Sharing the Soundtrack at Home: The Role of
Collaborative Music Control on Social
Interaction

Abstract. Consuming music in a shared environment is a pleasurable
activity that facilitates social interaction and a sense of community among
co-located users. However, the control of music is often limited to one user
which can cause a feeling of exclusion and impact social interaction neg-
atively. In this paper, we explore how shared control over music playlist
functions among co-located users influences social interaction. We de-
signed two music control boxes that provide non-playlist owners with ac-
cess to either only the song-skip option or a combination of song, album,
and artist-skip options. Through a mixed-subject experiment (N=27), we
evaluated their evoked social interaction in terms of social connectedness
and team performance against a baseline of no music control access. Re-
sults of our study indicate that providing access to shared music playlist
functions empowers users and facilitates communication among them. It
particularly encourages discussions and interactions around diverse mu-
sic tastes and creates also a space for sharing thoughts and feelings with
one another. Based on the insights, we discuss aspects to design future
collaborative music systems toward higher social interaction.

Keywords: Collaborative music control - Social connectedness - Team
performance - Home.

1 Introduction

The way we consume media has changed considerably in the past 20 years [7].
Through the development of online streaming platforms, any type of media can
be accessed from various devices, at any time, from any place. Additionally, shar-
ing and consuming media with someone else became more convenient and easier
to handle [43, 46]. Especially music evolved as a consumer good that inherent so-
cial experience [7] and connects people, particularly in shared spaces [8]. Recent
statistics outline, that an average person spends a total amount of 18.4 hours a
week listening to music [15], mainly at home (63%) to relax, enhance well-being
but also to socialize with other household members [16].

However, the control of music in a social setting, particularly at home among
co-located users is often limited to one user at a certain time. Examples can be
a smartphone connected to a Bluetooth speaker or when streaming music from
the TV or an (online) source/app using personal devices such as a smartphone.
Research reports that limiting people in the participation of control can cause
conflicts, frustration, and a feeling of exclusion [17]. One way to overcome these



issues is the design of interactive, collaborative systems that support a group in
making control decisions together [21,30] by enabling contributions by several
users at once [26]. While this encourages active involvement, and can support the
overall group-decision making as well as team performance [31], it also has the
potential to enrich social interaction and individuals’ perceived social connect-
edness [4]. Designing for collaborative music control, O’Hara et al. report that
providing a democratic way of selecting songs in public spaces enhances social
interaction and communication among strangers [29]. Such a democratic way of
music selection also supports fairness and enhances individuals’ belongingness to-
wards the group, however, it is time-consuming and introduces a dependency on
others [4]. Providing different hierarchical access levels to certain music/playlist
functionalities is the most prominent way of enabling collaboration [35], however,
it is perceived as less fair [35] even though it facilitates a structured collabora-
tion and ensures verbal communication [4]. In contrast, allowing only one user
to control entertainment in a shared space let others feel excluded, and treated
unfairly, which can impact group-decision making and also individuals’ perceived
social connectedness negatively [4,29]. Taken together, limiting individual con-
trol contribution can affect social interaction and the whole experience negatively
while promoting collaborative control has the potential to support group-decision
making and team performance while enriching social connectedness.

While some research has focused on enabling collaborative music control for
distributed users (e.g., [13, 6] and facilitating collaborative music control towards
social interaction in public spaces (e.g., [29]) or safety-critical environments (e.g.,
in the car [4]), little is known about how to design for collaborative music control
in the home to support social connectedness and team performance. To overcome
this limitation, we see the need to explore how to design for the collaborative
control of music among co-located users in the home and to study their influ-
ence on team performance and perceived social connectedness. In this paper,
we focus on answering the following research question (RQ): How to design for
shared control over music in the home to support social connectedness and team
performance among co-located users?

