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ABSTRACT
Live streaming sites such as Twitch offer new ways for remote
audiences to engage with and affect gameplay. While research has
considered how audiences interact with games, HCI lacks clear de-
marcations of the potential design spaces for audience participation.
This paper introduces and validates a theme map of audience par-
ticipation in game live streaming for student designers. This map
is a lens that reveals relationships among themes and sub-themes
of Agency, Pacing, and Community—to explore, reflect upon, de-
scribe, and make sense of emerging, complex design spaces. We
are the first to articulate such a lens, and to provide a reflective
tool to support future research and education. To create the map,
we perform a thematic analysis of design process documents of a
course on audience participation for Twitch, using this analysis to
visually coordinate relationships between important themes. To
help student designers analyze and reflect on existing experiences,
we supplement the theme map with a set of mapping procedures.
We validate the applicability of our map with a second set of stu-
dent designers, who found the map useful as a comparative and
reflective tool.
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1 INTRODUCTION
In the social-distancing era of COVID-19, audiences are turning
to live-streaming as a substitute for rich in-person experiences.
Audience participation in live-streaming games offers new ways
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for audiences to engage with play, however the potential design
spaces have not yet been adequately described in HCI.

Research suggests that deeply engaging viewers through audi-
ence participation has the power to create authentic social con-
nections, turning “parasocial” (one-direction) interactions with
streamers into bidirectional social experiences, akin to “seeing
friends” [90]. Through interaction, live-streams can act as virtual
“third places” [90], communities with a multidimensional ecosys-
tem of relationships between streamer and viewers [89]. Such rich
interaction has been shown to increase viewer attitudes toward
live-streams, and enhance their perceived value [15].

On platforms like Twitch, research has considered new ways
for audiences to directly participate in or affect streamer’s game-
play [69]. This includes influencing-in game challenges [66, 77],
placing bets [60], giving hits [48], and even controlling game-
play [45, 47, 62]. In spite of the benefits of rich audience partic-
ipation dynamics, many live streaming platforms primarily support
classic participatory mechanics, such as commenting via a text chat,
emoting with icons, and gifting money [35, 51, 81, 84]. One rea-
son for this is that game live-streaming presently lacks an explicit
representation of the design space in game live streaming.

In this paper, we present a theme map of an audience participa-
tion design space in game live streaming. Through this map, we
identify key design themes that inform characteristics, affordances,
and constraints of participatory live-streaming experiences. By
defining a potential design space, this work offers value to student
designers, educators, and researchers to design new experiences
and identify research gaps. As research and design evolves in this
domain, our map will likewise expand to consider new opportuni-
ties for participatory live-streaming.

This paper contributes the following:

(1) A theme map diagramming a design space for audience par-
ticipation in game live streaming

(2) Step-by-step instructions on how to use our theme map for
design analysis

(3) Empirical findings that validate use of the theme map as a
design analysis tool for students

(4) Articulations of three sensitizing concepts for participatory
live-streaming experiences

We construct this map by studying how designers create inter-
active audience experiences in an undergraduate course centered
around Twitch, currently the most popular platform for game live
streaming [27, 82]. First, we perform a bottom-up thematic analysis
of student process documents. From this analysis, we identify three
sensitizing concepts, Agency, Pacing, and Community. We use these
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sensitizing concepts to spatially map related themes, employing
background literature to inform spatial relationships on a three
set Venn diagram. We validate the clarity, �t, and usefulness of
the theme map with a second set of student designers, who used
the map to re�ect on their existing projects. Together, this paper
lays the groundwork to help designers better understand audience
participation spaces in game live streaming.

2 RELATED WORK
We situate our work in prior literature on audience participation
in live streaming. First, we introduce live-streaming, and describe
our focus on game-live streaming. Then, we describe audience
participation dynamics, and present challenges for participatory
live-streaming experiences.

2.1 Live-Streaming Platforms
Live streaming platforms, such as Twitch1, are driving a new wave
of live media experiences that give remote audiences greater par-
ticipatory roles, such as voting on game mechanics that a�ect
streamed gameplay. Broadly, live streaming comprises of perform-
ers or�streamers�broadcasting audiovisual content to remote audi-
ences or�viewers.�Viewers typically react to the content, streamers,
and one other though text-based communication channels, however
an emerging trend in live streaming shifts emphasis of the medium
from spectatorship to social interactions between streamers and
their viewers [50]. For instance, viewers can respond to content,
streamers, and one another via a text chat, emojis, and gifts [51, 81].

In recent years, live streaming has received increasing attention
from the HCI community [32, 35, 51, 69]. In 2020, Stay-at-home
mandates and quarantines related to the COVID-19 pandemic have
further increased participation in online gaming [40]. For instance,
the #PlayApartTogether initiative was developed as a coping strat-
egy for people to socialize [40]. Due to the pandemic, main stream
sports such as soccer [87] and darts [21] have likewise adapted
spectatorship to live-streaming platforms.

