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ABSTRACT

Livestreamed APGs (audience participation games) allow
stream viewers to participate meaningfully in a streamer’s
gameplay. However, streaming interfaces are not designed
to meet the needs of audience participants. In order to ex-
plore the game design space of APGs, we provided three game
development teams with an audience participation interface
development toolkit. Teams iteratively developed and tested
APGs over the course of ten months, and then reflected on com-
mon design challenges across the three games. Six challenges
were identified: latency, screen sharing, attention management,
player agency, audience-streamer relationships, and shifting
schedules. The impact of these challenges on players were
then explored through external playtests. We conclude with
implications for the future of APG design.

CCS Concepts

*Human-centered computing — Interaction paradigms;
User interface toolkits; Interface design prototyping;
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INTRODUCTION

Livestreaming platforms such as Twitch.tv allow audiences
to watch streamers playing games in real-time, while using
text chat among themselves to form community [12, 24, 34].
Streamers and audiences also interact with one another so-
cially, such as when streamers acknowledge audience mem-
bers who have donated money or subscribed to the stream
[5]. However, audience members typically cannot directly par-
ticipate in the streamer’s gameplay with streaming platforms
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offering only limited supporting features [2]. Livestreamed
audience participation games (APGs) challenge this assump-
tion. APGs allow viewers to directly participate in gameplay
along with the streamer, typically in a secondary but influen-
tial role [54]. For example, in Choice Chamber, the streamer
controls the main character in a simple platforming game, but
audience participants can decide what enemies they face and
what abilities the character possesses [3].

Streamers are beginning to embrace new means of audience
engagement [24], since engaged audiences are seen as a key
step to growing and maintaining a successful channel [4, 22,
50]. Developers see streamers and stream viewers as a critical
game audience, and are experimenting with new livestreaming
mechanics in their games, including APGs (e.g. [3, 32, 44, 46,
52]). Finally, audience participants have different motivations
from either streamers or passive viewers, and seek varying
levels of interaction and control [54]. APGs can address the
needs of all three of these stakeholder groups.

The technical and social context of streaming platforms shapes
the design opportunities available to APGs. For example,
latency between the stream and the chat [1, 66] can interfere
with the provision of feedback to audience players. Based
on a prior study of the design space [54], we developed a
toolkit for creating lightweight custom audience participation
interfaces that could communicate with Unity games. The
toolkit addressed some of the existing challenges with APG
development, such as difficulty providing hidden information
to players, by using a secret IRC channel to send game-relevant
messages and creating a persistent HTMLS visual interface.

To discover additional challenges and opportunities in this
space, we provided our toolkit to three game development
teams and asked them to create new APGs across a range of
game genres. Over the course of ten months, these games were
developed using an iterative design process [8, 13, 18]. Design
teams were asked to reflect on their process and identify com-
mon design challenges across the teams. We then conducted
external playtests, with a research confederate playing the role
of the streamer(s), and collected feedback from audience par-
ticipants. In this paper, we share the six challenges identified
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by design teams: latency, screen sharing, attention managen city streets [48]. Major streaming services are beginning to
ment, agency, audience-streamer relationships, and shiftingsupport and develop APGs suchSgper ghtandBreakaway
schedules. We then illustrate how the APGs developed by par{44, 46, 52]. However, relatively few APGs exist, and many
ticipating design teams address those challenges, and explorelesign spaces for APGs remain to be explored [1, 54].

how playtesters reacted in practice. We conclude with broader

thoughts about design strategies for APGs. Prior work on APGs [54] proposed a set of three design chal-

lenges which emerged from a development and playtesting
process: facilitating meaningful audience impact on gameplay;
RELATED WORK ) _ creating performable gameplay; and conveying asymmetric
Twitch.tv, YouTube Gaming, and other game streaming plat- jnformation. We explore additional design opportunities and

forms allow players of video games to stream their gameplay chajlenges through development and testing of novel APGs.
in real time to live audiences [24, 35]. This democratization

of livestream broadcasting has converted millions of gamers pariicipation Interfaces in Game Streams

to broadcasters, and created crowdsourced game event CoRsreamers use third-party broadcasting tools to distribute the
tent that audiences can virtually attend [12, 21, 24, 40, 45, 5, dio/video feeds of their games on these streaming platforms.
55]. While most streaming platforms are functionally similar, o facilitate a performative environment [43], they commonly
game content [45, 55]. In the current state of game streaming.to the audience [55]. Streamers also build community using

[12] and toward the most popular streamers [25, 39]. Viewers provide viewer feedback [30], and personalize the experience
also have high persistence in the stream once acquired [67]of their audience [38].

