
ABSTRACT
Building on previous and current trends in listening to 
music, this research proposes a future scenario in which 
music becomes ultra-personalized. A study is conducted 
that looks at the practice of collectively listening to 
music within a heavily individualized society without 
having a direct common ground in music, as potentially 
all music is tuned, altered or generated by artificial 
intelligence (AI). Using a future scenario with an 
interactive research artefact to find patterns about the 
possible delegation of tasks between the user and AI 
and reflect on different values found in the practice in 
the future. Alongside, the research brings forward key 
elements for creating connection in collective listening 
experiences, being; synchronization and transparency of 
personal musical taste/genre. Whenever these elements 
are not present, virtual proximity and social interaction 
gain importance.

Figure 1 Graphical representation of artefact.

INTRODUCTION
Music, a nowadays indispensable part of most people’s 
lives, has been around for many millennia. 43,000 years 
ago the first flutes made out of ivory and bird bones 
came into being in a cave in southern Germany [3], 
music has existed in many different forms. The ways of 
music consumption also have changed in ways that were 
unimaginable in advance. Whereas until the late 19th 
century, it was only possible to listen to music by visiting 
live performances, mainstream ways of recording and 
playing back music were introduced in the late 19th 
century in the form of the phonograph (Figure 2). 

Figure 2 The evolution of audio devices. Picture retrieved 
from http://sonarcinnovations.com/

The rise of the Internet in the 1990s made music infinitely 
more accessible and through the 2000s it was seen as 
a collective commodity [23]. With the introduction of 
streaming services like Spotify and Apple Music in the 
2010s, the fundamental principle of music as a collective 
commodity began to erode and music as a service got 
the upper hand. Sparked by the development of AI, 
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these streaming platforms made it possible to make 
your listening behaviour increasingly personalized (e.g. 
automatically created playlists based on the songs and 
artists you listen to and song/artist recommendations) 
[12]. In 2016, Google launched Magenta, a research 
project which focuses on pushing the limits of AI 
systems to create art pieces, including the composition 
of music through a self-learning algorithm [18]. 

Instead of using an AI to categorize  music, it could also 
compose or alter music that caters specifically to the 
needs of individuals which can be seen as a taste of what 
the future holds. However, this could have implications 
for the practice of collectively listening to music.  
 
What if AI and user co-perform to find a common ground 
in the practice of collectively listening to music, in a 
future where music is ultra personalized?

Will the music be important during a gathering or is it the 
actual act of being together? And if people are alienated 
due to increased individualism as a result of the rise 
of AI, can music be a connecting element? To explore 
this future everyday we created the research artefact 
MAIra to investigate the following research question: 
 
What happens to the connecting element in collectively 
listening to music, when music is ultra personalized?

In the concept of co-performance explored by Kuijer 
[21] automated artefacts have a role in the performance 
of practices, which offers new perspectives on the 
distribution of roles. When it comes to roles within the 
practice of listening to music we believe that the future 
of this practice offers possibilities for the delegation of 
actions towards the AI. Not only monomorphic actions 
but also polymorphic ones. Within this research, we 
want to explore how MAIra co-performs to facilitate 
exploration in this field of ultra-personalized music. 
MAIra does this by placing a user within a shared virtual 
landscape of music preferences, where the user can 
navigate this landscape to explore the preferences of other 
people, offering a new perspective on the future of music. 

Through the design of a digital research artefact,we 
explored the opportunities for listening to music 
collectively in a future scenario in which heavily 
personalized music is the standard. By analysing the data 
we received from the user studies we finally conclude 
upon our findings.

FUTURE PERSPECTIVE
To research, the future everyday one needs to be aware 
of the present every day and look for early trends that 
can trace the future within the present. The future is 
not fixed nor is it totally strange, it is about the right 
mix of “the familiar” and “the unknown”. In the next 
paragraphs, a rationale will be presented that paint a 
possible future everyday perspective based on everyday 
familiarities and early trends that can be observed within 
the present. Making use of novel future probing tools 
developed by summ( )n (Figure 3) 

Present Day 
In this day and age, streaming services are the primary 
way of music consumption [6]. Although Steve Jobs 
proclaimed that the subscription model of buying music 
was bankrupt in 2003 [16], streaming now is responsible 
for 80% of U.S. recorded music revenues [6]. According 
to Goldman Sachs, recorded music revenues will double 
in the next ten years. New technologies and form factors 
have a big influence on this predicted increase [6]. 

Keeping the Fogg model (Figure 4) [13] in mind, it can 
be concluded that making a practice easier theoretically 
increases the frequency of performance. The form 
factor of new wearables, e.g. Apple AirPod, Bose Audio 
Sunglasses, make the practice of listening to music 
easier and easier, redistributing the roles within this 
practice. In the same light, AI driven home artefacts 
(Figure 5) like Google Home, Siri and Alexa accelerate 
this even further and are paving the road for a low 
threshold listening experience strengthening the agency 
of the automated artefact.