To this end, we designed shared music control boxes for two different types
of collaborative music control (for the design see Section 3) - the first provides
access to the song-skip function while the second one provides access to song,
album, and artist skip functions. We evaluated their effect on social connected-
ness and team performance through a mixed-design lab experiment in groups of
three (N=27). With the insights gained, we contribute to users’ perception of
team performance and social connectedness in the home when collaboratively
controlling music. Secondly, based on these insights we discuss important ele-
ments for future collaborative music systems in the home context to conquer
social connectedness and team performance.
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2 Background & Related Work

Listening to music is a pleasurable activity that connects people for decades [§].
People started sharing physical objects such as CDs or mixtapes until the early
2000s when music collections migrated to digital formats. Nowadays, streaming
platforms enable creating, sharing, and listening to music together [43, 8]. Partic-
ularly among co-located users, the collaborative consumption of music can have
a major impact on social interaction [33,32]. Sharing music tastes and experi-
ences can foster social bonds with others [32], enable discovering new songs [33],
and enriches interaction with other people [33,32]. Besides, listening to music
in a shared space can be fun, engaging, and a way to share interests with one
another [47]. Thus, designing interactive systems with a focus on collaborative
usage can enrich (social) experiences. In the following, we provide an overview
of co-located collaboration and discuss prior findings concerning collaborative
media/music systems and how to best design for collaborative, interactive music
systems.

2.1 TUnderstanding the social aspects of collaboration

We, humans, aim for social interaction in order to exchange thoughts, actions,
and reactions among others. Thus, social interaction naturally occurs in situa-
tions where people collaborate. When it comes to the execution of certain tasks
in a collaborative setting, the success of a team gets influenced by the individual’s
perceived team performance (team cohesion, coordination effectiveness) [31] and
social connectedness - belongingness, affiliation, and companionship, towards the
group. Affiliation, in particular, is a key factor in social interaction and helps
to maintain a social bond between group members [45]. This is supported by
research which has shown that individuals who feel a sense of affiliation within
the group are more likely to engage in prosocial behavior and contribute to
the group goal [27]. A high level of companionship also impacts satisfaction
positively because it supports well-being and reduces stress [37]. Furthermore,
research outlines that communication [14] is essential for effective teamwork [34]
which has a direct impact on collaboration and can maintain team performance
as well social connectedness. Besides that, collaboration is defined by factors
such as people’s personalities [40], and the size of the group [38]. This means
that users become less satisfied and less productive the more people are in a
group, notably with six or more members [2,39]. In summary, a successful and
satisfactory group collaboration, according to social psychology, gets not only
influenced by individuals’ level of contribution possibilities but also by the per-
ceived team performance and social connectedness. Factors such as affiliation,
companionship, effective communication, group size and personality can play a
role in determining the success of a group.

2.2 Collaboration among co-located users on media/music content

The design of collaborative systems for co-located users involves creating tech-
nology that enables multiple people to work together to select and view media



content while they are in the same physical location. This might involve the
use of shared devices, and multiple devices, as well as the development of dedi-
cated user interfaces, to manage/select content together. Research and industry
thus investigated diverse applications to support collaboration on media content
(e.g., [43,13,29]). O’Hara et al. developed Jukola, a democratic music choice
platform for public spaces [29]. Users can vote for songs that should be played
using smartphones placed on a table for instance inside a bar or a restaurant [29].
Brown et al. developed the Music Buddy, a system that allows browsing others’
music collections on personal devices which helps socializing with friends [6].
With Push!Music, Hakansson et al. implemented a mobile sharing system that
recommends songs depending on nearby players and thus acted as a starter for
social interaction [13]. A recent study on in-car music selection by Berger et al. [4]
shows that voting for songs fosters social connectedness and encourages commu-
nication. Restricting control instead induces power games and is perceived as
unfair which negatively impacts social interaction [4]. Providing different access
levels to functions is among the most common approaches to enable collabora-
tion [35, 26]. While this sounds promising in involving all users actively, research
shows that this can provoke unbalanced power dynamics and is perceived as less
fair [35] even though it facilitates a structured collaboration and ensures verbal
communication [4]. Additionally, receiving information about what friends or
family members are interested in can enhance the feeling of belongingness [?]
and contributes positively toward workspace awareness - seeing what others con-
tribute towards the group goal [11]. Nevertheless, recent work reports that the
usage of personal devices (e.g., smartphones) to tends to pull the group apart
despite being physically close [20]. In general, research shows that to best sup-
port collaboration, an interactive system needs to be centered around the group
of users [36] and enable any group member to participate actively [18,23]. To be
able to design for individual contribution and social connectedness, a clear bal-
ance of the presence of who decides on what [26, 23], a reasonable group size |2,
39], and individual access to functions are key [10].

While literature shows that collaborative control of media systems has the
potential to stimulate social interaction and outline how the usage of multiple,
personal control devices encourages collaboration and influences social interac-
tion (e.g., [4,29] ), little is known, about how we can design shared control
devices to enhance the social experience among co-located users when listening
to music together. With our study, we intend to fill this gap and investigate
how distributed control across group members by means of shared devices en-
hances social connectedness and best support music decision-making for groups
of people that are physically close.

