.280)
It is in this spirit that technological agency can be engaged, without the over
determination of some commentators, or the unnecessary unbalancing of the
dynamic through over-privileging human agency.
The posthuman subject represents this split through its co-construction of
traditional ‘human’ elements and the more irregular non-human elements,
including technological ones. For instance Pepperall challenges the implicit
dominance many see for humanity over its creations and the rest of the
animal kingdom:
Humans have imagined for a long time that the ability to develop and
control technology was one of the defining characteristics of our
condition, something that assured us of our superiority over the other
animals and our unique status in the world. Ironically, this sense of
superiority and uniqueness is being challenged by the very
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technologies we are now seeking to create, and it seems the balance
of dominance between human and machine is slowly shifting.
(Pepperell, 2003, p.3)
The human-non-human discourse is being accelerated through the process of
multitasking. By intertwining the threads of physical technology. Information
and subjectivity the subject is moving further towards a posthuman
positioning. There are legitimate concerns to be raised in this complex but
they must not be overstated or perceived in an alarmist mode of
understanding.
Fukuyama for example expresses serious concern over how the rights and
status of human beings will be affected if technology is allowed to develop
unchecked (2003). He bases his argument on Aristotelian concepts of human
nature as the centre of debates about rights, nature and justice, with the hope
of privileging modern biology over biotechnology. The dystopian view
presented by Fukuyama is easy to misread as ascribing excessive agency to
the technology he is critiquing. However even when citing fictional examples
of genetic engineering being used to segregate society, human agency and
choice is still a present factor at the heart of change. In one example of
genetic engineering it is human parents who would decide the desirable
genetic factors to be incorporated into their children, not machines. The
machinic part of the negotiation is prevalent, but not dominant. So it is with
music, technology and human agency. The technology exerts some influence,
but so does the human element. A dualistic form of co-existence is becoming
the norm, where people are able to multitask through digital technology whilst
retaining some agency.
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McLuhan’s claims regarding technology and society, which are currently
undergoing a resurgence in popularity (Genosko, 2001; Goehr, 2008), are
finding resonance with current technological developments. In claiming that
the societies of the far east would not be able to retain their spiritual and
cultural reservations against technological overload, he argued that ‘The
effects of technology do not occur at the level of opinions or concepts, but
alter sense ratios or patterns of perception steadily and without any
resistance.’ (McLuhan, 1995, p.31). The ways we have seen that multitasking
devices and lifestyles are altering certain fundamental elements of society and
humanity, from brain elasticity to classroom education and social interaction,
is evidence of at least some truth in McLuhan’s’ statement. Multitasking
discussions not be allowed to degenerate into wholly accepting technological
determinism, but instead must accept that there are serious merits to
elements of technological influence in balance with human agency. Mcluhan’s
points bear thinking about, but need to be moderated by current evidence and
developments.
In his assertion that the ‘sense ratios and patterns of perception’ (1995, p.31)
have been altered by multitasking technology, McLuhan has more of a case to
bring. Engagement with music now demands a multitasking mode of attention.
To exclude this feature invites exasperation from consumers and scorn from
fellow developers.
The ways in which multitasking is occurring are almost as important as the
places in which multitasking is occurring. To develop a new perception of how
multitasking has affected the brain’s cognitive processes, the purchasing
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habits and technological engagement of consumers would only be half the
story without also examining the influence that the places of music
engagement have.
SPACES
The digital convergence devices which enable multitasking behaviour, not
only alter the ways in which music is experienced, but radically change the
spaces in which music can be and is expected to be experienced. Other
portable music formats have previously proved highly popular, but none have
been as portable, invisible, long lasting, or multi-modal as current digital
technology. None have ever had the storage capacities of contemporary
devices, and none have ever placed music physically alongside as wide a
variety of other activities. From speech to financial planning or designing the
interior structure of a building, the flexibility of digital convergence devices
combined with lifestyle adaptions which are still taking place have given digital
music a true and developing foothold in the social life of many within the
techno-culture.
The invisible nature of digital convergence devices allows an absorption into
daily routines and settings that takes music into previously unavailable
realms. These arenas are not limited to new physical places to engage with
music, but new subjective spaces in which music resides.
One way of approaching a simple and sleek interface like the iPod or
iPhone is perhaps to see it as portal into a complex set of social
relations, technical infrastructures and cultural practices that we might
want to unpick to create a richer understanding of the role that
interfaces, and new media technologies more generally, play in our
everyday lives. (David Beer & Gane, 2008, p.61).
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The very fact that these digital convergence technologies embody vastly
complex webs of social interaction and meaning, as well as play music, which
itself often fulfils the same purposes signifies the importance of the
multitasking nature of these devices. Smart phones, tablets, laptops,
desktops; these devices are purpose built to not only enable, but to positively
encourage the development of multitasking behavioural patterns. When
engaging with music whilst shopping, all of the affective and multitasking
issues mentioned previously begin to reveal themselves. Is the listener really
paying attention to the music they have selected (if indeed they have actively
selected it at all), or is attention flickering between music and weighing up
prices of dog food? Do the announcements from the supermarket tannoy
systems cut across the users' attention forcing the brain to ration the amount
of processing it has to spare? As our study of threaded cognition (Brumby et
al., 2007; Salvucci & Taatgen, 2010) and dual-task switching (Hazeltine et al.,
2002; Schumacher et al., 2001) has shown, when multiple activities require
access to the same cortical regions, there will be an inevitable loss of affect,
concentration and efficiency unless such activities are managed externally or
have a practiced component.
Of course the same arguments could be made for compact disk players, minidisk players, even personal radios. They all allowed the shopper to have
music playing whilst manoeuvring around the supermarket, hearing tannoy
announcements and weighing their dog food. However it is the multitasking
nature of the convergence devices that separates them from previous media.
As was presented earlier, studies of listening to music whilst engaged in other
tasks can be found as early as the 1930s (Cantril & Allport, 1935) however the
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devices playing music did not engage the individual on ever deepening levels
of privacy and intimacy. No mini-disk player could be used to send personal
messages to a loved one, or to receive pictures of a friend’s newborn baby.
It is not exclusively the nomadic nature of listening on portable devices that is
altering the spaces of music engagement. Despite the similarities between the
theoretical avenues of social emancipation of the individual (A Bennett, 1999)
and the increased ability to perform social and work related tasks at the same
time and in the same spaces, musical nomadism is only a part of the
equation. The social and political implications of strands such as affect (N.
Thrift, 2004; Nigel Thrift, 2004), politics (Castells, 2000b) and posthumanism
(Hayles, 1999a; Wolfe, 2012) show the way in which multitasking is exposing
the hidden depths of the modern subject and inviting music to be a
constitutional part of that subject.
So other types of portable player cannot be substitutes for digital convergence
devices. Convergence devices significantly alter the established paradigms
under which music engagement occurs, and through which many scholars
channel their research. People integrate certain technologies into themselves,
whilst

at

the

same

time

expanding

their

sensorium

or

subjective

consciousness outwards into the world. As music exists within these
technologies, not as an additive but an essential feature for many, then music
has also moved deeper inside the subject than ever before.
The posthuman subject that exists in a world of multitasking via convergence
technologies is a subject that exists globally as well as locally (Stone, 2000).
The same technology that affords news feeds from Africa the same priority as
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twitter feeds from Germany, also places music centre stage within both digital
convergence

devices

and

the

new

subjectivity.

By

decentring

the

anthrocentric composition of the modern subject (Kriegel, 2009; Whitehead &
Wesch, 2012) theories of subjectivity have allowed music to solidify its
existence as a part of the technology of everyday life. What becomes
paramount is the understanding of the subject this generates, and the
changes that can be perceived in relation to music when multitasking
technology is the engaging medium.
As we previously noted in our examination of the posthuman subject Rutsky
describes this process, as:
a matter of unsecuring the subject, of acknowledging the relations and
mutational processes that constitute it. A posthuman subject position
would, in other words, acknowledge the otherness that is part of us. It
would involve opening the boundaries of individual and collective
identity, changing the relations that have distinguished between subject
and object, self and other, us and them. (Rutsky, 1999, p.22)
The informational flows that are enabled by multitasking technology, and
which threaten to change the nature of our engagement with music must be
examined in the light of the points already made about multitasking in order to
integrate them into the discussion of spaces. These flows of information
discussed at length by Hayles (1999a) and Wolfe (2012). The idea that
information has no structural or conceptual relationship to the cultural world in
which it exists or the technology through which it exists is not tenable. Just as
the New Materialists concepts of technological agency were tempered earlier
in this thesis, so too must the reductionist idea of information as separate be
called into question.

169

For music this is especially relevant as much music purchased is technically
disembodied in its raw form. MP3 coding for example is frequently transmitted
wirelessly to digital convergence devices. To fail to see the importance of this
for contemporary society is to risk re-entering a humanist mode of
understanding.
We could begin by simply naming those supposedly transcendent
grounds for what they are. Perceptual technics increasingly shapes the
sounds, sights, tastes, smells, and surfaces we experience. Mediality
increasingly subtends everything we claim to know about a sensing
subject in the state of nature. But mediality, that web of reference
among communication technologies, itself changes over time.
Psychoacoustics and information theory privilege particular
configurations and goals of communication technology. Today, the
accelerating product cycles of consumer electronics, competing
standards unregulated by any governmental authority, and evolving
infrastructures dilute the iconic media of the twentieth century. If all
knowledge of hearing comes from the interaction between ears and
sound media, and if the sound media are diluted and reconfigured,
then it makes perfect sense that a plurality of contexts emerges in
place of a single, golden ground for theories of hearing and for models
of interaction be- tween subjects and technologies. (Sterne, 2012,
p.243)
To situate music and multitasking in the techno-culture it is necessary to move
beyond the division of information and embodiment. Hayles makes this point
clearly:
If, for cultural and historical reasons, I cannot start from a holistic
perspective, I hope to mix things up enough so that the emphasis falls
not on the separation of matter and information but on their inextricably
complex compoundings and entwinings. (1999a, p.23).
She is trying, as is this thesis, to avoid the separation of information and
materiality that creates the dichotomy from which various stances arise. Here
music is being discussed in a multitasking mode of engagement through
technology. This at once disembodies it and relegates it to the realms of pure
information, whilst simultaneously re-embodying it through the affective and
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technological body of the user. This is precisely the reason the older theories
of subject-object relationships between music and listeners were called into
question earlier in this thesis.
Multitasking with music through technology forces a new kind of relationship
to form between the experiencing subject and the experienced object.
However this new type of relationship is more of a relationship with the self or
another aspect of the self. Music must still exist within the technological nexus
otherwise engagement would not be at all possible. If music were considered
a non-distinct part of the technological multitasking event, then it would
inevitably be played when any other technological function was activated. The
reality is that music must still be considered as a phenomenological event
even when it is elided by other tasks in a multitasking scenario. Even if the
brain does not have enough attentional processing power spare to properly
engage on an affective level with the music being played, it is still being
played. Just as the noise from a nearby loud power-drill still exists even when
the individual is engaged in deep conversation and does not notice it (see
Kriegel, 2009). The key point here is the different type of subject-object
relationship that is called into existence. Alongside the cultural impact of such
relationships and the new understanding of re-embodiment of information as
proposed by, amongst others, Hayles (1999a, 2013).