Figure 3 Future probing. Picture retrieved from http://www.
summn.com/

Figure 4 Fogg Behaviour change model. Picture retrieved 
from https://www.trychameleon.com/



 
Figure 5 Google Home. Picture retrieved from http://www.
androidplanet.nl

AI not only influences the way we listen to music, but 
it also has a major influence on what music we listen 
to. Spotify, for instance, lets you discover new music 
based on your listening behaviour every week. The same 
input is used to offer you personalized playlists with 
music from similar artists. Although using AI for music 
personalization, services like Spotify only use AI to 
categorise music, not for creation. The music landscape 
is changing quickly and new AI-inspired innovations are 
lurking around the corner. 

Near Future
When taking a near future perspective, trends that 
are established further develop into mainstream 
understanding. Widespread globalisation results in that 
it is no longer a constrain to be in a certain physical 
location [8]. The abundance of content that comes from 
every part of the world results in the refinement of 
your profile, it is not possible to consume “all” music 
and people are residing within their filter bubble that 
is curated by an AI. AI advancements make “natural” 
communication between user and service possible, 
interaction with a voice assistant is no longer command-
based but rather follows a human-like conversation 
structure, Which allocates polymorphic actions to an AI 
[4]. This strengthens the possible role of technology to 

substitute social interaction. When looking at pockets 
of the future within the present, the Japanese term of 
“Hikikomori” seems relevant as this is an isolated 
individual that doesn’t take part in “the social life” and 
spends days clung tight to his/her computer. This type of 
behaviour could be an inkling of the future to be (Figure 
6).

 
Figure 6 Hikikomori. Picture retrieved from http://www.
offthefence.com.

The implications for music are the following, music 
playlists are generated based upon the personal data 
of the user. Going beyond the listening behaviour and 
taking data such as location, activity and biometric 
data into consideration when generating playlists [17]. 
Through natural conversations, a voice assistant can 
help in finding the right music for a specific activity 
although the initiative stays with the user.

Music festivals are curated to trigger a certain mood 
and facilitate social interaction, the focus shifts from 
the artist playing the music to the resulting atmosphere 
that comes from music. “I think there is a shift, or there 
needs to be a shift, to where punters do not attend the 
festival for who is headlining. They should attend for 
the sake of being at that festival.” [14].

Future 
Within the future perspective, the belief in the power 
of science, technology and the rational analysis that 
is initiated by the ancient Greeks is in full force [5]. 
Advancements in technology result in the view that 
humans can shape their evolution. Whereas technology 
was submissive within the previous perspectives, 
technology has reached an equilibrium [1]. Inspired by 
the movie Her [19]: AI resides beside the human operator 

with equal power distribution, redistributing the role of 
automated artefacts within practices. Individualism is in 
its hay days and the human race competes to be their 
best self. AI is omnipresent but still on the background.  
 
As biotechnology improves moreover, it will be possible 
to extend human lifespan and to upgrade human abilities, 
but the new wonder treatments might be expensive, and 
might not be freely available for everybody. For the first 
time in history, economic inequality will be translated 
into biological inequality. Hence humankind will split 
into biological castes – an upper caste of upgraded 
superhumans, and a massive lower class of useless people. 
 
The need for face to face contact further erodes and due to 
the lack of social interaction, there is more alienation. The 
government is launching initiatives to stimulate physical 
social interaction for practical reasons. Stimulating 
childbirth to counter an ageing society and a declining 
working population. Alongside these initiatives, 
governments put more emphasis on automation and 
technology as a solution for these challenges [22].  
 
Music further evolves, AI can generate music instead of 
only curating playlists, it will be trained by using models 
based upon articles, poems, and conversations related to 
the subject of a song [9]. Music is generically generated 
to make humans more creative, excel in workouts 
or nudge them into a sleeping state. Virtual reality 
festivals, digital social music experiences and virtual 
interactive performances are widely implemented and 
social interactions facilitated through digital means are 
not outside of the ordinary. 

Far Future
When we move towards a far-future scenario, AI 
systems take over more and more tasks in pursuit of 
ultimate convenience for the human race. Since AI 
systems are perfectly able to make moral judgements 
and can perform polymorphic actions, it does no longer 
just facilitate but also initiates tasks for you, changing 
the power distribution.



In this scenario, the dominant interface will no longer 
be visual but primarily conversational, physiological, 
psychological and neural. This is a trend that is 
also true for the way people consume music [17]. 
Technological advancements make it possible to 
decrease the form factor of devices to such a level 
that a chip can be implanted in the brain which can 
directly stream music to the cortex. Music can be 
used to trigger the moods of people and nudge them 
into a specific emotional state. By doing so, the user 
consumes and the AI learns from the (sub)conscious 
input of the user. The AI adapts to the needs of the user, 
presenting an ultra-personalized curation of content 
 
Since the content provided to the user is ultra-
personalized, people reside within their filter bubble, 
slowly but surely creating a cocoon of personalized 
experiences that are not shared or collective. This 
creates a society in which alienation becomes structural. 
 