3 Designing for collaborative music control in the home

With the design of collaborative music control, we aim to support co-located
users to interact with one another and to stimulate social interaction. Our spot-
light lies in the exploration of how we can design for shared control of music
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among co-located users in the home to positively affect social connectedness and
team performance. Since music gets frequently consumed in the home [16], and
the average household size in Europe compromises 2.2 people [9], we focused on
the exemplary use case of three users in a shared room at home listening and
controlling music together.

3.1 Design of collaborative approaches to music control in the home

For the design of collaborative approaches to music control, we initially concen-
trated on providing a physical shared device for controlling music, due to the
fact that personal devices (e.g., smartphones) tend to detach users from one
another despite being physically close [20]. Sharing a physical device instead
can foster social interaction and togetherness [42]. Therefore, we developed a
so-called music-control box with dedicated physical buttons that can be pressed
to change music in order to explore collaborative approaches to music control.
We initially focused on sharing control over skip functions only since skipping
songs is among the most common behavior of users when listening to music [25].

Thus, our concepts base on different levels of control possibilities per user [35,
26], which means that not every user has the possibility to perform every avail-
able function (limited access) [10,28]. In our music use case, we have the key
user, represented by the playlist owner who has access to all possible playlist
functions (e.g., via a dedicated digital user interface accessed with a smartphone
or laptop). Additionally, we have the none-playlist owner(s) - for those we want
to provide control to the skip functions. We therefore designed two main col-
laborative approaches to music control, described below, which vary in their
possibility of providing non-playlist owners access to skip functionalities. We
specifically chose a physical control device to encourage active engagement, as
studies have shown that a graphical user interface - depending on the amount
of information - can be distracting and negatively impact social interactions [4].

Hierarchical single-skip music control: This concept provides none-
playlist owners with the possibility to only skip the current song and thus enables
them to participate in controlling music while not counteracting main decisions
made by the playlist owner (e.g., changing playlist, skipping all songs from an
artist). The box thus is equipped with a single, physical button as shown in
Figure 1a.

Hierarchical multi-skip music control: This concept provides access to
multiple, different skip functions. First, none-playlist owners have the possibility
to skip the current song. Additionally, there are the options to skip the artist or
the album of the currently played song. The control box therefore provides users
with three different buttons, labeled with the underlying function as outlined in
Figure 1b.

Autocratic music control: For completeness, we added the Autocratic
music control concepts which reflects the current status quo of having only a
key user who can control the music. In our situation, this refers to the owner of
the music playlist. Other users in the room cannot directly access music functions



(no music-control box available). They are limited to convincing the key user by
other means e.g., communication in order to request changes.

(b) Designed control box with three but-
(a) Designed control box with a single tons to enable none playlist owners to
button to enable none playlist owners to skip the current song, or skip the full al-
skip the current song. bum or artist of the current song.

Fig. 1: Demonstration of the music control boxes - left for Hierarchical single-
skip control and right for Hierarchical multi-skip control.

4 Research Question & Hypotheses

The experience of co-located users controlling a system or service together gets
influenced by individuals’ perceived social connectedness [4,2,19,37] and team
performance [31]. We see these factors as an indicator of collaborative music
control. To explore how the collaborative music concepts support collaboration
and social interaction we ask: How does shared control of music in the home
influence social connectedness and team performance among co-located users?

One of our goals lies therefore in the qualitative exploration how users control
music together and how they perceive collaboration and group decision-making.
Besides, we want to initially explore whether there is a difference in the perceived
social connectedness (H1) and team performance (H2) depending on the type of
collaborative concept.

H1 The type of collaborative music control has an effect on the perceived so-
cial connectedness in terms of belongingness, affiliation, connectedness and
companionship

H2 The type of collaborative music control has an effect on the perceived team
performance in terms of coordination effectiveness and team cohesion
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5 Comparative study of the collaborative music concepts

To investigate the concept’s impact on collaborative experience, we conducted a
mixed-subject experiment in a lab.

Independent variables: The three concepts (Hierarchical single-skip con-
trol, Hierarchical multi-skip control, Autocratic control) were our within-subject
variable and the type of control (key-user/playlist owner, none-key-user / none-
playlist owner) the between-subject variable. The key-user is the user having
access to the full music playlist while the none-key-users can only control the
music by using the provided control box.