Taking these factors together, game streaming audiences vary
wildly in size, and can grow very large at the top end. Viewers participate in streams by visiting a webpage on their
i i ) computer or mobile device, which provides an audio-visual
Socially engaged viewers seek to connect with the streameftee of the streamer. A streamer’s page also includes a text
and other audience members, and to acquire social statughat interface through which they can communicate both with
within the audience community [15, 42]. Viewers also value he streamer and other online members of the audience in the
the quality of liveness. Even when video is archived and cnannel [24, 34]. Regardless of audience size, all viewers are
available at a later date, viewers rarely return to earlier videos provided with a single chat channel, which creates a single
[31]. Part of the pleasure of viewing game streaming is being aydience [17]. Chat communications fall into a variety of
present when game events occur or when the streamer hagategories from game commentary to socializing to trolling
strong reactions [14, 24, 49]. and other maladaptive behavior [53].

When audiences can affect gameplay directly, the most com-

mon pattern is for audience participants to type keywords in
he game chat, which are then aggregated by voting [1, 62].
or example,Twitch Plays Pokémonses audience chat to

crowdsource gameplay decisions [33], whilaoice Cham-

ber gives audiences control over the enemies, obstacles, and

Audience Participation Games
We de ne audience participation games (APGSs) as games that
empower audience members, understood as mutually-awar
viewers, to affect gameplay [54]. Livestreamed APGs are

APGs that take place using the medium of a game streaming

platform. Formative efforts in the digital space inclugieach £ 2 olatformi 31 S " | tool
Ball Cursor Gamewhich used the shadow of a beach ball POWer-ups of a platforming game [3]. Some external tools
support other forms of audience participation [3&jrawPoll

maneuvered by the audience as a live element in the game, | " tally Vi K ds [2Felbst
while an adapted version of the racing gaRtde Positionet €Ips streamers tally viewer keywords [2Felpstonepro-
vides contextual information about the gaktearthstondor

the audience control the movement of a car based on which i X d let di ticinant ¢ hint
way they leaned their bodies [37]. At a larger scale, the popularS ream viewers, and 1ets audience participants suggest hints
for the streamer [35]Streamoteallows audience members

television showiwho Wants to Be a Millionaire?allowed to form groups, vote outside the main chat stream, and place
| r Il th i ience for help on r game. . N '
players to poll the studio audience for help once per game bets with virtual currency [29]. Most recently, Twitch has

Audience members could vote for one of four answers to a : ; .

trivia question using a keypad attached to their seat [11]. developed' Extensions, interactive overlays that a streamer can
add to their video stream [59].

In the livestreaming context, some existing games have

been adapted to the streamer/audience format. For examMETHODS

ple, streaming-adapteguiplashallows up to eight playersto  We used two complementary methods to explore the design

answer a series of humorous questions, while audience parehallenges associated with APGs. First, we explored chal-

ticipants vote on which answer is the best [1Bjitch Plays lenges in theorocesof design, by working with game design

Pokémorparsed audience commands in a Twitch chat streamand development teams. Second, we used external playtesting

to control games from the Nintendo series [33, 47]. Other to better understand how players experienced those challenges.