In regards to the field of co-performance, the increasing 
intelligence of the AI makes it possible to surpass the 
human capability in every way. Automated artefacts will 
become smarter, stronger and more capable than humans. 
As humans have lost the natural dominance over the world, 
it triggers a need for redistribution and re-evaluation of 
human values[15]. Social connection always has been 
a rudimentary need for a human being, the initiatives 
of the government to increase social contact for merely 
practical reasons has led to a renaissance. Technology 
can account for most needs, however, when a human 
wants to engage within face-to-face social interaction 
they have to actively pursue this. In this light, AI systems 
are now being designed with an increased capability to 
make genuine connections with other humans again.  
 
Music, in its capacity to achieve a sense of deep 
significance and soulfulness by going beyond the 
meanings made by words to meanings only sounds 
can bring into being. Music can create experiences 
that have been acknowledged throughout history as 
adding a profound realm of value to human life [27]. 

MAIra, our proposed research artefact visualizes 
the relative difference in music taste, motivational 
mechanism and other needs. This visualization creates 
awareness on one’s preferences in comparison to others. 
Creating an opening for conversation and a means to 
connect. As music is a conversation topic, “individuals’ 
music preferences convey consistent and accurate 
messages about their personalities” and music-genre 
stereotypes are used when forming opinions of others 
[26].

THE DESIGN
Podcast
The first part of the experiment consisted of a podcast 
that sketched a future scenario and gave context 
to the digital research artefact. The world-building 
concluded with an introduction of the research  
artefact in the form of an auditory reenactment in which 
a social gathering was planned.
 
Design Argumentation
The general concept of the research artefact is based 
on the platform of Spatial chat (Figure 8) [10]. This 
virtual two-dimensional playground makes it possible to 
experience a sense of distance between different users in 
the way real life would make audio sources sound quieter 
when they are further away from the listener. Spatial chat 
has many limitations however, making it far from ideal to 
build a prototype in. Therefore, the alternative program of 
Unity3D was chosen for its rich ability of customisation, 
game-focused nature and cross-platform support [28].  

 

 

 

Figure 8 Spacial chat environment.

The artefact consisted of a landscape in which four 
different instrumental layers of a song are playing. The 
layers, being vocals, drums, bass and melody were then 
played on the four quadrants of the landscape. Since 
each of the layers would sound either louder or softer 
based on the proximity to the original audio source, the 
four different layers would have a different composition 
on each location within the landscape. In the centre of 
the landscape, each layer is nuanced in such a way that 
it represents the original song. When the player would 
walk towards one of the four quadrants on the landscape 
one of the layers would have a  more important role in 
the heard composition. Movement across the landscape 
would therefore smoothly and dynamically switch 
between each of the musical layers of the three songs.

Design Decisions
When designing the research artefact many specific 
design decisions were made. To give a clear picture of 
the reasoning behind these decisions the most important 
ones will be highlighted here.
  
The first thing the user will encounter when starting the 
program is the waiting screen (Figure 7). This displays 
the title of the research topic and a representation of the 
player’s avatar in the game with the keyboard control 
scheme underneath. This makes it easy for the user to 
associate with the game character and to understand how Figure 7 Starting screen of the digital research artefact.



he will be able to control the game. The control scheme 
is based on the most common way to control characters 
in games on computers, to be as familiar and ‘fitted’ as 
possible. On top is also the ‘audio introduction’ button 
to play the pre-recorded podcast. Finally, a ‘Participate 
Now’ button to make it easy for the group to join the 
landscape and synchronise their music at once. The 
design of the characters itself is left relatively simple 
to not distract from the experience. The colours of 
each character are randomized and make it possible for 
players to identify different players on the landscape. 
The characters also have a set of ‘eyes’ to easily show in 
which direction they can walk and give a sense of scale. 

When the players join the landscape they are all placed 
on the same location. On the landscape, there are a 
few coloured circles that indicate the personalized 
start position of the players, which is based on their 
preferences indicated in the survey (Figure 9). 
 

Figure 9 Starting locations based on the participants their 
preference.
 
The colours of the circles make it easy to identify which 
spots belong to who, as they are given their colour 
before starting the experiment. The landscape itself is a 
large spinning disc, referencing towards a spinning LP. 
The ground is coloured in gradients, hinting to the four 
different instrumental sections that the users can hear. 
To make the prototype more inquiry-driven, the sections 
are not visible, allowing for more open exploration by 
the users, without any visual guidance. This allows 
to ask questions about behaviour, collaboration 
and the explorative rational of the participants.  

In the middle is a small not spinning circle, in which 
the music is not altered at all, making the song sound 
like intended. This location makes it possible to easily 
find a middle ground and compare the differences to the 
audio that the landscape makes. These audio differences 
happen quite smoothly for a natural alteration of the 
original song. This smoothness is possible due to the 
smooth and slightly slow movement of the characters 
(Figure 10), which have also a limited degree of turning 
to stimulate larger explorative turning circles across the 
landscape, instead of smaller local movements. These 
movements, however, are still possible but require the 
user to stand still (and listen) before turning. All of the 
movement of the user is easily traced back due to a 
tracing line of the walked path. This makes it easy for the 
users to give an idea of where they and other users have 
been and provide the researchers with a better image of 
the users’ behavioural patterns. 

Figure 10 Participants in motion.