Dependent variables/measurements: We assessed the individual per-
ceived social connectedness in terms of connectedness, companionship, and group
affiliation using the Social Connectedness Scale [19] and group belongingness by
means of the Community in Self Scale [22]. For the team performance, we mea-
sured users perceived team cohesion and coordination effectiveness using Paul
et al.’s Team Performance Questionnaire [31]. As an influencing factor, we in-
vestigated the evoked User Experience (UX) in terms of hedonic, pragmatic and
overall UX, using the short user experience questionnaire (UEQ-short) [41]. To
investigate the concepts’ positive and negative evoked qualitative impressions,
we conducted semi-structured group interviews after each concepts’ test ground
and at the end of the experiment.

5.1 Participants

By means of convenience sampling, we recruited 9 groups of three students
within the author(s) institution (makes a total of N=27, 4 same-gender groups,
5 mixed-gender groups). We explicitly recruited people who either worked on
projects together or considered themselves as a group of friends to balance pos-
sible influencing factors that can come from collaborating with strangers [20].
Overall, 18 male, 8 female participants, and one preferred not to answer, liv-
ing in a country in Europe (blinded for review), aged from 18 to 26 years
(M = 23.4years,SD = 1.8 years) participated in the study. When it comes
to listening to music together with others, 2 out of 27 reported doing so all the
time, 14 at least two times a week, 10 less than once a week, and one reported
never listen to music with others.

5.2 Technical Set-Up

For the music playlist itself, we used the common Spotify desktop version, hosted
on a laptop. For the test, we created a pre-defined playlist that consisted of 243
songs, put together from pre-defined Spotify hit lists (e.g., Top 50 - Global, Viral
50 - Global). Thus, the playlist was filled with the most prominent, global songs
from October 2022 including songs from e.g., Harry Styles, OneRepublic, Sam
Smith to ensure that participants are familiar with the songs [44]. To receive the
input from the music-control boxes, we used an esp32, connected to Wifi. The
incoming button presses got handled by a web service which further called the



Fig. 2: Study set-up in the lab. Three participants are sitting at a round table.
The key-user has access to the music playlist by means of a laptop, while the
other two users can use the controller to express their needs.

dedicated Spotify API method corresponding to the underlying button function
(skip song, skip album, skip artist). The experiment got performed in an empty
lab containing a round table and three chairs (see Figure 2). The chairs were
positioned in a way, that the non key-users were not able to see the playlist to
mimic real-life scenarios of not being able to access the playlist directly.

5.3 Procedure

concept order counter-balanced

Introduction Pre-questionnaire Scenario Concept 1 Concept 2 Concept 3 Interview

R-E-RHEBIBYE®

Fig. 3: Visual representation of the study procedure. The sequence of the con-
cepts was counterbalanced. (icons by Icons8)

First, we introduced the goal of the study and collected informed consent. We
then handed out a questionnaire related to demographics and music-listening
experience. Afterward, we defined randomly the key-user (the participant inter-
acting with the laptop and in charge of the playlist) and let them take a seat
around the table (the sitting position and roles did not change throughout the
experiment). The goal was to investigate the concepts’ effect on social experience
rather than the level of self-explanation of the control boxes. Thus, we instructed
the music-control boxes before each test round. Additionally, we introduced the
key-user to being allowed to change the music at any time, using all available
Spotify playlist functions during the test stages (play/pause, prev/next, adjust
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volume, select a specific song from the list). Besides we encouraged the group
to talk with one another and explicitly mentioned that requesting changes to be
performed by the key-user is always allowed. To simulate a social situation, we
presented the participants with a social scenario of being roommates and having
a cozy evening in the living room while listening to music together. Therefore,
they got 15 minutes per concept to control/listen to music together.

The experiment started with an introduction to the social scenario. This was
followed by a fully counterbalanced set of the three collaborative music con-
cepts. For each concept, the group had to use it for 15 minutes. In the end,
the participants filled out questionnaires related to social connectedness, team
performance, and UX. In addition, the researchers asked about participants’
positive and negative impressions of each concept. The experiment concluded
with a semi-structured group interview about what they liked/disliked about
the evoked social experience. The experiment lasted on average 1.5h while par-
ticipants did not receive compensation. The experiment was approved by the
Ethics Committee of the researcher(s) institution.