games have been speci cally created for livestreamed audi-

ence participation. For exampléhoice ChambeandLegend Game Design and Development

of Dungeon: Masterallow audience participants to in uence  We recruited three game design teams to develop APGs. All

mechanics and challenges [3, 32], whileHide You lets three teams were explicitly informed that they would be de-

audience members in uence the behavior of players Iming signing livestreamed APGs before joining the project, and



agreed that they would be willing to create games for this External Playtesting

context. The teams ranged in size from a solo developer toWe conducted four external playtest sessions; all three games
a team of seven. All teams' backgrounds included at least developed in this study were played in each session in a ran-
one individual with game design training, either in the class- dom order, for a total of twelve game experiences. During
room or as an industry professional. Design team memberseach playtest session, research team members took the role
ranged from undergraduates to experienced industry veteransf the streamer(s), and playtesters were audience participants.
(15 years in industry). Recruitment was conducted on the Group sizes ranged from two to ve playtesters per session.
university campus. Participants had a wide range of experience with the Twitch

Each team iteratively designed and developed a game over thed latform, ranging from nearly none to extensive expertise.

course of ten months, using playtesting and other feedbackTo simulate the livestream experience while still allowing
processes to guide design [8, 18]. Design teams were requiredor direct observation, playtests included both users partici-
to create livestreamed APGs, but chose their own themespating in person in a lab environment, and users logging in
mechanics, and game genres. During this period, teams peremotely. Research team members observed playtester actions
riodically archived working builds of their game. They also and communication during the sessions, and recorded audio
produced supporting materials such as design diaries, sketchegnd video. Chat and logic channels on Twitch for the various
paper prototypes, and presentations. All game artifacts weregames were logged and time-coded to match the lab media
collected for analysis. recordings. After each game, a researcher facilitated a focus
group discussion about the user experience of that game. Ques-
tions included open-ended inquiries about their experiences, as
well as directed probes using screenshots of the game and/or
guestions about speci ¢ actions they had taken. For example,
participants were asked to explain the function of speci c ele-
ments in both the viewer and the streamer interface. After all
three games, users lled out a survey including demographic
information and comparisons between all three games.

To understand differences between users, one researcher cre-
ated pro les for each playtester by combining survey data and
game behavior metrics. These pro les were shared with the
rest of the research team. The qualitative data was analyzed
using thematic analysis [6]. All data was reviewed collabo-
ratively by the research team and discussed until consensus
about themes and interpretations was reached.

GAMES
Figure 1. Toolkit technology overview

Gods of Socks and Spoons

During the game design process, representatives from all teamé3 ods of Socks and Spoons (GoSa&)twp-streamer action-
arcade game. Gameplay takes place in two alternating 45-

attended regular design meetings. Meetings were used to d oh In the st h the st 's ch i
discuss research papers related to APGs, play exemplar game§§con P asdetsh nthes reag1§|r P aset, ? S rgr'camers ¢ tﬁrac er
and provide peer feedback on design problems faced by eac N yaround the screen and blow gusts of air. They use these

team. Design meetings were also used for internal playtestingabllltles to pop item- lled balloons and to protect their audi-

Meeting notes were kept for these meetings, and were used a&"'C® Players from whimsical monsers that hurl socks, spoons,
re ective artifacts for teams (see below) Finally the teams and other odds and ends at them. Streamers are invulnerable to

were able to communicate in a shared Slack channel. the mlonster_ attacks, but can ultimately be harmed by the other
team's audience members. When a streamer takes enough
All games were developed in Unity and deployed on Twitch for damage from audience participants, they are defeated and the
audience participation. Design teams were provided with an opposing team wins.
audience participation interface design toolkit, which allowed
them to develop and deploy HTMLS5 interfaces for audience
participants that could affect the streamer's game. The toolkit
contained three components to handle the developers' pipeline
A Unity plugin provided the networking infrastructure and
initiated the client launch. An HTML5 framework handled
client login and interfacing with Twitch, client game life cycle
issues, and client networking. Finally, an IRC-based protocol
enabled game control over Twitch chat servers.

Audience participants join the streamers' teams, ve to each
side. They appear on the ground below their streamer, and
may choose one of six buildings to stand in front of. During
the streamer phase, participants use an audience participation
interface to make selections about their individual actions. If
they and an audience participant on the other team have cho-
sen the same building, they can choose to attack that audience
player. They can also collect resources from their current
building, use resources previously collected to attack the op-
Designers also used the Twitch API to embed Twitch streams posing streamer, and select their location for the next round.
and chat channels in their audience participation interfaces. Following each phase of streamer play, an audience phase
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