Furthermore, to not distract much of the experience, 
one UI element is on the screen: a volume slider. The 
slider makes it possible to change the audio of the music, 
without affecting the volume of the skype connection 
between players. Next to that, adjusting the volume 
slider also adjusts the actual player’s character size. This 
way, it provides certain transparency to the other users if 
a user is mainly listening to the music or also part of the 
conversation. Next to that, it provides the researcher with 
that same information for analysis. Finally, the general 
design of the world is made to be calming but still 
vibrant enough to fit the music that is being played. It 

has a certain feeling of depth due to its layered elements 
and slowly changing background. Besides, the colours of 
the background is, just as the colours of the characters, 
randomized each session to create a unique and high-
fidelity experience every time. 

The quality of the prototype is made as high as possible, 
with the best possible (networked) performance and 
online security (encryption) in mind, with adaptive 
graphical resolution settings to optimize for the user’s 
hardware. This to create the best experience and finish 
possible for each of the participants. Finally, the prototype 
is designed to be as independent and fully functioning 
without any guidance of the researcher when setup. The 
program will namely automatically solve most errors 
by itself. An example is the guided slowing down of 
the player when they approach the ‘edge of the world’, 
which limits the player from ‘dying’ while not drastically 
hindering its immersion with a ‘hard blockage’. When a 
large problem does occur, a simple press of the ‘escape’ 
button will close the program and allow for an immediate 
reconnection to the same networked session. 
 
Study Setup
In order to answer our research question, the artefact and 
podcast were presented to two online focus groups. Both 
groups consisted of four participants which beforehand 
were asked to fill out a questionnaire (see Appendix A) 
inquiring about their ‘music taste’. This was used for 
the starting location of each participant in the virtual 
landscape, this location would be close to the genre of 
music they normally listen to. This was based on the 
importance of certain instrumental layers in those genres. 
User’s start locations would then be placed closer to that 
instrumental layer on the digital landscape.

At the beginning of the Skype session, the participants 
were asked to use a headset for the music stream and 
their computer’s speakers for the Skype conversation. 
This, to imitate the feeling of the proposed scenario 
where the AI is implemented in the brain in a social 
scenario. All participants were asked to download and 



install the artefact that was created, the movements of 
the participants on the landscape were recorded to have 
insights on the relation of their movements and their 
social interaction.

Next, each participant listened to the podcast to emerge 
themselves into the future perspective, after which they 
were asked to join the future landscape simultaneously 
to make sure all the music of all the participants would 
be synchronized. They were given 10 minutes to explore 
the landscape and discover all its dimensions. When little 
actions were taken by the participants, the researchers 
provided them with a small task or hint to further explore 
the digital landscape or collaboration. Afterwards, the 
participants were interviewed together using the interview 
questions (see Appendix B) as guidelines to gather 
insights related to the experience, future perspective, 
and overall opinion about the topic which was presented.  
 
DATA ANALYSIS
A thematic analysis [11] was performed on the transcript 
of the two sessions, full transcripts can be found in 
Appendix C. The results of the analysis will be discussed 
in the upcoming paragraphs. 
 
Analysis of Transcript
The first part of the experiment consisted of a podcast 
that sketched a future scenario and gave context to the 
digital research artefact. The world-building concluded 
with an introduction of  the research artefact in the form 
of  an auditory reenactment in which a social gathering 
was planned.

AI & User - Co-performance
Multiple participants talked about the delegation 
of tasks on how AI could interfere with their music 
selection. Indicating what the participants would like 
to see delegated towards an AI, for example, if an AI 
could create music for them or has an influence on the 
connection with others.

However, the participants were arguing quite a 
lot through the perspective as they currently are 
experiencing it. This was seen in their argumentation 
as all their arguments are based on how they experience 
current practices and provide scenarios of their current 
every day. The points of discussion can be divided 
into a few themes, which will be discussed here. 
 
Selection of music through AI
By having an AI which could create new songs for the 
users, based on their existing musical taste, people let go 
of their value to partake in the practice of selecting their 
music. They value other aspects as ‘convenience’ over their 
control and entrust their AI with this new role division.  

Participant 7: But I think it will be great if an AI would 
make songs for me that look like that song. Instead of 
finding already existing songs, making songs especially 
for me. 

Contradicting to this is that it is questioned if an AI 
would be capable of performing this task. Participants 
mentioned that the complexity of making music in 
different styles that would match their current taste 
would be too complex for an AI to create. 

Participant 7: But I think that in songs like this, you could 
magically change it into a Black-keys song. It wouldn’t 
work for me, to change a song more towards my likings, 
because genres can be so different that it becomes 
impossible to change it to another. The things that are 
in the song can be changed, but every song has different 
beats per minute, for example. Then it would become 
quite complex. And I think that something like a silent 
disco only has three channels, 

On the other hand, other participants would not want 
this kind of ‘interference’ with their music listening 
experience, as they would like to see AI to only be used 
to recommend music.
  

Participant 5: I am a little more conservative. I want to 
have AI for choosing the music that I am listening to 
because there is so much on the world. So please, help 
me with the music that I like.