Presently, many commercial live-streaming platforms exist. Founded
in 2011, Twitch has on average 3.8 million broadcasters per month
(as of March 2020), and 15 million daily Twitch viewers, watching
on average 106 minutes per day over the course of a year [11, 83].
In competition with Twitch, Facebook and YouTube have launched
game-streaming platforms, and several language-speci�c platforms
have emerged, such as the Chinese platform, HUYA Live [25].

2.2 Game Live Streaming
We focus on game live streaming due to the interactive nature of
games, and the bene�ts of engagement with play. Participation
provides many positive bene�ts for games; it can increase engage-
ment [31] and experience involvement [29]. Through immersive
�deep play� [10, 19, 24] games can also increase emotional invest-
ment [76, 79]. Game experiences can even lead to�ow , a state of
total immersion and optimal performance [18, 23, 71].

Twitch has gained widespread popularity in online streaming
communities for a range of game content [72]; individual stream-
ers use Twitch to play through games and comment on their ex-
perience [28], channels broadcast professional commentaries of
1https://www.twitch.tv

massively-multiplayer role playing competitive games (MMORPGs)
like FortniteandLeague of Legends[7, 74]. Small groups even use
Twitch to stream tabletop role-playing games (RPGs) [28].

2.3 Designing for Audience Participation
The capacity to alter experiences has empowered audiences beyond
traditional roles, and has led to a dissolution of traditional audience-
hood [76]. A growing trend in live streaming shifts focus away from
passive spectatorship towards active participation [73, 81]. For this
reason, the HCI community has a strong interest in how technology
can support audience participation in live streaming [13, 32, 35, 64,
69, 76, 81, 86].

Audience participation is a�ected not only by the immersiveness
of content, but by the immediacy of interactions with the streamer,
and the sociality of the experience [34]. Reviewing theater, theme
park, and game literature, Striner [76] de�nes audience interactivity
as a range of experiences and roles that may allow audiences to
participate or interact, and describes aspectrumof audience inter-
activity in entertainment. Cerratto-Pargman [13] further explains
these interactions are not simply social; they can become integral
elements of a play experience.

We �nd game live streaming particularly well-suited for crafting
engaging audience participation experiences. Game live streaming
enables viewers not only to interact socially, but to a�ect gameplay
in meaningful ways [32, 62, 64, 66, 69, 77]. The popularity of game
live streaming platforms has driven researchers and designers to
consider new ways for viewers to engage with play experiences.
For instance,Choice Chamber[77] and Legend of Dungeon: Mas-
ters[66] allowed audiences to in�uence in-game challenges, and
Streamoteempowered audiences to place bets using virtual cur-
rency [60]. Likewise,Helpstoneprovided contextual information
about a game, letting �audience participants� suggest hints for the
streamer [48]. Further,Twitch Plays Pokémonparsed audience com-
mands in a Twitch chat stream to control games from the Nintendo
series [45, 62], and CrowdChessaggregated audience input in a
chess game [47].

2.4 Design Challenges
As game live streaming has become popular, researchers have be-
gun to identify interaction design challenges for audience agency,
time, and viewer-streamer relationships [32]. A primary challenge
in participatory streaming experiences is how to give agency to
multiple audience-participants. Lu [51] suggests that streamers
and viewers both desire interactions that are more substantial and
consequential than commenting and gifting, however it is di�cult
to do this without compromising the overall experience [32]. For
instance, a public text chat is e�ective at enabling audience par-
ticipation, however participation begins to break down when the
number of viewers chatting gets too large [35].

In complement to agency, temporal challenges in live-streaming
include latency, stream schedules, and viewer attention [32]. For
instance, viewers might attempt to simultaneously participate in
multiple streams that are broadcasting an event [36]. Another tem-
poral challenge is conveying the feeling of liveness. In sports, Davis
(2020) [21] suggests that it is di�cult to recreate physical liveness
online; they explain that an integral part of the experience are
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the �dancing cheerleaders, gregarious announcers and an inebri-
ated audience roaring bawdily along.� Weed (2020) [87] elaborates,
describing the importance of recreating the drama of fans in the
stadium.

Designing e�ective viewer-streamer relationships is also a chal-
lenge. Via text chat, viewers can comment on the action in a stream,
talk amongst themselves, or direct questions and discussions at the
streamer [4, 35, 51]. In response, streamers can reply to questions in
the chat, comment on chat dynamics, participate in informal conver-
sations, and conduct formal polls [4, 35, 46, 68, 81]. Glickman [32]
explains that these dynamic become complicated as viewers com-
pete for limited streamer attention, a form of validation for viewers.