6 Results

We report how each concept affects users’ perceived social connectedness, team
performance, and UX. Due to the Likert scaled data from the team perfor-
mance [31], social connectedness [19,22], and UX [41] questionnaires, we con-
ducted Friedman tests to investigate differences between the concepts. For the
post-hoc pairwise comparisons we performed Bonferroni-corrected Wilcoxon signed
rank tests.

6.1 Social Connectedness - H1

Belongingness: A Friedman test does not show significant differences in the
perceived belongingness between the three collaborative concepts (x?(2) = 3.5,p =
.174, Figure 4a). Overall, all concepts evoke at least an average feeling of be-

longingness. The Autocratic control (Mdn = e) and Hierarchical multi-skip
control (Mdn = e) scored slightly higher than Hierarchical single-skip control
(Mdn = d).

Companionship: The evoked companionship among the concepts is not
significantly different, as outlined by a Friedman test (x?(2) = 4.7,p = .095). The
median scored companionship is equally high for all three concepts (Mdn = 5),
see Figure 4b.

Connectedness: There is no significant effect of the concepts on perceived
connectedness (x?(2) = 3.84,p = .147, Figure 4d). All concepts scored above
average with the highest score evoked by Hierarchical single-skip control (Mdn =
5.5), followed by Hierarchical multi-skip control (Mdn = 5.25), and Autocratic
control (Mdn = 5).

Affiliation: There is a significantly difference in the evoked affiliation based
on the collaborative concepts, as shown by a Friedman test (x?(2) = 10.19,p =



10

.006, Figure 4c). Post-hoc pairwise comparison outlines a significantly higher
affiliation for Autocratic control compared to Hierarchical multi-skip control
(Z = 2.518,p = .035). Thus, our results indicate Autocratic control to support
affiliation best, especially compared to Hierarchical multi-skip control.

Taken together, the three concepts stimulate similarly high belongingness,
companionship, and connectedness while evoking differences in perceived affilia-
tion. This leads us to only partially accept HI - The type of collaborative music
control has an effect on the perceived social connectedness in terms of affiliation.

Belongingness x2(2)=3.5p=.174
max g
Companionship X2 (2)=4.7,p=.095
f _ strongly
disagree
e F— 5 —_— —
d — 4 —— — -
c . —_— 3 —_—l —_—t
b 2 B -
min a strongly 4
Mdn=e Mdn=d Mdn=e agree Mdn=5 Mdn= 5 Mdn=5
Autocratic Hierarchical: Hierarchical. Autocratic Hierarchical Hierarchical:
control skipping song skipping song, control skipping song skipping song,
artist, album artist, album

(a) Distribution of the measured group
belongingness of each concept [22] (g=max

belongingness, a = no group belongingness)

Affiliation %2 (2) = 10.19, p = .006
Z=2518, p=.035"*
strongly r 1
disagree 6
5 _—
= =
3 JR S
2
strongly 4
agree Mdn=5.33 Mdn= 5 Mdn= 4.67
Autocratic Hierarchical: Hierarchical:
control skipping song skipping song
artist, album

(c) Distribution of the average mea-

sured affiliation of each concept [19].
Q1: T don’t feel I participate with anyone or any
group; Q2: I have no sense of togetherness with my
peers.; Q3: Even among my peers, there is no sense of
brother/sisterhood.

(b) Distribution of the measured com-

panionship of each concept [19]. q: Even
around people I know, I don’t feel that I really belong.

Connectedness 2 (2)=3.84,p=.147

strongly ¢
disagree R E—
5 e T -
4 R E—
3
2
strongly 1
agree Mdn= 5 Mdn= 5.5 Mdn= 5.25
Autocratic Hierarchical: Hierarchical:
control skipping song skipping song,

artist, album

(d) Distribution of the average measured

connectedness of each concept [19J. Qt:
I feel so distant from the other people; Q2: I feel dis-
connected from the world around me; Q3: T don’t feel
related to anyone; Q4: I catch myself losing all sense of
connectedness.

Fig.4: Social connectedness measurements across the different concepts with
pairwise comparisons. Friedman tests are significant at p < .05. Bonferroni-corrected

Wilcoxon signed-rank post-hoc tests are marked with * when significant.
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6.2 Team Performance - H2

Coordination Effectiveness: A Friedman test does not show significant differ-
ences in the evoked coordination effectiveness among the three concepts (y?(2) =
.62, p = .733). Overall, the coordination effectiveness is rated higher than aver-
age for all concepts (Figure 5a), with the best score for both Hierarchical control
concepts (Mdn = 2.67), followed by the Autocratic control concept (Mdn = 3).