Cultural Integration
With the emphasis on social constructionism throughout this thesis, and the
development of a culturally constructed posthuman subject and music
ontology it is little surprise that multitasking music is also a culturally grounded
phenomenon. As we have seen many aspects of modern life are based
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around multitasking patterns, particularly when considered in light of the
blurring boundaries of the modern work-life balance. These boundaries have
been significantly eroded in large part by technology, but also by changes in
cultural patterns. Alongside the workplace we find that recreation is now also
a multitasking realm. The boundaries between work and recreation are now
difficult to define and have perhaps even eroded to the point where
distinguishing between the two has become an artificial distinction. Given that
music is intimately bound together with multitasking technologies, and that the
level of penetration multitasking has achieved throughout society is
significant, we can shift from examining technology to looking at how people
are engaged with cultural activities and multitasking with music.
Many mainstream social activities have historically included some form of
music, be they live performances from varying instrumental forces, or
mechanically reproduced analogue music. What makes multitasking different
is a combination of factors. The affective expectations of music, acceptance of
multitasking through technology and different types or modes of experience
are all a part of the mix. Users have come to expect music as a staple
accompaniment for many activities that are not musically related in a
traditional sense. This leads to a reconsideration of the place of music within
this nexus. Some grounded examples will illustrate this point more clearly.
Going to a bowling alley with friends for a social night out is almost certain to
be soundtracked by music of one sort or another. In many instances this
music will be played through televisions that are also showing the
corresponding music videos. This televisual presence, experienced during a
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highly physical recreational activity, reinforces the place of music in the
experiential realm of multitasking. Individuals are engaged with the physical
act of bowling, with the social aspects of group interaction, almost certainly
with convergence devices conducting various tasks, and with televisions
demanding visual and auditory attention. The amount of elements competing
for cognitive processing power is vast for such a mundane activity.
The music being played should not be considered as a background to other
activities, for radio certainly helped to fulfil this function (Cantril & Allport,
1935), but instead is a mix of non-musical and musical modes of experience.
Music is present, but not present, heard but not appreciated except in
snippets or affective punctuations. It is a fully integrated part of the digital
multitasking subject for which social activity is multi-modal. In this case
bowling is represents a microcosm of a larger society where physical, ocular,
auditory,

nostalgic,

affective

and

cognitive

modes

of

delivery

and

interpretation are experienced simultaneously.
A courtly dance accompanied by orchestral forces playing a minuet would not
have developed this kind of crossover. The dancers had to focus on the music
for auditory cues to their next move, and the performers were a clearly
separable aspect of the whole event. The changes in structure of the minuet
for listening and the minuet for dancing illustrate this point.
The form and phrase length of minuet music mean for listening tend to
be a bit more standardized and formulaic than what is found in the
repertoire of ballroom music, at least during the first half of the
eighteenth century. In other words in the ballroom ne immediately
knows it is minuet music by its direct association with the dancers. For
minuet music sans dancing to be immediately recognised as minuet
music, Bach and other composers needed to instil in it a well defined 173

perhaps even exaggerated - sense of “minuetness”. (McKee, 2012,
p.29)
The musicians were viewed as independent entities removed from the
process of dancing, whilst still existing in a synergy with the dancers. The
music was a part of the experience, but as music, not as a part of a
technological lifestyle, as is seen with many modern social activities. Similarly
a mix of live and mechanically reproduced music accompanied dance halls in
the 1950s, when both jukeboxes and live musicians could be found under the
same roof. The jukeboxes however were separable from the experience of the
dancehall. They provided music, but were a technological extension, both
expected and appreciated. The music also required not just attention from
those involved in the dances, but a different mode of engagement to other
activities in their daily lives. The argument could be made that because
American diners of this period often had jukeboxes present, the customers
were multitasking with music in some way. Customers would clearly not be
focused on dance steps, and only one customer at a time had to exchange
money for agency over the specific songs being played. However music was
still something separate from the main activity of the diner. No one was able
to engage in his or her work life through the jukebox. No one was able to carry
around a jukebox with them in their regular lives, and unlike modern
televisions in the bowling alley, very few would have had one at home.
Music remained a separable example of something outside ordinary
experiences something to be engaged with via different sets of physical
movements and different understandings to other events. In the bowling alley
example, engagement with music expected in this way and is intrinsically

174

bound to the lifestyle of many of the bowlers. Experiencing multiple events
simultaneously is normal and accepted. Experience through convergence
devices, where physical movement is tied in with music, work, social
engagement and so on, is an everyday occurrence and not unusual.
That hearing is now tied into social activities that traditionally rely far more on
sight or touch (bowling remains a very good example) is almost a reversal of
the kind of interdependent sensory complex model generally assumed in the
literature. This model has sight, sound, smell, touch and taste as collectors of
varied information which provide necessary data in constructing an overall
understanding within the mind (Connor, 2004). Senses are referred to
separately, with each becoming dominant in their own arena. The type of
model needed to understand music multitasking is more in line with models of
process put forward by Massumi (2002) or Haraway (2008). The component
parts of the individual are interdependent and inseparable, with the individual
‘as is’ is neither temporally or positionally stable enough to properly
interrogate (see B. Kennedy, 2007). In this vein, such social events are now
inclined towards process because they combine many ontologically diverse
elements into what is then experienced as a seamless whole or entity. The
culturally constructed posthuman subject is created from this multitude of
events and technologies.
In speaking about companion species, Haraway describes the concept of
process alongside sym-bio-genesis and autopoiesis. The former representing
‘The shape and temporality of life on earth’ which is more like a ‘liquid crystal
consortium folding on itself again and again’ (2008, p.31). This idea moves us
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away from the tree of life metaphor and separable factors (for example the
five senses), towards a more blended kind of social experience facilitated
through multitasking lifestyles and devices. Music occasionally bobs to the
surface for some attention before being subsumed once again. Music is not
an add-on or external factor employed to stimulate these situations, as may
seem axiomatic, it is an integral part of the whole.
The second term mentioned, autopoiesis, is a favourite of Hayles (1999b) and
means literally ‘self making’ systems, usually biological in nature. Margulis
(2002) uses the concept to promote the idea of self referential and self
sustaining cells which develop their own form by drawing on flows of energy
and matter. Hayles extends this idea through virtual creatures and informatics
to allow for the development and divergence of such entities in a more flux or
process based state. Hayles has no argument with the biological concept; she
simply applies it to her own ends.
In her re-understood version of autopoiesis
The emphasis now is on the mutually constitutive interactions between
the components of a system rather than on message, signal, or
information. Indeed, one could say either that information does not
exist in this paradigm or that it has sunk so deeply into the system as to
become indistinguishable from the organizational properties defining
the system as such. (1999, p.11).
The cultural ontology of music generated through multitasking behaviours and
expectations within these systems of leisure, such as the bowling alley, are
examples of this theory in action. Music, which due to its disembodied nature
as an aural event could easily be described in terms of pure information, has
become somewhat indistinguishable from the surrounding system. It is difficult
to imagine the system without music. This change is highly significant, and
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moves the recreational situation more fully towards a technologically
integrated multitasking one. This sits in opposition to somewhat interrelated
but separable situations, as with the dance hall example. As we argued
previously, the idea of an objective reality has little credibility, and instead
social reality must be perceived as a constructed phenomenon (Lettvin et al.,
1959; Humbert Maturana, 1980; H Maturana et al., 1968) Individual elements
of such a system have been so completely subsumed by the system they are
a part of that realistic separation is not possible. This system or environment
is not objective in nature. Instead it is constructed in the minds and
experience of those who engage with it.
A situational approach to multitasking and convergence devices is often found
in academic literature. The following excerpts from Katz are typical examples
of this:
I am exercising at the University Recreation Center and hear some
unfamiliar rap coming from the weight room stereo. The attendant, a
student, tells me that we’re listening to a homemade compilation CD of
songs he downloaded from the Internet. The music reminds me of
another rapper, and I take out my portable MP3 player and bring up a
song. I hand the headphones to the attendant, who listens, bobbing his
head in appreciation.
I receive an e-mail from a professor of musicology in Rio de Janeiro
who had recently downloaded my dissertation from the Internet. He
wants to assign a chapter to his students but doesn’t have access to
certain recordings I cite. Could I possibly e-mail them to him as MP3s?
I do, and within seconds he is able to listen to these recordings, now
better able to make use of my work, whether to share, discuss, confirm,
or contest it.
I am in a store and hear an unfamiliar R&B song that piques my
interest, as it unexpectedly quotes a classical piano piece, Erik Satie’s
Gymnopedies, no. 1. When I get home to my computer I go to a search
engine and enter a fragment of the lyrics I remember; I quickly find
that the song is Janet Jackson’s “Someone to Call My Lover.” I then
call up one of a series of file-sharing programs I’ve used since the
demise of Napster and search for the song. Twenty-six copies are
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available, one of which I start to download. As I wait, I go to the All
Music Guide, a useful online reference, and find that “Someone
to
Call My Lover” was released on Jackson’s album All for You in 2001.
The review notes that the song also appropriates America’s “Ventura
Highway” (1973). (Later on, I download that song and find that what
Jackson sampled was its acoustic guitar introduction.) After a few
minutes, the Jackson song has finished downloading. I listen to it, and
yes, it’s the song I remember from the store. At some later date I may
copy (or “burn”) the three interconnected works (by Jackson, Satie,
and America) onto a CD and use them as examples of musical
borrowing in the seminar I teach on popular music. (M. Katz, 2004,
pg.158-9)
These considerations of music listening are often largely industry based and
whilst very useful in certain ways, fail to address the subjective coconstruction of music, the subject and environment which we find when
investigating music and multitasking. These positions do have a contribution
to make, and must not be ignored, but do not constitute the foundation of the
theories being set out here.
Outside ‘regulated’ or ‘prescribed’ situations such as the bowling alley, many
people are attempting to generate the experience of being involved in such
activities through the use of music. This kind of move can be seen clearly in
the increasing popularity of cinematic experiences outside of the traditional
cinema environment. Over the last century the experience of cinema has
been associated with large darkened rooms contained within a purpose built
building. One attends, watches a film and then leaves. This model is quite
close to the views of music as an outside other that were discussed
previously, and it is no coincidence that this type of cinematic experience is
also changing radically.
Immersive cinematic experiences, such as Future Cinema or Secret Cinema,
are becoming more popular and widespread throughout the U.K. Future
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Cinema describes itself as ‘a live events company that specialise in creating
living, breathing experiences of the cinema’ (2013). This essentially involves
having film screenings in custom chosen and re-decorated venues, where
actors recreate roles from the films being shown and interact with the
audience. They also use sets and props to expand the experience of the film
beyond the boundary of the screen.
This desire for cinema to exist in real life in some fashion is not limited to this
one company or type of event. Over the last several years it has been
possible to watch Gladiator in the original Roman amphitheatre in the city of
Chester (Chronicle, 2012), The Warriors in London Fields, Alice in
Wonderland in a two seat shed at the Brighton Film Festival, The September
Issue on the roof of The Berkeley Hotel (A. Jones, 2010) or go to an American
styled drive-in cinema in Manchester complete with roller-skating waitresses
(route66driveincinemas.co.uk, 2014).
The growing demand for such interactive events demonstrates an increased
desire to ‘be a part of it’ that bleeds over to and incorporates music. This can
be seen in the attendance of major festival style music events, where the vast
crowds make actually seeing the main act first hand unlikely. For example in
2003 Robbie Williams played at the Knebworth Arena to around 125,000 fans
each night for three nights. Although critics reviews were generally positive
many fans failed to see Robbie at all:
This venue cannot hold 125,000 people. It should be limited to 90,000
at the most. What made it worse was at the back of the arena there is
no view of the stage and screens due to the stage being hidden in a
dip. (Eleanor quoted in BBC, 2003)
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My sister and I left the Sunday concert after only 5 songs of Robbie
being on stage. We just could not see the screens from the back of the
area, let alone the stage due to the amount of people there….I look
forward to when he next plays a stadium arena, just so that you can at
least relate the ant-like figure on stage to the video screen version.
(Catriona quoted in BBC, 2003)
However people were still enjoying the actual spectacle and were excited and
happy just to be a ‘part of it’. Music is one of the easiest ways to accomplish
such an experience in day to day living. By attempting to soundtrack their
daily lives people are trying to exert influence over their understanding and
experience of situations via a mediated format.
It is a hyper-post-fordist culture in which subjects construct what they
imagine to be their own individualised schedules of daily life – their own
daily soundtrack of media messages, their own soundscape as they
move through shopping centres, their own work-out soundtrack as they
modulate the movement of their bodies in the gym. With its enveloping
acoustics iPod users move through space in their auditory bubble, on
the street, in their automobiles, on public transport. In tune with their
body, their world becomes one with their ‘soundtracked’ movements;
moving to the rhythm of their music rather than to the rhythm of the
street. In tune with their thoughts – their chosen music enables them to
focus on their feelings, desires and auditory memories. (Bull, 2007,
pg.3)
The creation of soundscapes is a direct result of the desire for environmental
privatisation and the resulting cognitive control that people feel is lacking in
noisy urban environments according to Bull (ibid). Instead of a noisy London
underground commute with hot cramped conditions, poor ventilation and the
potential frustration of breakdowns, commuters can attempt to recreate the
experience of an event such as Robbie at Knebworth.
In relation to multitasking there is some truth to this line of reasoning. People
are seeking control over their experience and environment, but one of the
overriding motivational factors that is not emphasised by Bull is a desire for
immersive cultural existence. It is this, and not control over the environment
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that is the driving factor at play here. Whatever the reasons scholars perceive
for this kind of auditory activity, in the literature surrounding headphone
listening there is little consideration of the impact or importance of multitasking
and affect. There is also little consideration of the non-conscious aspects of
music engagement that tie up with integration of convergence technologies in
the figure of the posthuman subject.
None of the quotes from interviewees that Bull (2007) includes in his book
discuss how much of the musical material they have chosen to engage with
via headphones is missed due to a lack of spare cognitive processing
capacity. No consideration is given to the concept of multitasking engagement
through one or more convergence devices. Equally the highly similar access
pathways that engage identical (or at least highly similar) motor-neuron
controls alongside significantly different modes of understanding and focus
are not developed.
By employing the concept of an expanded cultural experience, it becomes
possible to link music engagement with the desire to live the fantasy of culture
in which many are engaged. However more understanding of the multitasking
and affective elements at play must be included. Listening to music as a way
of helping soundtrack life, whether successful or not as a strategy, sits
alongside buying celebrity clothes, using certain perfumes, owning the right
technological gadget and socialising in the most current way.
It would seem that the desire to experience a world of immersive cultural
events could be seen to have nostalgia as the root cause. Cook argues that
the largest movement within the discipline of film studies in recent years has
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been the growing preoccupation with memory and nostalgia (2005). There
has been a dismantling of the traditional power structures between producers
and consumers of cultural events and artefacts, with the latter emerging as
privileged sites of meanings and ideologies. The consumer is heralded as a
sort of ‘scavenger, engaged in a process of appropriating the text and
rewriting it to suit their own purposes’ (Cook, 2005, pg.1).
This would certainly align with the arguments being made here for music and
multitasking as regards cinematic and cultural experience beyond the screen,
or continuing experience after the event. What becomes clear from this
examination of the desire to engage with cultural events is the huge role
music and more specifically music and multitasking have to play. Without
convergence technologies music could not be engaged in this fashion, and
without a multitasking understanding of modern life, the individual would be
less likely to have had her conceptions of what constitutes certain events
altered in this way to begin with.