The participants compare that feature to how it currently 
works in services like Spotify, e.g. Discover Weekly or 
automated playlists. This feature creates a filter bubble 
for participants in their music selection, as it generates 
your music based on your existing listening behaviour. 
Participants acknowledged this during the experiment. 
Participant 3: But I could imagine that when there is 
a real AI that makes music, that the difference is more 
noticeable than just a filter.

Participant 1: I use a lot of Discover Weekly [Spotify AI-
generated playlist] or the autoplay function in Spotify 
that adds numbers to my playlist. And I like this function. 
But I would like to explore the beginning of the music by 
myself.

The virtual landscape consisted of four quadrants. Within 
each corner a specific layer being vocals, drums, bass 
and melody. A variation of parameters were used to 
adapt music to the preference of the participant. They 
mentioned the musical genre was not diverse enough to 
satisfy each person’s taste. However, participants did 
feel that the music preference they were assigned to was 
often perceived as the best location on the landscape, 
therefore, the adaptations can be interpreted as a positive 
effect towards personalisation. This musical preference 
was made possible through a questionnaire beforehand, 
which made it possible to inquire a basic music taste of 
the participants. 

Participant 2: Oh nice, I’m curious what music preference 
you have. 

Participant 1: Yes, maybe this is a sign that you have to 
go out of the hot boy’s network [this is a music collective 
at the university]



Participant 4: I listen to Vinyl, and then I listen to a 
whole album and you discover songs that you have not 
noticed before. If you listen to Spotify that is delegated to 
different tasks, you maybe stay within your filter bubble.

Participant 2: What I find a problem with Discover Weekly 
is that I listen to a lot of different music genres and that 
this. And when I want to listen to a different song it is 
difficult to do this within discover weekly.

Participant 3: When we found out the meaning of the axis 
you could suddenly reflect on why you are at a 
certain place.
 
AI music in combination with everyday practices
Another view upon role division for AI can be seen in the 
desired goal of listening to music. Participants mention a 
way of listening to music that adapts to its context and 
stimulates different feelings and moods. 

Participant 3: I think you can see that people are starting 
to listen to music in different ways. You as a person 
sometimes listen to music with an intention. When you 
study you listen to calm music and when you exercise you 
listen to other music. That music is specified to a task.

Participant 3: That the human aspect of music will never 
fade. The AI will more likely mediate to trigger a certain 
mood within a context. That it will be adjusted to the 
people within the context that you can create a relaxed 
mood. 

Participant 6: You can further incorporate your preference 
that is linked to the task that you have to do. 

They describe music as a supporter of the right atmosphere, 
which is now mainly influenced by the curation of the 
music through playlist selection for example. If AI in the 
future can be more aware of the intentions of the user and 
the tasks of the practice which is executed next to listening 
to music (e.g. socialise or exercise together), the music 
can stimulate and support a better atmosphere. 

A comparison was drawn by the participants between the 
research artefact and real life is that of RGB silent discos. 
These are clubs with wireless headphones systems and 
often multiple music channels to browse through, often 
with their channel colour displayed on the sides of the 
headphones. Not only is the spatial feature of our digital 
landscape often projected onto the personal listening 
experience of the current everyday silent discos by the 
participants, but also the colour indication is seen as 
interesting. As the colour of the channel that people are 
listening to is visible to others, it makes it possible to be 
interested in one’s other music taste and makes it easier 
to connect and relate to them. We intended this to be a 
feature of the research prototype, by providing a visual 
indicator of the few variables the user would change 
(instrumental layers and volume). Our assumptions and 
comments of the participants therefore align. A task of the 
AI should, therefore, be to provide transparency to make 
such comparisons of other’s tastes possible. 
 
Social interaction through the visual landscape
The virtual landscape facilitated a platform for the 
participants to freely explore the boundaries and properties 
of the artefact. In what form did this platform contribute to 
the social interaction participants had or did they feel they 
were acting on their own within this landscape. Participant 
4 thought they were collectively finding a common ground 
of the music with their actions, which for her simulated the 
thought of having a social connection. She thought this 
connection was less present when she found out this was 
not the case. 

Participant 4: in the beginning, I was not sure if we 
together influenced the music, if I would go all the way 
to the top and someone else would to the right if then a 
common ground would be calculated.

Participant 4: When I found out this was not the case I felt 
a little less connection. But the figuring out was a social 
activity. 

Indicating that it unconsciously created a connection 
when being placed in the landscape with others, together 
unfolding the elements of the artefact. Participant 6 had 

technical difficulties which made it not possible to see 
where others were located, this sparked an interest to be 
able to see where others were located. Indicating that 
the curiosity towards other evoked a connection which 
normally would not have been there. 

Participant 6: Just because I could not see the location 
of the others I got curious where everyone was located. I 
would be interested to see where the rest was. To see if I 
was listening to the same music.

Value of AI at parties
A few of the participants feel that the human aspect of 
an artist who performs or creates music should not 
be lost in the music. This aspect would namely add a 
certain value in their experience of music. Participant 5 
specifically commented that he goes to performances for 
the atmosphere or the artist

Participant 5: It is especially when you go to something 
musical, that I go there especially for the atmosphere or 
the artist itself.