Team Cohesion: There is no significant differences in perceived team cohe-
sion among the concepts as outlined by a Friedman test (x?(2) = 2.24,p = .326,
Figure 5b). The team cohesion is high for all three concepts. Autocratic & Hi-
erarchical single-skip control (Mdn = 6.33) scored best, slightly followed by
Hierarchical multi-skip control (Mdn = 6).

Summed up, the concepts evoke a similarly high team performance with no
difference in perceived coordination effectiveness or team cohesion. Therefore,
we reject H2 and conclude that the type of collaborative music control has no
effect on the perceived team performance.

Coordination

Effectiveness x2(2)=.62,p=.733 .

strongly Team Cohesion 2 (2)=2.24,p=.326
disagree strongly

disagree S

6 e — [ I
o 6
. I
B 4 1
3 | SN B
I 3 JR S

2
2

strongly 1
agree Mdn=3 Mdn= 2.67 Mdn= 2.67 strongly 1
agree
Autocratic Hierarchical Hierarchical Mdn= 6.33 Mdn= 6.33 Mdn= 6
control skipping song skipping song,

artist, album Autocratic Hierarchical Hierarchical:

control skipping song skipping song,
artist, album

(a) Distribution of the average evoked
coordination effectiveness per IVIS con- (b) Distribution of the average evoked
cept [31]. Qt: 1 am satisfied with my commu- team cohesion per IVIS concept [31]. qu:

nication with the team members. Q2: There was a  Dealing with the members of the team often left me
clear sense of direction during discussions with the  feeling irritated and frustrated. Q2: I had unpleasant
team members. Q3: The interactions between the group  experiences with the team. Q3: Negative feelings be-
members were well organized.) tween me and the team tended to pull us apart.)

Fig.5: Team performance measurements across the different collaborative IVIS
concepts. Friedman tests are significant at p < .05.

6.3 User Experience

The overall UX is highest for the Hierarchical multi-skip control, followed by Hi-
erarchical single-skip control, and Autocratic control (Figure 6). A Friedman test
shows a statistical significant difference in overall UX (x?(2) = 18.41,p < .001).
Post-hoc comparisons outline a significant higher overall UX for Hierarchical
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multi-skip control (Z = —4.08,p < .001) and Hierarchical single-skip control
(Z =2.86,p = .013) compared to Autocratic control. Looking into UX more de-
tailed, there is a significant differences in terms of pragmatic quality (practical,
simple, pleasant) (x%(2) = 9.584, p = .008). Pairwise comparisons show a signif-
icant higher pragmatic quality for Hierarchical single-skip control compared to
Autocratic control (Z = —2.994,p = .008). Concerning hedonic quality (satis-
factory, creative, original) (x2(2) = 26.9,p < .001), the Hierarchical multi-skip
control (Z = —5.0354,p < .001 ) as well as the Hierarchical single-skip con-
trol (Z = —2.772,p = .019) scored significantly higher compared to Autocratic
control.

Pragmatic quality Hedonic quality Overall UX H1 Hierarchical: skipping song

Hierarchical: skipping
song, artist, album
H2

A Autocratic
—V___/'—_wy M Excellent
A B Good

H2

. Above average

H2 A
Below average

A Bad

Fig. 6: Results from UEQ-short [41]. It shows the mean values of the measured
pragmatic quality (left), hedonic quality (middle), as well as the overall UX

(I‘ight) SCore per concept. The colors of the bars represent the UX scale, ranging from excellent (light

green) to bad (light blue). The scale in general ranges from -3 (horribly bad UX) to 43 (extremely good UX), while
values above 0.8 represent a positive evaluation [41].

6.4 Qualitative Feedback

We conducted a qualitative content analysis with the responses to the open-
ended questions concerning each concept individually and the final interview.
Sentences were iteratively assigned to themes which are outlined in Figure 7 and
in more detail reported below.