Conclusion
The acceptance of complex multitasking as a mode of engagement in modern
society has led to a more deep relationship with music listening than
previously existed. Indeed, the term engagement has usurped the term
listening, and now indicated the posthuman subject as a whole; not just a part
of the process. This mode of engagement is facilitated and mediated through
the employment of digital convergence devices. These devices allow multiple
streams of information to become simultaneously grounded through an act of
re-embodiment in the posthuman subject, causing new relationships with
various activities to develop. The evolution of these devices has been partly
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technologically driven, and partly culturally driven. Their integration into
society and their subsequent ubiquity has allowed them a semi-invisible status
that facilitates a different type of music engagement, one that needs new
understandings and investigations.
Multitasking culture stretches and potentially overwhelms the cognitive
processing power of the brain. Whilst scientific experiments have shown that
the brain is capable of dual-task processing where task success rates are as
high as single-task success rates, it is only with the addition of pre-defined
criteria that this is possible. Multitasking must be managed (Wasson, 2004)
and must have a large practiced element to the tasks being simultaneously
undertaken (Hazeltine et al., 2002; Schumacher et al., 2001). The brain deals
with multiple threads of cognition at the same time, so long as they are
accessing different cortical nodes. It is when two tasks attempt simultaneous
access of the same node that processing problems are likely to occur (Borst
et al., 2010; Salvucci & Taatgen, 2010).
Complex multitasking whilst listening to music does not fall neatly within this
theoretical model. Sending a text message whilst listening to music accesses
language, auditory and motor centres in the brain, but each event of this kind
must be viewed as unique. The content of both the message and the music
will be constantly changing, so although the physical action required to access
the device is fairly repetitive, the content is not. The brain is forced to cope
with changing stimuli. In order to properly develop affective responses, both
physical and psychological, to the music playing, increasing workloads are
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being placed on the brain. This can potentially cause breaks in attention to,
and awareness of, the music being played.
This combined with the accepted model of music processing within the brain
makes the simultaneous access of the same cortical nodes by two different
tasks, music and another, extremely likely. Music has been found to process
across multiple sites within the brain and accesses some of the most resource
intensive and fundamental systems available (Blood & Zatorre, 2001; Peretez
& Zatorre, 2005; Peretz & Zatorre, 2003; Sloboda, 2004; R. Zatorre, 2005;
Robert Zatorre et al., 1996).
The creation of a culturally constructed body in flux is one of the cornerstones
of the posthuman subject (Cecchetto, 2013; Haraway, 1991; Hayles, 1999a;
Wolfe, 2012). Through the integration of technology into the body, music can
be engaged in ways and places that were never before envisioned. By
becoming a part of the technology that mediates it, music has shifted in both
nature and type, at least from the perspective of the subject (whether they
realise it consciously or not). Unlike previous physical media formats such as
vinyl, or compact disc, and even distinct from previous disembodied formats
such as radio (AM/FM and Internet), music within digital convergence devices
has become an accepted and vital part of the day-to-day experience and
expectations of users. Devices are purpose built to facilitate music, with
software and applications built in from the start, or available free to install.
Musical elements of such devices are constantly upgraded as marketing tools,
and consumers complain loudly if such devices are not able to multitask with
music (Dilger, 2010; Reed, 2013).
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The new places music goes into in this multitasking mode of engagement are
both physical spaces and psychological spaces. Both require the repositioning
of music and the subject within such paradigms. Technology has enabled a
work-based approach to social recreation with music, increasing demands on
cognitive resources. However when these resources are further diminished
due of states of overstimulation, such as stress, the ability of the brain to
properly process music is in danger of failing. The correlation between
overstimulation and drops in task/processing effectiveness is well established
in psychological theory (Hanoch & Vitouch, 2004; Ohman et al., 2001) and
with multitasking, overstimulation is a distinct possibility. The flows of
information which are constantly available can cause the experiencing subject
to feel overwhelmed (Hayles, 1999a; Turkle, 1995, 2005). This can cause
long lasting states of background anxiety that will influence the multitaskers'
experience of music.
The invisible and multi modal nature of many convergence devices (David
Beer, 2008; David Beer & Gane, 2008) means they are an accepted part of
the social makeup of many people. Sitting in a coffee shop with friends,
assessing the safety of a construction site, travelling in the car or on a train,
are all ordinary daily activities. These activities are now often accompanied by
devices that demand constant attention, devices that if not forcing, then at
least encourage multitasking engagement, and integrate music into
themselves. Music is placed under control, with previously unimaginable
libraries of sound available at the touch of a screen or button; becoming
physically indistinguishable from work tasks and social tasks because of the
nature of the devices and the uses to which they are put.
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This cultural integration of music into many other activities and tasks, all
processed through a few devices, often accessed in the same way using the
same physical gestures, has led to some interesting theories for music
engagement. Although not specifically focused on multitasking behaviour, the
theoretical work of scholars such as Bull (2007) do point the way to how
music is being reinterpreted and re-embodied through technology. The desire
to experience popular cultural events in daily life is one that can easily be
referenced through films and soundtracks. The increasing demand for more
interactive filmic experiences where location, scenery, props, actors and so on
are employed to create a more real experience of the cinema (Chronicle,
2012; A. Jones, 2010; route66driveincinemas.co.uk, 2014) maps logically
onto music and multitasking. People want to port the experience of cinema
and other significant events into non-cinematic spaces and scenarios. Music
is one of the most effective ways in which this can be accomplished.
The affective power of music is not in question, and the convergence devices
are well suited to making the experience of music portable. Attempting to use
music to isolate and control the affective responses of the subject fits well into
the concepts of multitasking with music. However the same issues of affect
and cognitive functionality surface again to require a pause in the celebratory
rhetoric that frequently builds around such discussions. The success of such
strategies must be tempered with the understanding that it is possible to
generate playlists with a highly specific aim in mind (see DeNora, 2000), but
then have entire pieces of music or movements within a score pass by
unobserved, and therefore unengaged on an affective level.
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The topic of music and multitasking has been a pivotal one for this thesis. It
has drawn several previous chapters together into discussions more
grounded in real-life examples. The main arguments which are expanded in
the chapters on Integration and posthumanism have come to be deployed
without as much surrounding and explanatory detail. This theme will continue
into the following section about music and the screen. Here a further move will
be made to ground our theoretical models in real-world situations. As
Multitasking has shown, examining large-scale cultural phenomena allows
concrete examples of music engagement to be grounded. In this vein the
epistemology of society as a screen based on will be used to demonstrate the
changing nature of our engagement with music.
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MUSIC ON THE SCREEN

Let's pretend the glass has got all soft like gauze, so that we can get
through. Why, it's turning into a sort of mist now, I declare! It'll be easy
enough to get through...In another moment Alice was through the
glass, and had jumped lightly down into the Looking-Glass room
(Carroll, 1982, p.127)

Introduction
Given the stated intent of this thesis to examine music in the spaces of the
21st century it is fitting that, having established the multitasking nature of
society, the epistemological positioning of society should also be examined.
We shall see that the dominant epistemology of social understanding and
dissemination of information has shifted from a print based one to a screen
based one. This shift has large ramifications for many sites of cultural
interaction, particularly the way in which music is experienced. Music is
predominantly experienced through a screen of one type or another, be it a
mobile devices, laptop, desktop or television. This shift in understanding and
experience has been little noted in academic music scholarship.