Provoking the question, what happens to this value, when 
the artist is obsolete and AI composes the music during an 
event? Will the value of a human artist dwindle and will the 
atmosphere become of more value when listening to music 
together, or will we assign the same value to an AI system. 
In the experiment participant 1 wants to hear the music as 
it is intended, and does not want AI interfering with the 
music. This indicates that he does not want to see an AI as 
an artist, and thinks that AI-generated music can not hold 
the value of it being intended for a certain purpose. Which 
can be questioned as to when AI is context-aware it can 
play music specifically with a certain intention, although 
the person is immediately aware of this. 

Participant 1: I have the feeling I would like to hear the 
music as it is intended, when an AI interferes, I do not 
know if that is preferable. 

As mentioned in a previous segment, a connection by 
the participant was made to that of the experience in 
RGB silent discos. From the perspective of values in that 



experience, we can state a few things, next to the topic 
discussed in the previous section. Participants also felt 
here that the music selection could be done for them, but a 
limited and guided selection of music for them strikes the 
right balance, as it is also found in a silent disco through 
a selection of channels. The most important aspect of the 
discussion, however, is the soloistic listening approach 
of this headphone based music experience. Although one 
participant mentions to not like it, it is never mentioned 
to feel alone or not provide a feeling of listening to music 
together. This could be the consequence of a synchronised 
rhythm, as multiple participants mention this as a possible 
solution to ‘align’ the experience of people that listen to 
different songs in the same situation. Besides, this was also 
seen by a couple of participants as the reason why other 
participants did not feel connected in the digital landscape. 
Since not all participants joined at the same moment, their 
music was not completely synced. We think this indeed 
limited the perception of common ground, as things as 
singing along and talking about a specific part of a song 
were practically impossible to do without a synchronised 
beat across participants. 

Participant 8: Yeah. I think that I have a lot of appreciation 
for the artist. If I talk about going to a concert or listening 
to music, then I have a preference for living artists. Or, 
yeah, actual humans. But AI can add something if you 
would listen to music together on a party for example. That 
is another story, if you emphasizes the contact between 
people, then AI has something interesting. I think there is 
a place for both. But the AI is more about the connection 
with others and the interaction with the AI and others 
around me. That is what is interesting. 

Participant 4: It would be interesting if you are together 
with a group. If you are listening together and you could 
hop to the preference of someone else. It could result in 
new understandings. It could also be surprising to maybe 
also make a combination of music tastes.

Another result of the comparison to the silent disco 
scenario was the notion of social connections through 
spatial distribution. 

If the features of our digital prototype would be 
physically mapped, participants mentioned it would 
facilitate new social connections as people would be 
physically around others with the same taste in music.  

Participant 2: And within this environment, you can easily 
discover new songs. What I would like is if you have a 
party that the different rooms play different music styles 
that are still linked together. 

Participant 5: Yeah, especially if you make the world we 
were just in actually physical. Left in the back of the club 
you will meet other people that you have never seen before, 
but apparently, you all like that type of music. If that isn’t 
a way to ‘manage’, then I don’t know anymore. Hahaha.
 
This can then be seen as a new connecting factor in 
conversations, as mentioned by participant 5. From this, 
we conclude this as a positive side-effect of the spatial 
mapping of the music and can be an important role of 
the AI when trying to stimulate a collaborative feeling 
and social connection. A negative side-effect of the silent 
disco, however, is the isolating factor. When people want 
to engage in a conversation, they would have to take off 
their headphones and therefore disconnect from the audio 
world. This problem was addressed by the participants 
but also stressed in the experience of our prototyped 
landscape. 

Participant 8: The only downside to such a silent disco is 
that you lose the communicative part. If you want to say 
something, you would have to take off your headset. 

There, they would have to turn down the volume of the 
music to be able to talk to the other participants. As a 
disconnection of the audio when one wants to speak is 
unwanted, another task of a music listening AI would 
be to balance out the volumes. This would need the AI 
to be context aware, as said in a previous paragraph.  

Participant 4: I think it is difficult to adjust the music for 
everyone when you are in a social gathering in such a way 
that everyone is happy with the music.

Analysis of movement
What was remarkable about the participant’s initial 
exploratory movements within the digital landscape of 
our research artefact was that all seven (one participant 
sadly had some technological difficulties) stayed in and 
close to the area that was formed by connecting the four 
allocated starting locations. This might be because of the 
four coloured starting locations (circle shapes) nudged 
the user in thinking that these were the locations from 
which the music came from.

Since the four starting locations were visible for 
every participant, participants explored each other’s 
preferences. In the second group, they even agreed on 
exploring the different starting locations one by one 
together. 

Participant 8: Me too. Maybe we can do something with 
the three of us. See what the differences are. Right?.  

Participant 6: Yeah.  
 
Participant 8: Shall we move to red?

Since not only the limited area between the four starting 
locations were of interest, the participants also needed 
to explore the musical world around it. Within the first 
group, there was one phenomenon that resulted in a 
cautious further exploration of the map. Participant 4 
took the lead two times and told the others what could 
be heard in a specific location on the map. Participant 1 
and 3 then followed with the intention to experience the 
change in music themselves. Within the second group, 
an obvious trigger from the researcher was necessary in 
order to let them explore other parts of the map as well. 