The Hierarchical multi-skip music control is described by participants
as fun, useful, supportive and evoking curiosity (e.g. “The three buttons are very
useful to control music”, P#2.2; “We are curious about the next song in the
album”, P#3.3). Especially the three buttons are perceived as an effective way
to switch to other types of music (e.g., “I will also use these three buttons because
it saves a lot of time for me to check the artist or the album if I want to listen to
a similar song”, P#2.1; “More quick control of music”, P#5.2). Additionally,
participants mentioned that due to the provided control to other users, it enables
active participation in decision-making and supports collaboration (e.g., “It gave
me a chance to select my music”, P#2.2, “We were kind of working together”,
P+#5.3). Some participants experienced this as a form of better connecting with
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the other users (e.g., “I felt more connected to the other two people”, #P2.2).
Additionally, this concept encourages conversations about the music itself (e.g.,
“It can provide us more topics to communicate about”, P#3.2, “We discussed
the artists and albums more”, P#1.2). However, some were also overwhelmed
with the diverse buttons and found them too complex to be used (e.g., “It is a
little bit too complex - the second and third button”, P#4.3). Besides, one user
fears that it can also lead to disagreements and to the fact that you never listen
to the full song (e.g., “I think we just skipped multiple songs [...] I don’t think
we even finished one song”, P#7.1).

'Songs not
flnlshed Encourages
conversations

about music
upportive! #12
#1
Provides

/\
more
/\ “ Supports control
\\_/ | collaboration #7
/\ /_\ - Hierarchical
\*/ U \ multi-skip Active
control e
v [ \ Effectwe participati

| on and
decision-

ki
Hierarchical m mawmg
single-skip Complex
control s
Autocratic

o @
Q@Q

Fig. 7: Visual representation of the themes derived from the qualitative content
analysis. The colors represent the different concepts. The numbers represent how
often a theme got mentioned.
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The Hierarchical single-skip music control is described as interesting,
but not novel (e.g., “I think it is quite interesting”, P#1.2; “It is not cutting
edge” P#1.3). Through the single button interaction, users can easily participate
in controlling the music (e.g., “I just need to press this skip button”, P#3.3).
Participants feel that it promotes self-determination (e.g., “I can press it when I
want”, P#2.2) and creates a novel ezperience, particularly due to the curiosity
which song will come next (e.g., “It is more [...] random and I don’t know the
next song”, P#8.2; “I like the uncertainty of the next song”, P#2.2). This also
enables any user to change the vibe in the room (e.g., “What I really want to do
is to change the vibe and I just need to press this button”, P#3.3). Nevertheless,
they see the need of finding agreement before skipping a song (e.g., “I still need
to ask their agreement”, P#2.3). This particularly encourages communication
and allows to explore others preferences concerning music (e.g., “I have to com-
municate with you like if you want to play this song”, P#3.2). This opens up
a space where they more likely share openly their thoughts and ideas (e.g., “I
could express my interests easily”, P#5.2). Even though the control itself is to
some extent perceived as limiting and as havingdependency on a key-user when
other functions want to be performed (e.g., “They had fewer choices, so I had to
help”, P#8.1), it is perceived a fun and useful way of listening and controlling
music together.

The Autocratic music control is described as traditional but also time-
consuming, particularly for the user in charge over the playlist when looking for
dedicated songs others request (e.g., “Is kind of the most normal way”, P#4.2,
“He said, we wants [...] rock. So I have spent a while to search for it”, P#7.1).
Since one user is responsible for others interests (e.g., “It is responsibility to listen
to the other peoples’ opinion”, P#8.1), a few participants fear that this can lead
to conflicts, particularly when agreements cannot be made (e.g., “Can elicit
many conflicts”, P#1.1). Due to the key-user, the autocratic music control is
perceived as encouraging communication (e.g., “ We discuss everything” , P#5.3).
Interesting to note, it does not only provoke music-related conversations, but also
talk about any other topic. Therefore, participants mentioned that they Forgot
to change the song because it was also not obvious that it was possible (e.g.,
“You talk more about different things than music, simply because you forgot you
can influence”, P#3.2). Others even had the feeling that it is currently not
necessary to request any changes in music which lead to the fact that the group
listens more likely to the full song (e.g., “We just listen to a real song until the
end”, P#9.2).

7 Discussion

We present in this paper two concepts for shared music control among three
users in the home context which provide non-playlist owners access to song skip
functions. Through an empirical examination of the two concepts (Hierarchi-
cal single-skip concept, Hierarchical multi-skip concept) against the baseline of
only the playlist owner controlling music (Autocratic concept), we studied the
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concepts’ evoked social interaction by measuring individuals’ perceived social
connectedness and team performance. Results show a high evoked social con-
nectedness and team performance for all concepts. Through qualitative insights,
we found that providing users with access to playlist functions promotes easy
participation, encourages communication, and the exchange of their interests
while also generating curiosity related to the music itself. In this section, we
discuss the implications of our findings toward promoting social interaction by
designing for shared music control.