Spotify
The popularity of music streaming services as platforms for engagement was
established previously in this thesis. As increasing numbers of consumers
engage in this way, the effects of such services and this particular mode of
consumption can be illustrated through a brief auto-ethnographic example. As
I sit writing this chapter I have the premium version of Spotify (one of many
music streaming services) playing a mix of relaxing classics in the
background. I did not choose the music; in as much as I had no input into the
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music included in the playlist (essentially a digital mix tape), and in so far as
musicology would understand the term, I am not really listening to the music
being played. In fact I have completely failed to notice that the playlist, created
by someone I have never met (and probably will never meet), has ended and
the Spotify program, responding to algorithms I also have no understanding
of, has arbitrarily moved onto another playlist with a very similar title. This new
playlist, also been created by someone I have never met, was selected by the
Spotify program because it fits certain predefined criteria. The idea of allowing
a total stranger to populate my physical CD collection is unappealing to say
the least, yet I have no problem allowing the same stranger to model my
listening based around the loosest possible criteria whilst I focus my attention
elsewhere. In times past the entire concept of CD clubs, where random
selections based on previous purchasing patterns were mailed out to the
customer as potential purchase options was unappealing, and yet the Spotify
program making listening decisions on my behalf does not concern me at all.
“Why not use your own judgment and taste” would have been my cry to the
CD club members, and yet fifteen or so years later, here I sit, relinquishing
degrees of agency to a complex of machine code.
Beyond selecting certain rather broad criteria for Spotify to work with
(‘relaxing’, ‘classical’ and so on) I am exhibiting a profound lack of interest in
the specific music that is selected for me. This lack of interest is at least
twofold. On the one hand the monthly subscription cost for access to Spotify
is relatively inexpensive (equivalent to 3 pints of beer, or two gallons of petrol,
or entry into a nightclub) and can be entirely free if the end user is prepared to
endure occasional advertisements. Similar rates are available for the iTunes,
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Qobuz, Deezer and Rdio platforms. For my subscription I can listen to music
from almost any genre or subset twenty-four hours a day, seven days a week;
this significantly reduces the pressure on me to consider my choices. Unlike a
record, CD or MP3 album I am not ‘stuck’ with a purchase and can change it
instantly on a whim. There is no physical artefact to return, no drive to the
shops, no sales assistant to speak with. Secondly, my attention is really
focused on this piece of writing, and so long as the music I have selected is
not overly intrusive (a Megadeth inclusion would certainly be noticed on a
playlist labelled 'Beethoven') I am uninterested in the specifics of what is
playing. I am a professional musician, and enjoy having music around me as
much as possible, however the amazingly innovative arranging skills of ‘well
known composer’ pass me by. The magnum opus twenty years and endless
blood sweat and tears in its construction, has little significant impact on me. It
would initially appear that Adorno was correct in his lament for modern
listening techniques (1985).
Of course in the past I have travelled great distances and gone to
considerable expense and trouble to hear excellent performances of the
music I now treat with a sort of apathy; and here lies the key to
comprehending modern engagement with, and understanding of, music on
the screen. The mid 20th Century epistemological shift from print to screen,
through the medium of television, has influenced every facet of music
engagement and understanding. Even live musical events are now littered
with evidence of the sort of active disinterest I am demonstrating whilst typing.
People text quietly during performances of Beethoven at the Halle, people
check and even engage with twitter during X-Factor finals, and people record
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live rock concerts in an effort to document a specific event whilst also trying to
somehow make it ‘real’ by shifting it to an epistemological footing that they
understand; the screen. The posthuman subject is a multitasking one who
incorporates music into the flow of his/her makeup without allowing it to attain
the rarefied air of previous generations. The screen is the primary filter and
Launchpad for this kind of engagement.

Screens
Working at a computer I am interacting with a screen, watching television in
my lunch break I am with the screen (mobile or not), even walking through the
town centre of Lisbon on my holidays there is a giant screen set up to deliver
weather and important news updates (although their level of import is lost to
me as I speak no Portuguese). Like many in the modern developed world, I
understand a large portion of the events in my life through the screen. It
follows naturally that events traditionally far removed from the active
disinterest model, such as music, where the need for focused attention is
traditionally conceived to be very high, are relocated into this new dynamic.
The specifics of what I am doing at any point in time do little to break this
mode of engagement. The screen is so embedded in contemporary society
that its engagement patterns bleed through the psychological membranes that
traditionally separate disparate activities This shift is unconscious and like
breathing difficult to actively monitor, as evidenced by the fact that I am
embarrassed by the description of my lack of attention to the music to which I
am not 'listening'.
In the academic literature there are endless examples of people ‘listening’ to
music, with little to no consideration of the screen based hierarchical
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structures they are really engaged with (see D. Beer, 2007; Bull, 2007).
Studies discussing listening to headphones (Bull, 2007; Hosokawa, 1984),
collectors listening patterns (Sexton, 2007), economics, intangibility and
disembodiment (Styven, 2007), music and neuroscience (Grahn, 2009), and
so on, often provide highly robust and useful arguments and data, but there is
a general lack of investigation into the screen based epistemology that
dominates the current digital world. The smallest of shifts in theoretical
understanding of phenomena can send qualitative or quantitative studies
down radically different and hitherto little considered routes.
Music in modern society is engaged (not in a performance capacity) primarily
through some sort of technology, and more specifically screen based
technology. Smart phones, touch based MP3 players, touch based
computers, televisions and so on all facilitate an engagement with music
through technology and all employ screen based interfaces. This type of
interface and the modes of engagement it generates create a significant
deviation from the way music was experienced during the era dominated by
print based artefacts as opposed to screen based artefacts. This shift in
epistemology is felt throughout society, as changes are experienced in the
way many of the most regular and mundane tasks are presented and
understood. It is this ubiquity of screen-based interactions and understandings
that have most influenced how music is conceptualized in modern society.
Levels of attention for screen based activities are generally very different from
print based ones, and even peripheral activities are affected by the pull of the
screen.
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The Body
Combined with the reintroduction and prioritization of the body and materiality
in social theory (J. Bennett, 2012; Cecchetto, 2013; Coole & Frost, 2012;
Dyenes, 2001; Hayles, 1999a; Massumi, 2002; Wolfe, 2012), the way screen
based technologies influence our engagement and interaction with music
creates new sets of social knowledge. Not only is the mind-body (of which we
now perceive no Cartesian split) receiving information from its physical
environment, it is also overwhelmed with cognitive information from screen
based devices, some of which can be labelled as music. Engagement with
music in the techno-culture is reliant on several factors coming together at the
right time. The culturally constructed posthuman subject, the shift to an
ontology of popular music, advances in and the integration of technology, and
the multitasking nature of society all converge through the screen to create an
event through which users experience daily life as a constantly shifting stream
of information. Tasks may be perceived as the focus of the moment, but as
we have seen previously, they are in fact sharing mental resources with many
other events simultaneously.
As an example of the kind of bombardment the subject is under from
information both bodily and cognitive, we can return to the previously
mentioned multitasking driver. The subject is driving at speed, requiring
intense concentration on various external elements, such as the road ahead
and other road users. The body is providing feedback and stimulus
concerning the state of the road, the suitability of the current gear, the
condition of the engine, the temperature in the vehicle and a myriad of other
aspects. At the same time the driver is listening to music from their mobile
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convergence device, which is plugged into the car speaker system. This
device is also attached to the interior windscreen and is being used as a
satellite navigation device that shows a rolling map for the driver to follow as
well as issuing verbal instructions that punctuate the currently playing music.
This kind of multi-modal and relentless flow of information is not untypical on
the modern roadways of developed countries.
It could be argued that reading a traditional roadmap whilst playing music over
the radio is a similar scenario, but there are important differences. One is the
convergence of music and the map into one device that is able to deviate into
personal information (text messages arriving, or pre-set alerts for events for
example). The radio would be extremely unlikely to suddenly produce a
personal message for our driver, and changing the radio station would not
involve touching the map. Another difference is the constantly updating field of
information displayed by the rolling map. Traffic alerts, estimated times of
arrival, a glowing dot representing the car, petrol consumption, speed and
other information is continuously updating the driver. Finally there would be
very little chance of the driver following the traditional roadmap into a river or
other hazard. This represents the biggest element in the example. The driver
understands and interprets so many elements of their lives in a similar screen
based mode of engagement that defaulting to a highly popular one, computer
games, is a common occurrence. The epistemology of society in a screenbased mode allows the driver to comprehend and actively engage with all of
the information being produced by the device. Unfortunately in this scenario it
also produces the chance that one situation, driving on a real road, could be
epistemologically conflated with another vaguely related one of playing a
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racing game on the television at home. A Google search for ‘satnav car
crashes’ reveals the frequency of the occurrences around the UK and the
need for the screen to be taken very seriously in any consideration of how the
techno-culture disseminates and comprehends information.

