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ABSTRACT

It can be difficult for user researchers to explore how people
might interact with interactive systems in everyday contexts;
time and space limitations make it hard to be present everywhere
that technology is used. Digital music services are one domain
where designing for context is important given the myriad
places people listen to music. One novel method to help
design researchers embed themselves in everyday contexts is
through remote-controlled speech agents. This paper describes
a practitioner-centered case study of music service interaction
researchers using a remote-controlled speech agent, called DJ
Bot, to explore people’s music interaction in the car and the
home. DJ Bot allowed the team to conduct remote user research

and contextual inquiry and to quickly explore new interactions.

However, challenges using a remote speech-agent arose when
adapting DJ Bot from the constrained environment of the car to
the unconstrained home environment.
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INTRODUCTION

Observing user interactions with products and services in the
real-world is crucial to designing these products and services to
be useful, usable, and meaningful [22]. As interactive systems
permeate the myriad contexts of people’s daily lives, there is a
need to support user researchers and designers in observing and

understanding how people interact with these systems in-the-wild.
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Intelligent and personalized music services and the devices they
are accessed through is one such application used throughout
many places and times of people’s everyday lives. Music is
enjoyed in the home, the workplace, the car, the gym, and
on-the-go through devices such as personal computers, phones,
web-connected radios, and voice assistants. Additionally, while
most music services and devices are currently designed for general
use, there are challenges to designing domain specific applications
suited for specific environments or user needs [28]. To design
music services, devices, and interactions that fit well into people’s
lives, music service designers need ways of understanding and
exploring the varied contexts where their products will be used.

Various user research methods, such as contextual inquiry [5],
experience sampling [12], and remote-user testing [16], have
been employed by user researchers and designers to understand
the in-context experience of their product’s users. However,
there are practical challenges that product and service designers
and in particular, music service designers, face when trying to
understand the real-world and contextual experience of listening
to music. People interact with their music services in mobile
spaces, in intimate spaces, and at times of the day where it would
be impractical for user researchers to be in person. In addition,
the experience of listening to music can be highly personal and
private such that in-person observation of listening behavior can
be disruptive to the user or alter their experience.

Capturing real-world system logs along with location data can
give music service designers some sense of how people interact
with the service in context, but usage data alone only shows
a limited view of the user’s full context and behavior. Log
data also requires analysis post-experience and may not expose
context-specific issues or opportunities for more exploratory
design work that is possible when designers and researchers have
a rich, in-the-moment view of the user’s interaction.

The challenges of having a delayed and limited view into the
real-world user experience of products and services can lead to
long feedback loops between design, deployment, and evaluation
of prototypes, ultimately reducing the rate that designers can learn
about and improve their systems [11]. Carter et. al. suggest that
“designers and researchers must be able to close the interactive
design loop, encompassing both prototyping and evaluation,



and learn from their prototyp&$11, pg. 1]. They also suggest music service practitioners and interactive system designers in
focusing on the development of tools and methods to supportgeneral, can interact with users through speech agents to perform
design practitioners so that their research and ideas can moveich in-context exploration. However, considerations should
to the real world. How then, can music service designers andbe made to facilitate efficient user observation and real-time
researchers overcome the temporal and spatial challenges dfteraction prototyping.

understanding real-world usage of products and services while

also having a rich in-context view of the user's experience and BACKGROUND o _ _
the ability to quickly test interactions? One of the goals of the Spotify interaction research team is

