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Abstract 
During a 4-phase project, we researched and designed 
a user interface prototype for a mobile application. 
Each phase involved researching and brainstorming to 
come up with ideas for our prototype. In this paper we 
present ROAR, a system for facilitating audience 
interactions at sports events so that spectators no 
longer have to passively wait for an opportunity to 
interact with each other. Drawing from previous 
research and feedback, this system consists of a 
downloadable mobile app connected to the stadium 
Jumbotron, so that even those who do not have the 
app can participate in the activities. The app allows 
audience members to communicate and collaborate to 
initiate audience events for everyone. This paper 
describes an overview of the design and creation 
process of our prototype since its inception.  
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Introduction 
The spectator experience at sports events goes beyond 
the passive consumption of the sport and is an 
experience shaped by the active participation of 
individuals and other fellow spectators [1]. Audience 
members at a sports event enjoy active, collective 
crowd activities, such as creating the wave and singing 
the national anthem [2]. In other words, the spectator 
experience is not only observing the game, but is co-
created by the spectators themselves [1]. The lack of 
an established system to facilitate interaction among 
audience members prevents them from having the best 
possible spectator experience. Mobile devices provide 
the means for all audience members to be able to 
collaborate with one another simultaneously. Therefore 
we decided to use a mobile application, which can serve 
as a platform for simultaneous crowd interaction. 
 
Related Research 
A literature review related to active spectator 
experience at sporting events was conducted. Our 
review confirmed that sports fans at a stadium are 
willing to collaborate with one another during the 
game, and enjoy doing so. However, they are more 
likely to engage in these activities during less intense 
periods of the game. Sports fans come from different 
backgrounds and age groups. Therefore, the solution 
that we propose has to be intuitive with minimal 
learning required [3]. In addition, the solution has to be 
designed to minimize any potential miscommunications 
among audience members and prevent tampering. 
Some spectators may be concerned about their privacy 
[4] and we should ensure anonymity. 
 

Our Research 
We conducted studies to investigate the problem space 
and to evaluate users’ needs further. We did so by 
utilizing 3 research instruments:  

§ Covert observation 
§ Questionnaire 
§ Interview 

 
The covert observation was done at a University of 
Toronto versus Western University men’s hockey game. 
The event observation consisted of recording every 
observed collective social activity, such as noise made 
by audience members after a goal. For each observed 
event the following data was collected: the event 
description, time of occurrence, event trigger, 
estimated duration, number of spectators involved (less 
than 5, 5-20 or 20+), and the team involved in the 
event (home, away, or both). 

The questionnaire was completed by 8 sports fans who 
have attended live games in the past. It consisted of 
four short multiple-choice questions asking about the 
participant’s history of sports game attendance, usage 
of mobile devices during a game, and willingness to 
provide their seat number to participate in a crowd 
activity. 

Two volunteers were recruited for 20-minute 
interviews. The two volunteers were sport enthusiasts 
that followed at least one sport and enjoyed attending 
games in stadiums. Questions that were asked during 
the interview were a more comprehensive version of 
those asked in the questionnaires.  

 



 

These studies confirmed that during less intense 
periods of the game, fans lack alternative means of 
entertainment and are often bored. There were a 
number of organized events available for their 
entertainment; however, the information about these 
events was not always communicated effectively to the 
spectators. Lastly, since some of the spectators are 
concerned about their privacy, any personal information 
that our system takes should be handled with care. 

Brainstorming and Sketching 
During an ideation session we brainstormed a range of 
ideas. Then, we shared those ideas through sketches 
with others and combined them into a proposed 
solution, as shown in figure 1.  

 

Figure 1. Proposed solution 

 

Feedback 
A feedback session was held where our peers were able 
to comment on our proposed solution. The feedback 
that was given included: 

§ Ensure that spectator’s attention is not taken 
away from the game  

§ Connect the system to the Jumbotron so that 
people who don’t have the app can participate 

§ Ask spectators to encourage others sitting in 
their vicinity to get involved 

§ Allow fans to create a collective poster by 
lifting their phone up, so each phone screen 
acts as a pixel 
 

Final Prototype 
The final prototype ROAR is a mobile application, 
designed to facilitate audience interactions during less 
intense periods of the gameplay. This application 
affords initiation of various activities in the stadium. 
These activities include cheering, singing a song, 
creating a simultaneous or in order movement such as 
“the wave”, and creating a poster by using each 
spectator’s phone screen as a pixel. Users will be asked 
to follow the instructions for these activities, roughly 
every 5 minutes, and only during less intense periods 
of the game. We also display each activity on the 
Jumbotron so that all audience members, even those 
who do not use the app, can participate. After the 
feedback sessions we decided to remove the settings 
option for notifications, as they can be found in the 
built-in settings of the user’s cell phone. The username 
selection page was also removed to ensure anonymity. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

Figure 2. Prototype 

 
Usability Testing 
A usability test was conducted with three volunteers. 
The tests involved having each user execute actions 
that our prototype supported. These actions are: 

§ Up vote a post created by another user 
§ Create a cheering event 
§ Create a Pixel event 

 
The results showed that our interface was intuitive, but 
some features could use additional explanations or 
rewording to avoid confusion. For example, users were 
confused about what a pixel event was. Also, on the 
screen for “song”, the text “Song! [name of song]” was 
pointed out to be confusing to the user. Overall, the 
feedback showed that users had no problem correctly 
interpreting how to accomplish each action but due to 
lack of explanations, users were unsure what some 
actions were designed for.  

Several changes were made to the prototype to remedy 
these issues: 

§ An information icon was added to the “Initiate” 
page in order to explain each activity 

§ Changed some words from noun to verb (e.g. 
“song” to “sing” 

§ Reworded menu text to be more clear in what 
they accomplish 

 
Moreover, users thought having vibrations every 5 
minutes would be too distracting. So in the future, we 
would like to add a settings option that will allow users 
to choose the category of activities in which they are 
interested and customize their notifications accordingly.  
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