7.1 Implications of shared music control on social connectedness &
team performance

Our research indicates that providing multiple users in the room physical ac-
cess to music control establishes high social connectedness as well as team per-
formance which ultimately supports, well-being [37], and a sense of belonging
towards the group [19]. This aligns with previous studies that have highlighted
the importance of social connectedness and shared control experiences in group
decision-making processes [4, 35]. Furthermore, we found that distributing con-
trol over music functions differently has an impact on perceived affiliation within
the group. Particularly, the traditional Autocratic control approach evokes a
higher sense of affiliation, but also induces feelings of dependency and exclusion
among users. This can to some extent be attributed to the familiarity of the
concept [?], but also to the necessity of communication [4, 7] to initiate changes.

On the other hand, providing group members with access to music con-
trol enables easy participation and stimulates discussion and exchange of ideas,
moods, and music preferences. This in turn also allows exploring others’ inter-
ests [4] and opens up a space where people feel free to express themselves and act
self-determined. This initiates social interaction because it particularly supports
getting to know each other better and understanding the individuals’ mood for
music. Moreover, the button lowers the threshold to request changes, which can
be particularly relevant for users who may be hesitant in group settings [40].
Additionally, pressing buttons, especially in the context of music control, can
be enjoyable and create a sense of anticipation toward music changes. However,
too many buttons and options can make the device confusing and reduce its
perceived usefulness.

In summary, our research emphasizes the significance of considering user in-
volvement and empowerment in the development of future physical music control
systems in the home. It is crucial to ensure users feel included and valued in the
decision-making process to improve social interaction and create a unique ex-
perience in shared spaces. Beyond initiating conversations, it is important to
provide users with easy access to control and the ability to act self-determined
because it fosters communication and the exchange of ideas and moods. Addi-
tionally, designing the system with user experience in mind [12] and considering
the potential impact of the songs [44] on the group experience can greatly en-
hance the overall experience. We recognize the limitations of our study, such as
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the lack of emphasis on product design which was reflected in the low user ex-
perience scores, as well as the potential impact of the songs chosen on the group
experience. Despite these limitations, our findings provide valuable insights into
the potential benefits of collaborative music control in fostering social connect-
edness and team performance, particularly the support of well-being and a sense
of belonging among group members.

Still, our insights reflect only a short testing period with a pre-defined music
playlist. Thus, the impact when using the concepts more often, and for a longer
period of time, also with user-defined playlists needs to be investigated in more
detail. While we ensured internal validity by only recruiting groups of friends, it
would be interesting to investigate diverse social group settings i.e., by studying
different types of relationships among household members. Since research shows
that the personality of individuals can influence social interaction [40], future
work is needed to understand how different personality types affect social inter-
action when controlling music together. While we ensured contextual validity by
conducting the study in a controlled lab environment, additional research work
should look into possible influences in real-life home settings. Lastly, our data
reflects people living in Mid-Europe controlling music together. People with dif-
ferent cultural backgrounds might have varying expectations when it comes to
collaboration and music listening at home. Thus, future research is needed to
verify whether and how our findings may transfer to other social and cultural
contexts.

8 Conclusion

In this paper, we examined the impact of shared control over music among
co-located users in the home on perceived social connectedness and team perfor-
mance. Two music control concepts, the Hierarchical single-skip music control
and the Hierarchical multi-skip music control were designed which provide non-
playlist owners access to song skip functions. We evaluated the two concepts
in a controlled lab experiment against a baseline of no music control access.
Our results indicate that the type of collaborative music control has a signifi-
cant effect on users’ perceived social connectedness - particularly the affiliation
towards the group, while team performance remains consistent across all condi-
tions. Further, qualitative data revealed that providing non-playlist owners with
access to control functions fosters enjoyable and engaging conversations, mainly
around music preferences. Additionally, it facilitates the exploration of diverse
musical tastes, ultimately leading to increased social interaction. Our findings
contribute to the understanding of how music control can be designed particu-
larly to make control more accessible in shared environments and how it impacts
social interaction and group dynamics.
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