3 METHOD: IDENTIFYING THEMES,
SENSITIZING CONCEPTS AND
DEVELOPING THEME MAP

The following section describes our method for developing the
theme map. First, we performed a bottom-up thematic analysis of
student process documents from an undergraduate game design
course for audience participation on Twitch. From this analysis, we
identi�ed three sensitizing concepts, Agency, Pacing, and Commu-
nity. We used these sensitizing concepts to spatially map related
themes, using background literature to inform spatial relationships.

3.1 `Design for Crowd and Cloud� Course
�Design for Crowd and Cloud (Twitch Plays Game Design)� was an
undergraduate course at Carnegie Mellon University that taught
game design for audience participation in live-streaming games
on Twitch. During the course, students studied existing game de-
sign techniques, and designed Twitch play experiences for viewer
participation, considering symmetric and asymmetric multiplayer
experiences, and issues of stream latency and scale. In the �nal
project, student teams were instructed to develop either an original
game that took advantage of �crowd and cloud� play dynamics,
or a Twitch modi�cation that addressed a problem identi�ed by
the class. Preceding the �nal project, students learned about live
streaming, game design, and audience participation dynamics. The
syllabus of course content is located here: https://bit.ly/3bq6Qet.

3.2 Students and Teams
Thirty (30) students participated in the course. Of these students,
one was a graduate student. For the �nal project, students formed
eight teams; six teams designed original games for Twitch-based
experiences, and two teams designed Twitch interfaces to address
streamer and audience interaction needs.

We chose to use these student projects instead of analyzing
existing audience participation tools and extensions for several
reasons. Our goal was to develop a theme map of thepotential
design space for this domain, however, we found that popular live-
streaming sites use limited viewer engagement tools ( e.g. the chat
feature on Twitch). Further, game developers create content for a
variety of reasons, and have a range of experience.

In contrast to professionals, students were pursuing a degree in
game design, had a background in technical development, and had
considerable exposure to audience participation streaming games
over the semester long course. Further, students were not limited

by professional goals of success (e.g. a visually polished product),
experimenting with the design space rather than developing a scal-
able experience. By using student projects, we also gained access
to their process documents, which would have been more di�cult
to obtain from industry professionals.

3.3 Summary of Team Projects
The following section summarizes the goals and challenges of the
eight �nal projects from the course (Table 1). Screenshots of a subset
of these projects are shown in Figure 1.

Together, these projects comprised a range of goals, designs,
and challenges. Six of the eight teams designed games for Twitch,
ranging from a rhythm matching game for blind streamers (Duet
Master), an idle kingdom building game (Kingdom Builders) and a
live-action library call number game (Twitch Plays Undergrad). The
other two teams designed extensions to cultivate streamer-viewer
relationships (Twitch Meets) and to improve the Twitch donation
platform (Rainbow Sunshine).

Outlined in Table 1, teams also faced a range of challenges.Duet
Master, Always Present, andRainbow Sunshinehad trouble scoping
their experience for consequential audience participation. Similarly,
Kingdom Builders, Oh The Horror, andTwitch Plays Undergrad, had
trouble balancing game pacing and player choice with team dy-
namics. Likewise,Typing of the DeadandTwitch Meetsstruggled to
balance gameplay with viewer and streamer relationships.

These course projects gave us (1) a consistent context to consider
audience participation design in live streaming, and (2) unique
access to design process documents that experts may not have been
willing to share.

3.4 Formatting Process Documents
Process Documents:Each group produced a set of process documents
as part of the �nal project submission. As described by Bardzell [2],
these process documents embodied �action-notes,� the goal of which
was to support design ideation, and to trace the emerging ratio-
nale of a project. The actual process documents varied between
teams, however each team produced on average 5.5 documents,
with one team that chose to produce one long process document.
Each team produced on average 4382.5 words across their process
documents. Types of documents included a �Concept Document,�
�Design Iteration,� � Trial and Error,� � Prototyping,� � Playtest Report,�
�Notes,� � Process Book,� � Feature List,� � Interim Milestones,� � Research
Interview,� and �Final Project Pitch.�

Formatting Documents:Process documents from all teams were
compiled into one Excel sheet for coding. Each process document
was segmented by natural breaks in the text; some lines in the
sheet contained paragraphs (if the document was a more formal
description), while others contained single words or phrases that
were part of a short description or set of bullet points. This format
made it easier to code lines separately, but in the context of the
larger document. The full document contained 2042 lines.

3.5 Thematic Analysis
The following section describes our thematic analysis procedure, a
qualitative method for identifying, analysing, and reporting themes
that is more �exible than traditional grounded theory [9]. Two
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Table 1: A summary of the eight team projects. The table outlines whether each project was a game or extension, and presents
the team's audience participation goals. The table also overviews each �nal design and design challenges each team faced.