From Print to Screen
The shift from a print based society to a screen based society was one of the
fundamental changes to occur in the 20th century. Although shift has been a
gradual process certain developments, such as the expansion of the British
Broadcasting Corporation from radio to television in 1936 (with various other
European countries to follow suit in the 1960s) must be seen as highly
influential. Television initially followed the patterns and content of Hollywood
cinema, also drawing heavily on vaudeville and the stage play, but it soon
came to be recognisable as its own medium with its own processes and
complexities (Bolter & Grusin, 2000). This movement has ‘irreversibly shifted
the content and meaning of public discourse, since two media so vastly
different cannot accommodate the same ideas’ (Postman, 1985, pg.8). Such a
stance leads Postman and others to claim that the second half of the 20th
Century must be understood through the medium of television. This means
more than simply people spend more time watching television than reading
books; it is a challenge to the basic methods and assumptions behind how
people understand the society they live in. Without adopting any of the
alarmist rhetoric that can be present at times with Postman, we can accept
that delivery of information, use of language and modes of engagement are all
influenced by the technology a society uses to function effectively on a day-today basis. The change from print based media to television and more recently
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screen based new media devices, directly affects how people perceive and
interact with a vast range of phenomena.
McCarthy for example argues that:
Televisions presence networks places like the waiting room or the
store, aligning them with other more abstract human processes that are
happening elsewhere. A “spatial reading” of the operations is
particularly illuminating when it addresses how the common-sense
epistemologies and practical operations of commercial institutions
make abstract geopolitical or abstract hierarchies palpable in the
micropolitical terrain of social space and everyday architecture.
(McCarthy, 2001, p.93)
Television reaches a wider audience than any of its print based counterparts,
for example the new J.K. Rowling Harry Potter book is being labelled as a
publishing sensation, with sales predicted to reach into six figures (Furness,
2016). In contrast the latest series of the BBC television show Top Gear was
considered a failure when its finale attracted only 1.9 million viewers (Plunkett,
2016). However large viewing numbers do little to guarantee that television is
having an influence over how viewers think on certain issues (Bignell &
Fickers, 2008). Whilst this is an interesting topic in and of itself it is not an
influence over how audiences may think on a particular subject that is
specifically of interest here. We are interested in how vast exposure to
television has encouraged audiences to become adapted to engagement with
the screen. With an average viewing time of 4.3 hours per day and over 25
million television licenses purchased in 2012 (Doubtfire & Williamson, 2013)
television has become the dominant mode of entertainment in the U.K.
specifically and the developed world in general.
In simple terms, modes of engagement and understanding are like any other
practice. The more things are experienced and understood in a certain way,
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the more that method of engagement comes to be natural and relied upon.
This is reminiscent of the learned element prevalent in successful multitasking
experiments that we examined previously (Hazeltine et al., 2002; Schumacher
et al., 2001). As certain modes of engagement are in ascendancy, so too are
other modes likely to be in decline. An average television viewing time of
between one and three hours per day was revealed in an 11,014 strong study
of five year olds viewing habits (Parkes, Sweeting, Wight, & Henderson,
2013). Print, and therefore the majority of school based reading and
standardised testing has, to a certain degree, been left behind, and has been
replaced with the screen. The operation of televisions and other digital media
is simply an expected part of the lives of many children, whereas over recent
years, sitting and reading a printed book has suffered a decline in popularity.
The percentage of 6-17 year olds with designated print based reading time
each day in school is only 17% (Scholastic, 2014) with only 51% of the same
group reading for fun outside of school (ibid). In contrast a 2013 study of
American children found that 78% of teenagers have a cellphone and that
74% access the internet through cellphones, tablets and other devices at least
occasionally (Madden, Lenhart, Duggan, Cortesi, & Gasser, 2013). A similar
Ofcom study found that in the UK a quarter of 8-11 year olds and one in
seven 12-15 year olds own a smartphone of their own and regularly use it to
access the internet (2015). The operation of complex digital technology to
access the internet is certainly equal in complexity to the reading of a book,
but the focus seems to have shifted away from print based media and towards
the screen. The reading and understanding of a printed book can be
considered as a very different process than accessing that same text on a
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screen based device (Hayles, 2013). A lack of hyperlinks, moving text, moving
images and interactive sections often including sound clips are only a few of
the ways in which these two experiences can differ.
Television is so much a part of the modern social landscape that it has been
blamed for the development of a variety of health related issues such as
obesity, heart disease and blood pressure, even amongst the very young
(BBC, 2005; Beckford, 2011). It has been linked to developmental and
behavioural issues in children and teenagers (Collins, 2013) and to drops in
the standards of literacy and vocabulary and even increases in attention
deficit disorder (Christakis, Zimmerman, DiGiuseppe, & McCarty, 2004). Such
pervasiveness of issues attributed to television (whether justifiable or not)
demonstrates how influential the medium is and how far the reach of this
particular mode of engagement has spread.

Technological Determinism
It is important at this stage, with the influence of television in people’s lives
and the effect that influence can have firmly established, to quickly reiterate
this thesis stance on technological determinism. This thesis takes a softdeterminist approach that modifies the generally dominant technology drives
social change maxim into a more collaborative positioning of human agency,
cultural influence and technological developments. In its composition,
performance and ontology music is social as well as technological. The
posthuman subject also defines itself in this manner. Without re-entering
discussions which have been extensively argued previously, if we retain sight
of Turkle’s idea that ‘computers evoke rather than determine thinking’ (2005,
pg.27) we will not accidentally stray into hard determinist patterns of thought.
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Pretty Lights
Although multitasking through screen is a digital age phenomenon
representing music on a screen is not. It has its roots some way back in the
20th Century when digital MP3 players, smart phones and the Internet were
inconceivable in their current form and popularity, and the tablet pc was the
stuff of science fiction writing. An example of such a technology is the
personal semi- portable (they were quite large) ‘Boomboxes’ which were
invented in 1970s Japan as a method of recreating the sound quality available
on a home stereo system whilst on the move (Browne & Browne, 1990). Their
chassis frequently included sets of coloured lights (initially green), which were
designed to symbolize the oscillating frequencies or volume levels of the
music being played. The Crown ‘SZ-5100 S’ (See Figure 3) is a typical
example from the early 1980s, which includes a graphic representation of the
music being played, via coloured bars of light in its upper left corner.

Figure 3: Crown SZ-5100
Tellingly, this concept has not been abandoned in the 21st Century, but
merely updated to something like the Santo boombox in Figure 4. This newer
model includes various digital technologies not available in the 1970s or
1980s. According to its blurb, the ‘Santok SMC1000 Stereo Boombox with
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SRS is an iPhone or iPod docking station that comes with a high resolution
VFD display with a sound sensitive graphic equalizer’ (Jorymon, 2013).

Figure 4: Santok SMC 1000
These two boomboxes demonstrate that the concept of music represented in
technological visual form is firstly not new, and secondly has not lost its
appeal in the forty years since it first was made available on devices such as
these. The idea of music on the screen, music as something to be looked at
and engaged with in the same way as television programmes has had a long
time (in terms of the pace of technological advancement) to become deep
seated in society. Since the move to playing music on computer systems
became an accepted practice, these types of visual indicators have been
staples of music programs across platforms. VLC player, Windows Media
Player, Apple’s iTunes players, and many other computer programs
developed by smaller companies all include so called ‘visualizers’. These can
vary widely, from more complex versions of the Boombox interface, to highly
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intricate ‘swirling lights’ or ‘tunnel of light’ visualizations, which come with
fullscreen features and a myriad of customization options.
Music is displayed on the screen alongside word-processing programs, the
Internet, databases, spreadsheets, books and photographs. Traditionally the
mode of engagement required for interacting with a spreadsheet in an office
environment, or photographs of a family holiday would have been radically
different from the mode of engagement entered into with music. Whether
listening at home, or attending a concert, the mind would be aware of the
music being played, and crucially, it would generally have made a choice to
cease one activity to engage fully with another. The idea of doing accounts at
home whilst listening to music is not unrealistic at all, however both tasks
would be separated, if by nothing else than by the distinction in physical
artefact and tactile engagement. The act of putting on a record, compact disc
or the radio, and then returning to the accounts book serves to separate out
the two activities. Each is distinct; each requires different skills and fulfils a
different purpose. The idea of working on account spreadsheets whilst
attending a live music event seems at first to be comical; however music on
the screen has enabled just this type of crossover to become possible.
In the above example, the spreadsheet program exists on the screen, and
music exists on the screen. Both are activated and manipulated by similar
sets of physical movements (mouse, trackpad, or multi-touch gesture), both
are visually represented on the screen and both can run simultaneously. The
individual is engaging in distinct activities but through the same medium and
with virtually identical physical protocols for activation and cessation. As we
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evidenced previously in this thesis music activates and is processed through
various neural centres. The brain links activities with pattern based learning
and recall by engaging the same centres repeatedly for the same tasks
(Altenmuller, 2003; Baird & Samson, 2014; Peretez & Zatorre, 2005; Salvucci
& Taatgen, 2010). When tasks that ordinarily employ different areas of the
brain are activated using the exact same physical actions, confusion as to the
distinctiveness of tasks will begin to arise.
This also links directly to the primacy of the body in construction of the
posthuman subject. Again, as we examined previously the body must not be
underestimated in the role it has to play in construction of the subject. With
this in mind it is not unreasonable to argue that activating various neural
centres for distinctly different types of task, but through the same physical
actions, will have consequences for both the tasks and the subjective
understanding of them.
To stress the importance of this point we can consider the series of electronic
games under the ‘Guitar Hero’ (and recently ‘Band Hero’) brand. These
games involve the gamer interacting with a plastic replica electric guitar in
order to push one of several coloured buttons at cued times in famous songs
which are playing via the games console. The plastic instrument has no
strings and is incapable of producing musical notes on its own. The entire
game could easily be accomplished with a more traditional console controller.
However by shifting the controller to a shape that engages many of the
desired qualities of rock music, the game changes the way participants
perceive their activities. The following account of a Guitar Hero performance
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is, despite being a little negative in its language, quite an objective report of
the activities taking place:
In the downstairs den of his family’s home, Chris Chike was sitting in
an easy chair with a toy guitar across his lap. While his eyes were
trained on a big-screen television inches away, his hands were
frantically working the bruised plastic instrument held together with
masking tape. His left hand was tapping manically at five colored
buttons on the guitar’s neck, while his right hand made graceful leaps
between the neck and a large black button on the guitar’s body, where
a real musician would be strumming at strings. His movements were
precisely choreographed to the action on his television set, where
color-coded musical notes stampeded down the neck of a simulated
guitar in time to a relentlessly bombastic heavy-metal ballad. (K. Miller,
2009, p.396)
Ignoring the negative connotations of phrases such as ‘real musicians’ we can
use this report to contrast with a much more flamboyant and idealized version
of a similar performance:
A video camera pans over the wheels and body of a red motorcycle
and comes to rest on its rider, who introduces himself as he dismounts:
“What’s up, Internet? My name’s Freddie.” As a deferential roadie
helps remove his black leather jacket, Freddie Wong proclaims his
intention “to come and rock you with ‘YYZ.’” He explains the heavy
chains he wears around his neck: “The reason I have them on is that
my solos are so blisteringly fast that if I didn’t keep them tied down
somehow, I might impregnate women.” Another assistant hangs a
miniature electric guitar around Freddie’s neck, and he turns to a TV
topped with liquor bottles to begin a virtuosic rendition of Rush’s “YYZ.”
Guitar Hero II’s on-screen streaming notation is superimposed over
close-up views of his performance. Every hammer-on and pull-off has
its exaggerated flourish; Freddie plays some passages with the guitar
held behind his head, turns away from the screen to demonstrate his
mastery of the material, and often lifts the guitar neck into rock-god
phallic position. At the end of the song, he smashes his instrument into
pieces. (K. Miller, 2009, p.395)
This second account of a Guitar Hero performance is the fantastical version
that the game is trying to sell. The trappings of rock performance are notably
present, from the roadie, to implied sex with women, to large amounts of
alcohol and the eventual emotional destruction of the instrument. The
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performance as described captures the spirit of excess and abandon that is
frequently promoted in mass media when rock music is discussed. The Guitar
Hero product, and its many progeny, are very good examples of linking music
on the screen to bodily performativity. The screen displays the trappings of
rock music whilst playing famous songs, and the user becomes a part of the
performance in a way not previously available to them. The plastic controller
allows a bodily relationship to develop that was not possible by playing either
traditional or air guitar. Playing the traditional instrument to the level of Alex
Lifeson (guitarist for the band Rush) requires long years of learning and
intense concentration during performances, which potentially removes much
of the performance and operatic aspects represented above. Air guitar lacks
the physical interface and mode of interaction that the controller generates. A
tennis racket may substitute for the controller, but it has absolutely no
influence over the music being played, and there is no sense of development
or progression to be gained, unlike the Guitar Hero game, which has both.
Miller (2009) labels engagement with Guitar Hero as a schizophrenic
performance. He argues that the games feel like making music because the
‘affective experience of making music is so bound up with embodied
performance’ (K. Miller, 2009, p.424). Players understand that they are not
really playing guitar, just as they are not creating ‘new music’ as such,
however the new mode of musical interaction Miller identifies is exactly the
mode of interaction that can be seen throughout modern musical
engagement.
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The development of Guitar Hero into the Rocksmith product (Ibisoft, 2014)
takes the idea of music based physical gameplay into the realms of traditional
music education. The game interfaces directly with a full functional electric
guitar and not only allows the learning and performance of hit songs, but also
includes various scales, arpeggios, and chord patterns. The popularity of this
product (Parfitt, 2013) confirms that users are happy to experience not just
music through the interface of their games consoles, but also music
education. The screen is a natural learning environment for those who have
learned to understand many of their activities and tasks in daily life in a similar
fashion. As terminology has moved on from phrases such as ‘screenager’
(Rushkoff, 1996) and ‘digital natives’ (Prensky, 2001) which described:
students – K through college – [who] represent the first generations to
grow up with this new technology. They have spent their entire lives
surrounded by and using computers, videogames, digital music
players, video cams, cell phones, and all the other toys and tools of the
digital age. Today‟s average college grads have spent less than 5,000
hours of their lives reading, but over 10,000 hours playing video games
(not to mention 20,000 hours watching TV). Computer games, email,
the Internet, cell phones and instant messaging are integral parts of
their lives. (Prensky, 2001)
towards the ‘app generation’ (Gardner & Davis, 2013):
It is our argument that young people growing up in our time are not
only immersed in apps; they’ve come to thing of the world as an
ensemble of apps, to see their lives as a string of ordered apps, or
perhaps, in many cases, a single, extended, cradle-to-grave app.
(We’ve labelled this over arching app a “super app”). (Gardner & Davis,
2013, p.7)