What could also be seen was that as soon as group one 
created a hypothesis about how the world was divided 
into parts of a song, they obviously wanted to confirm 
it by exploring the digital landscape. Participants 
discussed among each other how the nuances of the 
music are mapped within the virtual landscape, both on 



Figure 11 Going from top left to bottom left. Participants listen to the music at their designated location, participants collectively explore the landscape, participants individually explore the 
landscape, participants reflect on their initial starting location.

1. 2.

3. 4.



the designated starting location as on the landscape as 
a whole. These discussions influenced the movement of 
the participants responding to verbal cues that portray a 
possible explanation of the mapping within the landscape.

After a thorough exploration of the virtual landscape, 
the participants returned to their starting locations  and  
reflected upon their location within the research artefact  
(Figure 11).

Participant 3: I think I feel the connection when you were 
exploring what the different axis was. I felt the difference 
between the dots quite small. But I could imagine that when 
there is a real AI that makes music, that the difference is 
more noticeable than just a filter. When you explore the 
landscape and try to figure out why you are at a location 
I really liked. When we found out the meaning of the axis 
you could suddenly reflect on why you are at a certain 
place.

DISCUSSION
Within the proposed future people will reside within a 
cocoon of personal experiences also known as the filter 
bubble curated by artificial intelligence. The practice of 
collectively listening to music can make people more 
aware of their filter bubble being that music no longer 
is static but rather a dynamic ambiguous entity with a 
purpose catered to the personal and individualistic needs 
of humanity. When one is aware of their own subconscious 
needs in relation to someone else’s needs, there is an 
opportunity to learn both about themselves and the other 
mediated by AI.

The practice of collectively listening to music makes 
listeners aware of the preferences of others, within this 
study we have explored the possibility to create a richer 
awareness of this phenomenon through AI. 

The participants verbalized the experiment as a soloistic 
experience, but on the other hand, responded to the 
movement of the other participants (Figure 12) . When 
one participant set out to explore the digital world outside 
of the area connected by the four starting locations, other 

participants followed. Therefore, it can be discussed 
whether our research artefact results in group behaviour. 
During the before mentioned actions, the participants were 
in conversation about location within the virtual landscape 
and music preference. 

The reasoning behind this is that the participants heard 
their personal music stream, so they only could reflect 
and converse about the general qualities of the music. 
Comments about certain parts of a song did not resonate 
with the other participants being that they may have 
experienced this differently. 

Participants speculated about solving this by redistributing 
the tasks of the automated artefact and the participant. 
Altering the experience from a personal music stream to 
a common music stream where all the participants hear 
the same music, establishing a co-performance between 
all the participants and the AI. As all personal music 
streams are combined towards a single stream which is 
mediated by the AI, creating a single stream for everyone. 
This ultimately gives more agency to the AI in favour of 
a social experience. While at the same time participants 
recognize the difficulty of having one music stream that 
should satisfy the preference of all the people involved.

The comments made by participants that would like the 
experiment to be altered in such a fashion that people 
are involved in searching for a common ground within 
music mediated by artificial intelligence, rather than 
letting everyone hear a separate music stream. This 
indicates that automated artefacts can play a meaningful 
role in the practice of collectively listening to music. 
Mediating between the preferences of the participants 
is a risky delegation of polymorphic actions (see Table 
1). Nevertheless, participants state that they are willing 
to accept this delegation in favour of the overall social 
experience. Being that this research focussed on three 
songs that are mapped on a virtual landscape with different 
nuances, this claim is easier to understand than when the 
research artefact would not have the limitations that it had 
at the moment. When looking into this type of delegation 
the Jukola system [24] allows users to express their 
musical preferences and they are encouraged to debate, 

converse and negotiate around music, mediating towards 
a common ground.
 

 
 
Table 1 Delegation of tasks in future scenario.

What is interesting to note is that traditionally the 
connecting element of music is the synchronized music 
consumption among people in physical proximity [2]. 
When this connection is taken out of the equation, you 
could see that the participants find a connection in the 
exploration of the landscape, reacting to each other’s 
movement and initiating conversations about their 
location and its associated nuance within the music. 
Entering a new domain that was previously reserved 
for conversations about music not so much for the act 
of listening to it. By adding these layers together, music 
becomes more prominent in the act of collectively listening 
to music and provides handles for social connection, 
discussion and insights that were previously hidden.  

Participants state that they feel that the human aspect of an 
artist which performs should not be lost. This aspect would 
namely add a certain value in their experience of music. 
Being able to connect with the artist and recognizing 
its humanity seems important. When taking a historical 
perspective, Avant-garde composers in the 19th century 
criticized the predominant use of electronic instruments 
for conventional purposes [7]. According to the German 
composer, Roland Kayn at the beginning of the electronic 
music era “The composer is entirely divested of his original 
function. He can merely decide whether to intervene, 
guide, or direct, or whether he is prepared to accept what 
emerges as an auto-generative procedure.” [25]. While at 
this day and age is difficult to think of mainstream music 
that has not been electronically modified.



Figure 12 Collective exploration of the digital landscape. 