Project Type Goals Overview of Final Design Challenges

Duet
Master

Game Allow blind streamers
to interact with sighted
streamers

Rhythm matching call-and-response game. As
blind players matched song rhythms, emojis pro-
duced in the Twitch chat turned into emotional
sound e�ects for the streamer to hear.

The team had trouble e�ectively scoping
the game, identifying player needs, and
designing for system a�ordances.

Typing of the
Dead

Game Address streamer public
speaking anxiety

VR storytelling zombie game where viewers gen-
erate zombies by typing words (associated with
those zombies) into the Twitch chat. Streamers
kill zombies by weaving the words into a larger
narrative, continuing the story until time runs
out to stay alive.

Streamers wanted explicit feedback on the
impact of their voting, the correctness of
their chat commands, and their contribu-
tion to the narrative. Streamers found the
game could be �intense� and �stressful.�

Kingdom
Builders

Game Strengthen Twitch
channel communities

Idle game intended to be played passively by
stream viewers. During the game, viewers select
a role-based character, and passively help build
a kingdom by allowing their character to gather
resources and build structures.

Designers struggled to balance the passive
nature of idle gaming with customization
and player choice. Players also had trouble
understanding the impact of di�erent roles
of the game, and the e�ects of game events.

Always
Present

Game Design entertaining game
that includes an audience

2D puzzle-platformer based around a robot with
a wacky aesthetic and unexpected abilities. The
robot could launch their head and reach high
places with a magnetic arm.

The team had trouble meaningfully incor-
porating the Twitch chat into the game,
and on evolving the functions of the ro-
bot's abilities.

Oh the
Horror

Game Create feeling of
experiential ownership

Body modi�cation game where body mutations
were controlled by voting in the Twitch chat.
Played in a surreal third person views, viewers
modi�ed the body of a grotesque creature to help
the Twitch player navigate a 3D maze.

The team was challenged to balance the
value of viewer trolling; too much trolling
could slow down gameplay, whereas
too much solidarity resulted in limited
streamer and viewer interaction and play.

Twitch Meets Extension Cultivate streamer and
viewer relationships

Designed to operate during waiting periods be-
tween live streams, the extension directly con-
nected individual streamers and viewers, allow-
ing them to play mini games together.

The team had to conceptualize how low-
commitment experiences �t into larger
game dynamics, and to consider streamer
control and viewer anxiety issues.

Twitch Plays
Undergrad

Game Design a game taking
advantage of the physical
world

A Live-action Role Playing (LARP) game where
a streamer deciphers a generated essay topic by
�nding books related to that topic in a college
library. Viewers input library call numbers in the
Twitch chat to communicate with the streamer,
which the streamer printed out on a wireless
printer as they hunted for the associated books.

The physicality of the game lead to tech-
nical di�culties, such as accounting for
lag between the video and Twitch stream.
The team had to give users a concrete way
to select a book topic, and to account for
game trolls.

Rainbow Sun-
shine

Extension Improve Twitch's
fundraising platform

Twitch extension that helps streamers commu-
nicate fundraising progress while enhancing the
larger stream viewer experience.

The team had trouble making e�ective
overlays that di�erentiated between mod-
erator and stakeholder views, communi-
cated donation goals, and motivated users.

authors conducted the thematic analysis and developed the theme
map together. One author participated and observed the course
over the semester. The other author was not involved in the course,
but was an expert in online gaming streaming.

We employ the six-phase framework developed by Braun and
Clarke (2006) [8, 52] to identify important themes and sub-themes
in the data. We borrow the notion ofsensitizing conceptsfrom
grounded theory to visually organize the theme map. Sensitizing
concepts are interpretive devices that o�er ways of seeing, orga-
nizing, and understanding an experience, �drawing attention to
important features of social interaction.� [6].

3.5.1 Open Coding.The �rst two steps of thematic analysis are
becoming familiar with the data, and generating initial codes. The
authors �rst read and reread the dataset, and made notes of their

�rst impressions. In the second step, the authors iteratively open-
coded the dataset. First, they independently produced open codes
for two of the eight projects. The authors discussed the codes they
observed in this sample, and created an initial set of open-codes.
After this, they coded the remaining six projects using these set,
discussed additional codes they observed, and added them to the
set. Then they did a �nal pass through the dataset, making sure
they had not missed any codes.

3.5.2 Identifying Thematic Relationships and Sensitizing Concepts.
After open-coding the data, the authors searched for themes (step
3), reviewed them (step 4), and de�ned them in a codebook (step 5).
Before writing up the analysis (step 6), the authors further organized
the themes by three high-level sensitizing concepts, borrowed from
grounded theory [6].
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