Music for many only exists on screen and as part of something else; a music
video, a television advertisement, a motion picture, or a game. In his analysis
of the music used in the computer game ‘Bioshock’ Gibbons identifies the new
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ways music is being employed within the fictional world of the game. It is
employed both ironically, as a reminder of a pre-dystopian United States, and
as a narrative function of the plot, with lyrics deliberately being positioned to
be misread as a part of the game world (Gibbons, 2011).
Bioshock features about 20 songs from the 1930s, 1940s, and 1950s,
including popular tunes from The Inkspots, Django Reinhardt, Billie
Holiday, and others (see Table 1 for a complete list). I argue that this
game's nuanced use of popular music as a narrative element
represents a step in a new direction for the inclusion of pre-existing
music in games, and highlights the possibilities for such inclusion in the
future. By a “narrative element,” I mean to suggest that Bioshock is
more an “interactive fiction” (Tavinor 2005) than a pure game in the
ludological sense-in the manner of, say, Tetris or The Sims. (Gibbons,
2011)
In both the Bioshock and guitar hero family of games, it is possible to see the
new ways people are being encouraged to view music on the screen. Music is
embodied in the technology of a plastic controller and console, which players
feel allows them access to some level of performance or creative
engagement, but which could not be confused with a traditional instrument.
Music is placed centre stage within these games to the point where it almost
is the entire game (ibid). It is interwoven with the content and narrative of the
game so tightly that conceptual separation may not occur to some players.
The fact that many activities are now conceptualized, initiated and completed
entirely online, with no physical artefact, aside from the medium of a computer
or ICT device, only serves to re-enforce this blurring of traditional boundaries.
Computer programs, films, television shows, books and music (including
albums and live concert performances) are all available to be purchased
through dedicated internet sites run by companies such as Google, Microsoft
and Apple. The lack of a need to enter into a physically based music
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emporium such as HMV removes elements of solid distinction from sitting at a
desk in an office environment. Now much may be accomplished online and
often without a physical product being received. Instead of the fictional office
worker disengaging one environment for another, the two environments
effectively merge into one fluid space. Just as Gardner was arguing the case
for many apps being viewed as a sort of continuous super-app (2013) so too
can multiple virtual environments be viewed as continuous sequences that are
representative of the techno-culture and the experiencing subject. Even when
a physical artefact is highly desirable, as in the case of limited edition vinyl
releases, there is often a download card attached, which allows the owner to
place a digital version of the vinyl onto their convergence devices. This
strongly intimates that the vinyl may be valued for something aside from the
music it contains, such as status or aesthetics (see Sarpong, Dong, & Appiah,
2016).
The importance consumers are placing on the physical spaces of music is
changing, as can be evidenced in the shift to online music retail. Spotify for
example claims over 24 million active users in 2013 (Spotify, 2013), whilst in
the same period HMV announced its intention to enter administration with the
subsequent closure of 66 stores in the UK (BBC, 2013). Bull (2007), DeNora
(2000), Simun (2009), Williams (2001) and others have argued for changes in
music engagement through technology; however the core assumption of
separation which has always existed in the humanist paradigm is losing
strength and must be reconsidered.
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Dissemination
Like television, digital devices that place music on the screen have proved
incredibly popular. Although some sources have reported a slowdown in sales
of MP3 players over 2010/11 (EITO, 2010), which is potentially explained by
consumers desire for multitasking convergence of technologies over single
function devices, the available overall figures up to that point are still huge
and warrant a quick recap. Up to the 2nd quarter of 2012 it is reported that
Apple had sold 46.5 million iPod touch units, in addition to 86 million iPhones
and 34 million iPods; with Samsung selling 21.25 million smartphones in the
U.S alone between 2012-2012 (Cheng, 2012).
As we have seen it is convergence devices (Dwyer, 2010; Jenkins, 2006) that
place music into the same arenas as traditionally unrelated activities.
However examining the related phenomenon of smart televisions will help to
make the point broader and more relevant. These smart televisions frequently
include:
.

Wi-Fi radio or Ethernet connection, for connecting to your home
network.

.

Central processing unit (CPU), the computer brain that manages all the
device’s operations and commands.

.

Operating system (OS) that serves as the interface between the CPU
and software-based applications.

.

Graphical user interface (GUI) for displaying menus and other options.

.

Software-based apps that enable connection to various web-based
services. For example, a smart TV might have built-in apps for Netflix,
Hulu, and Pandora. Most smart TVs come with several apps preinstalled; some smart TVs enable additional apps to be installed after
purchase. (M. Miller, 2015, p.45)
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Often these devices also include technologically or manufacturer specific
software and hardware designed for specific purposes, for example
connectivity with Google ChromeCast.
Sales of these smart televisions have increased 211% over the last few years
and show little sign of flagging (Doubtfire & Williamson, 2013). This is an
example of technology responding to the multitasking and screen based
requirements of consumers, with effect being to change the nature of the core
experience drastically. Surfing the Internet on a smart television feels
unfamiliar in comparison to doing so on a computer or phone/tablet.
Navigating familiar applications such as Google or Spotify require subtle but
importantly different activations, and the use of a handset that was designed
for television interaction and then adapted, removes the physical familiarity of
the practice. The experience lies somewhere in-between the two, in a new
mode of engagement which is thus far largely unexplored. Research is
beginning to point to the abandonment of the traditional television handset for
controlling functionality. A touchscreen solution would be inconsistent with the
entire point of having remote control, and so manufacturers are developing
tablet like touchscreen controllers that will allow a more familiar mode of
engagement for users (M. Miller, 2015). In an experiment designed to
investigate users preferences with regard multimodal or unimodal interaction
with smart televisions the results showed that:
A subjective rating of the level of preference was recorded in the
sequential input mode using a modified Likert-type rating scale, while
each participant’s preferred mode was observed in the simultaneous
scenario. Additionally, the completion time and error rate were
measured in both experiments. When performing the simple task, user
group 1 used multimodes more so than group 2. However, in the
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complex task, both user groups preferred multimodes when modes
were simultaneously presented. Considering effective quality factors,
input modes of a smart TV should be simultaneously provided with a
voice and motion-based pointer multimode. (Seong, Jung, & Park,
2016, p.1)
Interacting with convergence devices is done through a screen with multitouch gestures and interactivity of a certain type, and so this is how users
expect developments in technology to continue. When new technology such
as smart televisions, try to employ old control mechanisms, like the traditional
remote control, the results show that users struggle to adapt.
The same dislocation of familiar experience occurs throughout modern digital
device usage. Through the screen convergence devices are can store and
activate almost any modern media format. Photographs, films, books,
mindmaps, spreadsheets, maps, tickets for events or transport, and so on can
all be accessed quickly; and most importantly, through the exact same
interface as music. There are even apps to allow a smartphone to function in
a similar way to a credit or debit card, which significantly blurs experiential
boundaries. The smart barcodes found on many event posters and
advertisements are designed to be scanned with a smart phone, which then
retrieves additional content or information via the Internet. The physical poster
is more of a pointer to the 'real' or extended information that is only available
through the screen interface of a convergence device. This could be
considered as a sort of physical version of the hyperlinks found on most web
pages