Because of the future probing research we attributed a 
lot of potential to the technology of artificial intelligence. 
When speculating about this potential in light of co-
performance there are a few things to mention. As self-
learning algorithms improve the delegation of tasks 
initiated by the human agent could be overhauled. 
As stated within the paper of Kuijer [21] automated 
artefacts are only meaningful because people pursue an 
end goal. Stating that artefactual performance would 
be meaningless without the link to human purpose.  
 
Within the future perspective of this paper, a tension is laid 
bare, being that AI could evolve to integrate deeply within 
everyday practices giving advice and nudging humanity to 
be a better self, ultimately surpassing human ability. As AI 
improves and gains polymorphic conscience it may very 
well be better in determining the end goal that could also 
take into account the rights of automated artefacts.
 
Limitations 
Technical problems
Although the artefact was designed to function seamlessly 
next to a Skype call, some problems did occur during the 
experiment. As a few participants experienced a decrease 
in volume of the artefact when participating in the Skype
conversation. This made it hard to balance the two streams 
of audio and made the participant experience less of the 
actual experiment. Next to that, the resulting loud setup 
of the participant interfered with the microphone, and, 
therefore, created quite some background noises for the 
other participants. This could harm the general experience 
of the group, although we expect this to be little due to the 
short amount of time the interference occurred. 

Another participant experienced networking problems, 
which made the landscape not synced with the other 
clients. Therefore, this participant experienced the virtual 
environment alone. Still the participant was able to partake 
and provided interesting insights due to this limitation.

Social limitations
An important value of the experiment was social 
connections. However, the participants did not know 
each other very well. All participants were from the 

same department of Industrial design at the University 
of Technology in Eindhoven, therefore, could know each 
other on a basic level. This limited connection between 
the participants could perhaps have negative effects on 
the feeling of collaborative actions, as a possible social 
border could be at play. Interesting to see was that during 
the focus group, the participants described the experience 
they had within the digital landscape as a soloistic one, 
analyzing the movement data however showed a clear 
case of group-forming and clustering. This corresponds 
to the general atmosphere in the group, which was quite 
open and opinions were regularly shared. Therefore, the 
researchers assume the effects on the results have been 
very little. 

Short listening experience
The research artefact in its designed context would 
normally have been a service implemented in longer 
listening sessions. This session in which the experiment 
took place was not longer than ten minutes. Therefore, 
it could not fully display the realistic scenario, but only 
provide an idea of its potential. For one, the experience 
only was able to play three songs after each other, which 
does not fully reflect the diversity of music generally found 
in longer collaborative music listening sessions. Another 
aspect is that the participants could not fully connect to 
the starting position they were given, as it was only just 
given to them, rather than something build from their 
experience over months of use. Therefore, the experience 
should be concerned more as a novelty, rather than a long 
term everyday practice. 

Digital experience
The experience that the participant participated in was 
a full-screen experience. In reality, however, such a 
musical interface or concept would have been more of a 
peripheral experience, where the user would adapt their 
location from time to time. Therefore, the comments of the 
participants could be more focussed on the interaction and 
implementation of the artefact, rather than the total future 
scenario. The fact that the prototype was also fully digital 
had its limitations in immersing one into the proposed 
scenario as it requires a greater sense of imagination. 

CONCLUSION
This  research aimed  to answer the following research  
question ‘What happens to the connecting element in 
collectively listening to music, when music is ultra 
personalized?’. It did this  by painting a background of a  
future scenario concerning collectively listening to music 
that originated from trends of music within its current 
practice. To be able to answer  the research question, a 
research artefact was build to fit that future scenario, after 
which it was tested with two groups of participants. The 
resulting data gathered, made the researchers conclude the 
following.
  
Concerning the major theme of co-performance, the 
research found a proposed delegation of tasks between 
listener and AI concerning a collective listening experience. 
Participants would be willing to give up influence on their 
musical selection when collectively listening to music, if 
that would improve the social experience of the practice. 
Through curating the experience from a personal to a 
common music stream where all the participants hear 
the same music, it establishes a co-performance between 
the participants and the AI. Proposing that the role of AI 
becomes more of selector for human made music instead 
of an intelligent mixer which generates music.

Therefore, it seems they do not want to delegate the task of 
creating or altering music for them to an AI, as the value
of the artist and the intention with which music is made 
currently offers substantial meaning which they do not 
want to lose. A task that is seen as plausible for AI is that 
of providing the ability to make users aware of the music 
taste of others. Which brings us to the next section, the 
connecting element.

When looking at the connecting element, multiple 
components were mentioned to be essential for bonding. 
For one, the song needs to be the same between listeners, 
but synchronisation is required to compose a feeling of 
connection between people. During the experiment while 
this synchronization was not present, participants where 
trying to find this connection in other elements, such as, 
exploring the landscape and reacting to others. 



Based on this research, future music experience makers 
could be able to craft a better fitting delegation of tasks 
in the co-performance of users and AI in collectively 
listening to music. In addition, the connecting element 
of collectively listening to music can be contributed to 
synchronization, and transparency of musical taste or 
genre. Whenever these elements are not present, virtual 
proximity and social interaction gain importance. 
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