) _to understand people's music listening experience in different
Recently, remotely controlled conversational agents are beingcontexts. As of December 2019, Spotify has over 271 million
used to address the challenges of providing user researchers angontnly active users across 79 international markets [34]. While
designers with the ability to understand users in context while msic jistening behavior can be studied on a large scale given
interacting with interactive systems. For example, Broadman anddigital music services [32], quantitative analysis alone cannot
Koo of IDEO have explored how designers conversing with USers captyre the richness of people’s interaction with their music,
remotely throughout their day through phone-based chatbots wergsgpecially in the varied contexts where people listen. Music is
ableto conduct needﬁ_ndlng on and prototyping of new services for consumed in many places such as the home, car, gym, and work-
personal fitness, public services, and disease outbreak [7]._Martep|ace, often as a secondary or background activity throughout
laro and Ju used a remote-controlled speech agent along with datgne day [18, 19, 20, 31]. Music is also experienced on many
capture and wdeq streaming systems to expllore dr!ver's experiencejevices; the Spotify player is currently supported on desktops,
with advanced driving assistance technologies while on their daily Ty yoice assistants, cars, mobile phones, and gaming consoles
commutes [26]: More recent work by Martelaro and Ju more fully 34]. Aspects of personal context, such as someone's current
developed the idea of using speech agents to allow designers andivity, emotions, motivations, and personal preferences, also
resea_rch_ers to do remote needfinding and interaction design eXctor into music listening behavior [18, 19, 20, 31]. As music
ploration in context. They have also pilot-tested the use of remote-permeates so much of our lives and activities, researchers argue
controlled speech agents to understand people’s experience withh istening behavior should be studied in context to understand

music while dri_ving [25, 27]. In addition, b(_)th Bentley et. a_l. the true nature of people's music experience [18, 19, 20, 31].
[4] and Ammari et. al. [1] observe that a main use case of voice

assistant usage is music listening. Taken together, these finding®ue to the context-dependence of music listening, researchers in-
suggest that designers and researchers acting through a remotelgrested in understanding listener experience to inform the design
controlled speech agent can be a usable method for understandin%:c new products and services will often engage directly with users

t

people's experience with music services in varying contexts. rough qualitative user research methods_. Prior work on user re-
. search methods and Wizard of Oz prototyping methods can inform

To further explore how speech agents can be used as desighe gevelopment of new research methods for understanding users
research tools for contextually situated music services, we extendp, context. In the following sections, we discuss these methods and
the work of Martelaro and Ju [27] with a practitioner-centric gescribe how they inform the features music system designers may
and reflexive case study of interaction researchers from Spotify\yant and the limitations they may overcome by using a remote-

using a speech agent to explore people’s experience with musiGontrolled speech agent to conduct in-context User research.
in two contexts: the car and the home. To do this, we modified

and tested DJ Bot [25], a remote controlled speech agent andJser Research Methods

observation tool built alongside a music playing service. Our Much of the foundation of professional user research methods
goals in testing DJ Bot were to see how professional music is built upon direct observations and interactions with people.
service interaction researchers could incorporate using a remotdresearchers often emplogpid ethnographyto quickly learn
controlled speech agent into their user research and interactio@bout user needs and inform their product and service designs
prototyping practice. The interaction researchers were interested29, 33]. Researchers also conduct contextual inquiry sessions
in a remote controlled platform, such as DJ Bot, to observe how [5] where they observe and interview people interacting with a
people listen to music in context, such as the car and in their hometechnology in their real-world context. Mixing observations with
DJ Bot's use of a speech agent also provided a conversationaliser interviews is critical in understanding how users actually
way for the researchers to probe listeners in the moment. behave [22, 30] but can be challenging to accommodate in highly

. . . . . rsonal h ! .
The primary focus of this paper is to describe how the Spotify personal contexts such as ones car or home

team used DJ Bot and to discuss what worked well, what didn't, To overcome the challenges of not being able to physically observe
and how user research through remote speech agents could bgeople's experience in different contexts, researchers have used
useful to other design teams. We first describe how the in-carmobile phone-based experience sampling [12, 17] to query users
and in-home deployments were implemented. Then we discussabout their experiences with technology in-the-wild. Experience
the benefits of using a remote-controlled speech agent to exploresampling has often been used by music researchers to capture a
in-context interaction along with the challenges of acting through more complete picture across the various places in which users
a remote speech agent, modifying the method for use in the homelisten to music [18, 20, 31]. While experience sampling does
and incorporating the method into professional practice. We thenallow researchers to capture a user's thoughts on their experience
reflect on where the method is currently applicable and where in-the-moment, it does have some limitations. Random experi-
it can be further developed. Overall, our experiences suggest thaence sampling can miss when people are listening to their music,
limiting researcher's ability to capture user's thoughts at the right
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