Music on the Screen
Examining music on the screen is no different from examinations of everyday
life and interactions with technology. Through ethnographic research Sherry
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Turkle examines the way people come to see themselves ‘differently as [they]
catch sight of [their] images in the mirror of the machine’ (1997, p.9). Living
life through the screen of modern digital devices affects many aspects of
interaction, perspective, relationships, work patterns and almost every other
facet of our current society. Although not directly applied to music, Turkle’s
investigations weigh heavily on the conceptual and applied understanding of
music as it exists in a screen based epistemology.
Turkle discusses the way ‘always on’ technologies, such as mobile phones,
are disrupting the established behaviours and perspectives of several areas of
daily life amongst different groups of individuals. For example management
consultants are identified as having lost the interaction that they used to
engage in whilst waiting for taxis or for flights at the airport due to their
‘preoccupation with multimedia devices’ (Turkle, 2011, p.40). This loss of
interaction is, Turkle claims, at least partly to blame for their loss of ‘instincts’
in the competitive world of corporate business (ibid). Similarly Turkle
describes events at an academic conference:
I had travelled an exhausting thirty-six hours to attend a conference on
advanced robotic technology held in central Japan. The packed grand
ballroom was Wi-Fi enabled: the speaker was using the Web for his
presentation, laptops were open throughout the audience, fingers were
flying, and there was a sense of great concentration and intensity. But
not many in the audience were attending to the speaker. Most people
seemed to be doing their e-mail, downloading files, and surfing the Net.
The man next to me was searching for a New Yorker cartoon to
illustrate his upcoming presentation. Every once in a while, audience
members gave the speaker some attention, lowering their laptop
screens in a kind of curtsy, a gesture of courtesy. (2011, p.39)
Turkle is focusing here on the way people can be ‘alone together’; present
and not present at the same time due to virtual interfaces, however the
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argument can be shifted and similar trends identified in engagement with
music.
Attending to music in a similar mode of engagement as Turkle found at the
conference, is one of the base assumptions of musicological theory. Whether
discussing the musicality of Cage or the sociological trends of the Beatles, it is
a given that a certain amount of concentration and attention is provided on the
part of the listener. If however, the listener is reacting to music as though it
were a screen-based event like television, what does this do to their
attentiveness? Surfing the web or checking emails whilst in a lecture theatre is
considered proof of inattention by Turkle, so the same criteria can probably be
applied to music engagement. My ‘active uninterest’ patterns from earlier
begin to have increased bearing on the actual mode of interaction with music
as well as the positioning of music in modern life.
Turkle uses one form of highly popular mass communication and interaction,
social-media and gaming, to question the amount of satisfaction people are
deriving from these modes of sociability. More importantly she also questions
the conscious choices people are making during these episodes.
After an evening of avatar-to-avatar talk in a networked game, we feel,
at one moment, in possession of a full social life and, in the next,
curiously isolated, in tenuous complicity with strangers. We build a
following on Facebook or MySpace and wonder to what degree our
followers are friends. We recreate ourselves as online personae and
give ourselves new bodies, homes, jobs, and romances. Yet, suddenly,
in the half-light of virtual community, we may feel utterly alone. As we
distribute ourselves, we may abandon ourselves. Sometimes people
experience no sense of having communicated after hours of
connection. And they report feelings of closeness when they are paying
little attention. In all of this, there is a nagging question: Does virtual
intimacy degrade our experience of the other kind and, indeed, of all
encounters, of any kind? (Turkle, 2011, p.35)
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This questioning of experiential satisfaction can be broadened to include
music through an examination of the behaviours of an increasing number of
individuals at live music events. Are those attending live events conscious of
their need to experience music through a screen? Do they question this
altered mode of engagement at all, or is it simply so ingrained in the technoculture that the question does not arise?
The search term ‘live concert’ returns 8,110,000 results on YouTube (as of
10/08/2016), a significant number of which are fan made and technically
illegal. These fan recordings are frequently made using one or several
convergence devices such as the iPhone. These fan recordings are often
posted online in a ‘not-for-profit’ capacity. Frequently great care has been
taken on to obtain specific camera angles and the best sound quality
available. It is also not unusual to find an edited montage recording made
from, several individual recordings of the same event. These are presented in
such a way so as to mimic a commercial concert recording. There are several
articles examining the idea of ‘bootleg’ or non-official concert recordings, both
audio or video, but none account for the impact of the act of recording on the
experience of the individual doing the recording (Neumann & Simpson, 1997;
Nieckarc, 2005). Whilst it is important to investigate virtual communities, what
is of the upmost importance for this thesis is to ask several related questions.
When an individual's attention is focused on recording a live music event, are
they still engaged in that event through a traditional understanding of
engagement? Is the act of screen based mediation the only way that many
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are able to understand and experience the event in a manner that they are
used to?
Anecdotally, tourists may offer some light on the theoretical perspective
necessary for this line of investigation. Whilst on holiday and enjoying the
sights, sounds and smells of a new city it is not unusual to see an individual
absorbed in the act of recording the experience on a digital video recorder.
They are seeing all of the same things as everyone else, but it is all mediated
through the camera lens. A second part to this line of argument is the
developing arena of augmented reality applications designed with tourists in
mind. Software developers are designing applications that are able to offer
cultural insights, histories, related topics of conversation and other elements
to popular destinations and monuments.
Tourists usually request precise and tailored information while
exploring a destination. They need accurate information about
accommodation, restaurants and tourist attractions, amongst others, in
order to make the most of their experience. Mobile Augmented Reality
(AR) can help tourists in the process of obtaining such information in a
very simple way. (Marimon et al., 2010, p.1)
In a more recent study researchers found that augmented reality in the
tourism industry was gaining popularity and that destinations were well aware
of the need to engage in this multimodal fashion:
Augmented Reality has proven so far to be a technology that can
provide tourists, and citizens of course, with much more personalized
content and services tailored to their particular needs. Specifically, AR
tourist guides are able to display content upon request as tourists travel
around the city, exploring the cityscape and the sites. As such, one
could say that mobile AR applications allow users to explore the world
by adding new layers to their reality, thus resulting in a new interactive
and highly dynamic experience. Moreover, as these applications are on
most (if not all) occasions accessed over mobile devices with GPS
functionalities, tourists can gain additional benefits and navigate
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themselves interactively with the help of the direct annotations of the
selected locations. (Kounavis, Kasimati, & Efpraxia, 2012, p.3)
Two questions which are directly applicable to this study of music arise as a
result of this relatable situation: 1) is the person as engaged with their
environment as someone who is not operating a complex and technically
demanding piece of technology? And 2) is the experience only ‘real’ for them
if they mediate it through the screen? To answer the first question requires
consideration of a variety of specialized topics such as multitasking,
neurobiology, affective studies, and psychology, which can be found
previously in this thesis. However question number two is situated exactly
where we need to be right now.
Simulation is not a new concept in the social sciences or cultural theory, but is
usually not applied to music due to the ‘direct’ nature of music interaction.
However when mediated through the screen and placed into a similar mode of
engagement as television, books, and workplace-based activities, the
question of simulation becomes more urgent. For a working definition it is
logical to turn to the most widely quoted (and often misquoted) theorist of
simulation, Baudrillard. He identifies three levels of simulation: 1) simulation
as an obvious representation of the real (like a painting), 2) simulation which
blurs the boundaries of reality and fantasy (such as the map in Borges’ fable),
3) simulation as the ‘hyperreal’ where real events and artefacts exist, but are
based entirely on fantastical ideas that never actually existed (such as the
Disneyland fairy tale castle) (Lane, 2000).
The crucial element to understand before discussing any potential relationship
music may have with simulation is that these things are real. They are not
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simply flights of fancy or topics for discussion, but are objects that actually
have an existence in the physical world. The castle at Disneyland in North
America clearly exists, despite being a third order simulation. Failure to attend
to this fact leads to woolly discussions of simulation and fundamentally flawed
theorizing (Lister & Dovey, 2009). Turkle comes close to the way music
interacts with the idea of simulation when she writes ‘these days we see the
world through the prism of simulation’ (2009, p.5). Unfortunately Turkle, like
many people investigating technology, does not apply her theories to music;
instead focusing on wider topics in the relationship between society and
technological advancement.
This idea of simulation is applicable to the concert attendee who records the
event on a digital convergence device. Through television and other screen
based sources western subjects experience much of their lives as
simulations. The weather reporter on the news is not really standing in front of
a giant moving map of the U.K; the pitch in football or rugby events does not
really have tactical plans laid out over it; the characters in soaps do not exist
in the traditional sense, however all of these are accepted as existing for a
given value of the real. The screen creates simulations of various levels every
day. Even typing now, I am not putting ink onto paper. Through very clever
programming and extremely intelligent design the computer is conspiring to
convince me that I am working on paper, but I am not, and instantly the
problem deepens because I believe it is the computer as some sort of
subjective entity that is doing this. Because so many aspects of modern life
are simulations presented through the screen it is not surprising that the
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concert attendee feels the need to experience music as a mediated screen
based simulation.
The argument could certainly be made that the event they are attending is
real, however with technology acting both visibly and invisibly to create the
live ‘event’ is that a tenable position to maintain? Are the vocals live; and even
if they are being performed in real-time they are almost certainly travelling
through a vast array of technological mediation to produce reverb and delay,
to effect the equalization, perhaps to correct the pitching of some notes.
Recording this event simply adds another layer of simulation to an already
largely simulated event. The concert attendee can better understand this by
placing it onto an epistemological footing that resonates with the rest of the
events in his/her life.

Conclusion
The shift from a print based epistemology within society to a screen based
one has been shown as the facilitator in allowing music to be understood in
the same way as traditionally screen based elements. The interface of the
screen encourages a re-materialization of music into the body by shifting
notions of music away from the abstraction usually associated with it; back
into a mode of engagement linked to a physical artefact, the screen. Music
within

our

current

techno-culture

was

bound

to

undergo

certain

epistemological changes, however the manner of the affect and the
implications that may be drawn from it are more far reaching than anticipated.
Music is understood in the same mode of knowledge construction as a
television program or a social media site on the Internet, and through this
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understanding the levels of attention listeners infer as being required by music
change. So too do the methods and spaces of music interaction change.
Music is no longer a distinct site where the listening subject meets the musical
abstract object. Music is embodied within its technology; but more importantly
it is embodied within the listener's body. The technology used to experience
music is so integrated in certain of its aspects, whilst being highly demanding
in others, that it becomes a part of the subject's existence, and with it so too
does music.
The lifestyles of many in the 21st century are facilitated and to a certain
degree dominated by digital technological devices. Many of these devices are
convergent in nature, and include music within them. It is unsurprising that the
main ways in which individuals have become accustomed to interacting with
information and digital devices reaches out to areas of life not typically
experienced in this manner. For music, experience and comprehension
through the medium of a screen has become increasingly normal to many
individuals, and as the other aspects of their mundane and extraordinary daily
lives continue to progress further into this mode of engagement, so too will
music follow suit.
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OVERALL CONCLUSION

This thesis has shown how areas as diverse as subjectivity, ontology,
technology, multitasking, and mediation need to be viewed in light of current
changes to the techno-culture and then applied to the study of music
engagement. This brief section will restate the core principles and concepts
that each area of research has highlighted and create a complete picture of
the individual engaging with music in contemporary society. This will be
approached holistically, allowing the various ideas to build layer upon layer
until the picture comes into focus. The final part of this section will then lay out
some possible trajectories for further research, both qualitative and
quantitative, that can be applied to specific disciplinary areas as well as more
generally as broader investigations.
Imagine a person walking along wearing headphones with music playing via
some sort of digital device. The setting may be urban or rural and the person
may be of any age, gender or ethnicity. This person is the posthuman subject
that resides at the core of this thesis. There are many variations on this theme
that have contributory roles to play, for example simultaneously texting or
holding a conversation, however it is to this core image to which we return in
order to further develop our argument.
The subject of our thought experiment is one constructed socially (Andrews,
2012; Burr, 1995; Swatos, 2007) and one that is open to flows of information
and non-human influences. This subject is removed from the duality present
in Cartesian thinking (Badmington, 2000; Herbrechter, 2013; Nayar, 2014;
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Wolfe, 2012) and cannot be separated out from its technologies (Braidotti,
2013a, 2013b; Rutsky, 1999) or political constructions (Castells, 2010a,
2010b). It is a posthuman subject in so much as it is divergent from the
liberalist human subject that is autonomous and complete (Hansell & Gracie,
2011; Scimecca, 2007; Soper, 1986), and moves through society interacting
and responding to events in a positivist (Passmore, 1967) and objectivist
(Crotty, 1998) mode of interaction. Reality here is conceived not as an
objective event, but rather as a constructed series of interactions that vary
and develop over very small and very large periods of time (Deluze & Guittari,
1987; Massumi, 2002) ensuring that the exact same experience is not
possible twice. Circumstances will always be subtly different, as will the
subject, thus encouraging a continual and unstoppable accruing of
experiences and reflections over time.
The posthuman subject finds little scope for differentiation between human
and non-human actors in its daily life and routines (Haraway, 2008; Hayles,
1999a). Even though such a lack of distinction may not be made consciously,
it is implicit in the techno-culture through which the subject moves, and is
critical in allowing the construction of reality to be as influenced by
technologies as it is by the subject. The physical, social, and political
environment within which the posthuman subject finds itself ensures a
constant if not consistent flow in the direction of reality construction. The tools
of daily life encourage a distribution and fluidity to the subject’s conception of
itself, that makes a humanist view untenable (Stone, 2000). The physical and
non-physical relationships that the subject has with technology in particular
are ones of unsettling or unframing (Dreyfus & Wrathhall, 2005; Heidegger,
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1977; Tsutomu, 2009) where it is not just the subject that is altered, but also
the things with which it interacts.
The ontological status of the music being experienced through technology is a
further area that is changing along with the subject. Instead of music being
viewed from the perspective of, for example, a Nominalist or Realist (Davies,
2003) a less European and more constructed approach is needed. Tying in
with the constructionist and posthuman strands of the argument, an
ontological positioning of experienced music shows how subjects are creating
thick musical performances out of thin recordings. Music is inseparably bound
together with culture and mediation. The term popular music is employed to
describe the general state of the posthuman subject with music and
technology. No separation of genres or styles is needed in this conception
because we are describing the general condition of music in the technoculture, and not the intricacies of composition or (traditional) performance.
A similar argument applies to the concept of information, which can no longer
be thought of as disembodied and distinct from the experiencing subject
(Hayles, 1998, 1999a, 2013). Incorporating practices are frequently linked to
technologies that affect the way that the subject experiences reality. This
relationship creates a feedback loop between technological innovations and
discursive practices that uses embodiment as the prime site of interaction and
reality construction (ibid). This significantly increased importance for
embodiment is a further element in the development of technological and
lifestyle interactions within which the posthuman subject engages (Hayles,
1998, 2004; Lettvin et al., 1959; Humbert Maturana, 1980). Although the
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subject finds itself distributed globally over vast networks it is through the
primacy of the body that experience is affectively constructed in this new
configuration (Clough & Halley, 2007; Damasio, 1994, 2000; Gregg &
Seigworth, 2010; N. Thrift, 2004). The environment and the posthuman
subject form a symbiotic relationship that encourage and nurture each other.
21st century society is a techno-culture where sophisticated technological
systems deeply penetrate many of the daily activities of the individual
(Kurzweil, 2006; Mitcham, 1994) informing the redefinition of the subject as a
posthuman figure. It is the digital convergence devices found within the
techno-culture that are of particular interest to research focussed on
engagement with music. Flows of information are concentrated into and
through devices that also contain multi-functionality aside from their primary
purpose (Dwyer, 2010; Jenkins, 2004, 2006). A mobile phone becomes
difficult to identify primarily as a phone when the majority of its use-time is
spent on other activities, such as browsing the Internet or as a camera. These
convergence devices interact with the user in physical and non-physical ways
(Jenkins, 2006) that encourage the posthuman subject to consider technology
as a part of the subjective self and not as an extension of physical or mental
power (H Bergson, 1983; Pearson & Mullarkey, 2002). There are many
examples of technology integrating itself into the subjective spaces of the
individual, for example computers, smart-watches, health bands, spectacles,
hearing aids and other medical and non-medical devices. The difference,
which must be accounted for when considering convergence devices, is the
multitasking nature of their functionality. Spectacles for example are certainly
an integrated part of the body, and therefore the subjective experience, of
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someone with poor eyesight but they serve one function and are able to
remain somewhat segregated in terms of a modality of interaction between
the body and the technology. Convergence technologies on the other hand
shape the subject in a multitude of different ways, and become so ingrained
into daily processes and routines that they become multi-modal, indispensible,
and frequently unconsidered elements of life in the techno-culture.
The multitasking nature of these devices is both a reflection and enabler of a
more general multitasking lifestyle prevalent in the 21st century. Simultaneous
multitasking across various modes of engagement strains the ability of the
brain to access various nodal centres for different tasks at the same time. This
results in a slowdown of processing speed and significant elevation of the
percentage change of task failure (Borst et al., 2010; Salvucci & Taatgen,
2010). Practise with repetitive tasks can enable successful dual-task
processing (Schumacher et al., 2001) but is an unlikely element of
multitasking with convergence devices. Text messaging for example may be
outwardly quite similar in form and function, but each message is unique in
context and requires creative input, rendering a practised component
improbable. For music, the result of this multitasking lifestyle is the conflation
of music listening with a host of other unrelated tasks. This has the potential
to influence the affective qualities many seek from music (DeNora, 2000;
Finnegan, 2007).
Loss of concentration due to multitasking has been established as a serious
concern amongst college students (Burak, 2012; Ellis et al., 2010) and
business executives (Anderson, 2001; Rosen, 2008; Rutledge & Lieberman,
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2009; Wasson, 2004) but is still a highly desired element in new convergence
technology (Dilger, 2010; Reed, 2013). If the brain is tasked with processing
several simultaneous events that access the same cortical nodes, one of
which is music, then the affective qualities the user hopes to enjoy will be
diminished due to processing overload (Baird & Samson, 2014; Blood &
Zatorre, 2001; Carr, 2010; D. Hodges, 2000; Levitin, 2006). The result of this
is not entirely negative; it just requires a reclassification of listening to music
as engaging with music. Multitaskers are experiencing music as a flow of
information and events that intertwines with the many other tasks that are
occurring simultaneously. Music is not lost as such, but becomes something
other than the object it is traditionally conceived to be (Davies, 2003). The
posthuman subject will naturally want to experience music in a similar mode
to the rest of its digital life, which means as a part of a larger whole, and not
as a completely separate event. The posthuman engages with music as
opposed to listens to it. This small terminological shift allows the complete
convergent experience to be realised without placing the constraints of
concentration and focus on music. Listening as concentrated hearing
(Theodore Adorno, 1985; Herbert, 2012; Sarkamo et al., 2008) for a specific
purpose gives way to engagement whereby music becomes a part of the
event and not the entire thing. The individual is also able to understand music
in an embodied manner that reflects the epistemology through which he/she is
used to understanding society and its events. Music considered not as an
abstract concept to be initiated and then concluded but rather as an integrated
part of technology, embodiment and lifestyle must be viewed as music with
which the individual is engaging.
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The shift from music as an aural to a visual event highlights this trend and the
influence it has had. As society has moved increasingly toward interactive
screens of one sort or another for its information dissemination and lifestyle
construction, so too has music moved onto the screen. The physical actions
of using a touch-screen always activate the same cortical nodes (in
conjunction with other more creative and recall based nodes) and place the
content of an activity onto a similar conceptual footing as any other activities
that the user may interact with through the same screen. Music becomes both
trapped and liberated by this phenomenon. It is trapped in so much as it is
placed into the same experiential mode of engagement as constructing an
email or sending a text message. Music loses some of its reified status in the
mind of the user and becomes a part, as opposed to the entirety of the event.
However it is liberated through the same process. The user incorporates
music into the most mundane and most extraordinary events of their lives.
Music is used to soundtrack important events and influence the perception of
physical reality (David Beer, 2008; Bull, 2007; Simun, 2009) and is also
present at the most mundane events of the users life. Music as a part of
convergence technology is employed as a sort of pointer towards augmented
reality, much as travel applications are beginning to be used (Kounavis et al.,
2012; Marimon et al., 2010). Music is also going from strength to strength in
terms of the quantity of user engagement. Because music can and does
accompany the convergence device, and therefore the embodied posthuman
subject as it navigates its way through networks of information and
interactions, it is present in situations that were previously not tenable for
music to be present in.
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This same situation is behind the shift from virtual reality considered as an
immersive interactive environment, to a mixed reality paradigm, where the
user experiences their reality through the medium of technology (Hansen,
2004, 2006). The subject is part of the aforementioned feedback loop where
complete separation from physical reality (for example sensory suits and
goggles) is undesirable and unrealistic, but technology still plays a vital part in
the formation of the subject. Music is a part of this technology and so as
integration continues to develop and the case for embodiment becomes
stronger, so too does music become a more foundational aspect of the
posthuman subject.
Listening to music as an act of concentrated hearing where the flows and
demands of daily life are temporarily suspended to achieve a certain affective
goal (DeNora, 2000) is not a redundant or diminished activity. Music exists
within the technologies that exist within the subject, and therefore music exists
within the subject. Carried through all of the situations and interactions of daily
life in the techno-culture; music is becoming a constant companion to a
posthuman subject that is itself in constant flux.
The conclusions presented in this thesis have implications for the direction
and development of future research in a number of fields, but most
importantly demonstrate the need for popular music studies to embrace
posthumanism. By accepting and applying a currently little used theoretical
model, the field of popular music studies would be able to incorporate the
ideas surrounding subjectivity, multitasking, technology and epistemology
presented here into the already existing canon of academic material.
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Examining the research of Michael Bull (2000, 2005, 2007), which this thesis
has frequently referenced, is a good example of the benefits that this kind of
incorporation has to offer. Bull’s work is based on questionnaires and direct
observation of headphone listening, and offers some insightful conclusions.
However was Bull’s work to incorporate a more posthuman element into its
theoretical framework it would be better placed to develop theories of the
listening subject and the environment in which it exists. There is an element of
this environmental consideration in Bull’s idea of auditized looking or
soundscaping (2007) but it does not take into consideration the materiality of
information, or the multitasking nature of society at large. This leaves gaps in
the research which give rise to questions to which no adequate explanation is
offered. Had a more posthuman theoretical positioning been developed the
research would have been less likely to produce such gaps and the trajectory
of the overall conclusions would have been slightly altered.
A second example can be found in the work of Tia DeNora (2000). Her
research is also founded on questionnaires and observations, but is less
concerned with a specific technology than Bull’s headphone/iPod studies
(2000, 2007) and instead pursues more general trends in music engagement.
By introducing the concepts of posthumanism into her theoretical perspectives
DeNora’s discussion as well as her questions would have taken a different
turn. For example, instead of asking about how individuals used music to
prepare for various social events, such as a night out or going to the gym
(ibid) posthumanism would have encouraged a questioning of how
inseparable the mediation technology felt from the subject, or how affective
responses to music were influenced by other multitasking behaviours. These
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types of questions would have led to significantly different answers from the
participants, and in turn influenced the general direction of the discussion and
conclusions that followed.
Further original empirical research may be pursued by following using this
thesis as a starting point for any of the topic or discipline areas used here. For
example the assertions made here about affect and music multitasking could
be tested within the areas of neurobiology or cognitive psychology.
Experiments could be designed to observe the effect of such multitasking on
the brainwaves and cortical centres of those engaged in several complex
tasks simultaneously with music. This type of experiment could also be
broadened out to include response time tests whilst multitasking with music,
or even tests designed to observe how memorable the contents of a playlist
are when the subject is also engaged with other complex tasks.
A deeper understanding of the neuroscience behind the affect of music could
be used to directly inform the psychology of music engagement. Here
research could be undertaken to explore the motivations and rewards of those
who engage with music in the way that has been described here. A potential
question could be whether or not users are aware of their use patterns, with
follow on investigations into how awareness of the previous questions answer
may inform future behaviour. Instead of the laboratory based experiments of
neuroscience this type of research could be accomplished with more
traditional questionnaires and direct/indirect observational methods.
These types of scenario would develop this thesis in new directions as well as
bringing new arguments and ideas into several disciplinary areas. Through
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this kind of multi-disciplinary investigation a picture of society that is both
broader and deeper will be more likely to unfold. Without this kind of
intervention revelations from one discipline may unfortunately never be
applied to or investigated within another discipline. This has the potential to
lose valuable insights and limit the progression of understanding in the social
sciences.
This study has created a picture of the posthuman subject within a
multitasking digital society that engages with music on a very different
epistemological and ontological level than may initially appear to be the case.
The subject exists with technology and information in a state of constant
process and re-understanding that is facilitated by the simultaneous
expansion of the subject into globally distributed networks and the integration
of subjective technology into the body. Music exists within the very same
technology as the subject, and enjoys the same global-local distribution and
synthesis of many disparate parts. For music this movement could not be
more positive, for although there has been a certain loss of status as a special
event, there has been a significant increase in the situations that music finds
itself engaged within. Music is truly found in the spaces of the 21st century.
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