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Abstract  

 

Increasingly, people attend live music event for diversified experiences that they could not 

have from listening to music at home or watching a broadcast on TV. Some seek to interact 

with their idol on site; others enjoy the collective action with audience members who share 

with them the same music preference. Enhancing audience experiences on live events, 

therefore, gains popularity. Research focus on crowd behaviors and the possibility of how 

implementing new technologies into this area. However, few studies have investigated have 

investigated the impact of individual promotion in the crowds by offering them a particular 

moment enabling them to feel more connected to the event. To deeply understand requirements 

from different stakeholders, audiences, and performers, a participatory workshop was 

conducted through which they acted as co-creators in the development process. Additionally, 

three qualitative evaluations were carried out to collect feedback on how the design system 

“HeartBeat” could enhance the audience’s experience. The research found that promoting 

individual impact and collective action are not conflicting with each other. Instead, they 

complement one another throughout the live session. “HeartBeat” is not only a design 

prototype that aims to increase audience experience but also a starting point for future design 

explorations in live music settings. 
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1. Introduction 
 

 

 

Enhancing live audience experience has been an ongoing concern. With the advent of mobile 

gadgets, participation at live events has now been realized at concerts, sports events, 

galleries, theatres. Common audience activities include cheering, chanting, recording, 

sending messages or creating flashlight using the built-in flash mode. They enjoy and share 

the emotional experience with others during the event [23]. 

Human-computer interaction(HCI) researchers have looked at different design strategies for 

augmenting such emotional experience through the years: Barkhuus and Jorgensen developed 

a “cheering-meter” for applause competition within audience [2]. Dan et al. supported 

interactions in body movement [1]. Rossitto et al. implemented a communication mechanism 

for reflective participation in real time [3].  

However, most designs stress the importance of considering crowd behavior. Researchers 

studied mostly on how audience impact could be influenced by uninformed behavior [23]. 

Although it introduces engagement through collective action, a common problem comes from 

the fact that individuals have difficult to sense their own impact on the crowd activities, 

mainly when there is no returning feedback from artists. Certain portions of the crowd stop 

singing, jumping and moving their bodies [23]. Instead, some of them are just talking, or just 

observing others’ collaborative interactions. Avoiding such disengagement offers new 

challenges and spaces for experience designers: How to maintain continuous involvement 

throughout the event, how to promote individual impact within a group, how to amplify the 

experience from watching their contribution.  

This thesis addresses the concert experience on live music events. The research question is 

how audience experience can be enhanced, with the aim of better understanding how 

audience-performers mutual interaction can be augmented by digital technology. First, related 

work concerning audience experience will be presented. Then an overview of design 

methodology and process will be documented, including field analysis, design probe, 

workshop, iteration, and final evaluation. 
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2. Background research  
 

 

In this chapter, current literature will be reviewed, and the related area will be presented on 

“Intersubjectivity” and “Stagecast,” the working platform that will be used in this thesis. 

2.1 Literature review 
 

In the literature review, I will select examples with the scoping of how mobile technology 

have been implemented to enhance the audience experience. Then I will discuss those design 

suggestions in advantages and disadvantages. 

 

The audience wants to express the opinion, share emotions and feel more connected to live 

events [4,5,10]. Accordingly, many researchers build on mobile technology as a platform for 

designing interactive system [6,7,8,9], which provides the audience with easy access to the 

interactive experience through their digital devices. 

 

Second-screen interaction on the mobile platform [6] enabled the audience to watch live 

events from more diversified viewpoints and angles. Niloofar et al. looked at co-streaming 

sharing between audience at a sports stadium, where the user-generated video platform 

facilitates scrolling or gesturing or zoom and pan interaction and enriches a real-time live 

viewing experience through the audience, especially for those who do not have ideal viewing 

positions [6]. Louise et al. studied how video-streaming technology could be implemented 

within the theater setting. In their study, the use of the second screen has potentials of 

enhancing the live experience and create space for new interactive thinking [7]. For example, 

whether to provide the audience with control to rewind or not to diverge too much of their 

attention away from the stage.  

 

Crowd interaction is also a desirable field to be researched. The project “Phone as a Pixel” 

enables a large-scale display using mobile device [9]. The system could identify and locate 

individual mobile displays to be made up of a scalable collective display, which could be 

settled in settings like sports events, concert, and political rallies. 

 

“Open symphony system” focused on participatory experience for live music [8]. Kate et all 

try to encourage cooperation between performers and audience through collaborative 

composition. It provides a chance for the audience to actively take part in the process of 
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performance creation. The shared role mode has a mutual direction impact over musician and 

the active audience. The audience pays close attention to musicians who also reacts to 

different user input.  

 

These design suggestions come with advantages and disadvantages. The video-sharing 

interaction can overwhelm the attention of the audience who would be easily distracted by 

navigation through the platform. Collaborative display with handy device accommodates 

comfortably setting up. Individual impact yet would be primarily muted within the frame of 

collective action. Co-composting formulates new interactive platform between audience and 

performers, but it asks for learning a new musical skill.  

 

Physiological data as heart rate and visualization of it have been studied to analyze people’s 

immersion into live events. Collective data was presented in real-time through a project onto 

a screen, thereby create a tangible way of making the invisible visible [4]. Researchers show 

that heart-rate implementation could enhance the collective feeling of the audience [5]. 

However, the application is available only for sports area, like ice hockey., Because some 

require extra sensor (GSR, ECG) to gather data, and most of them only use the physiological 

data as a measurement tool to gauge audience engagement, rather than promoting mutual 

immersion between audience and artist. 

 

2.2 Intersubjective 
 

The designs explored in this thesis aim for solutions that are collectively experienced while 

still providing for the individual to understand their roles. The approach is inspired by the 

concept of intersubjectivity with which Schutz argue that not only how others' look to us, but 

also how our actions look to others constitute lived social understandings. Related to the 

project, social understanding is the key to maintain the audience’s subjective experience. 

Individuals understand the crowd’s actions through collective actions towards the stage. They 

perceive themselves as part of the crowd by seeing others perform the same or competing 

actions and thus interpreting the actions of the crowd from their own experience as rational. 

However, the concert is constituted by the audience in the personal unit and crowd. Few 

research studied how the reaction from these two parts affect each other. Questions should be 

answered as to whether audience concern more about their personal promotion or they still 

get inspired from others through collective action as singing together and united movement. 
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2.3 Working platform 
 

In this thesis, an existing platform “Stagecast” was used for studies, as design inspiration and  

as the target for most of my design suggestions would be implemented. “Stagecast” is a live 

interactive mobile platform for concerts, which affords to interact with the artists before, 

during and after the show. Through existing platform, the audience could synchronize colored 

displays as an extension of the artist’s repertoire of instruments, or with branded filter, take a 

picture that would directly pop up onto the public screen on stage[17]. However, these still 

introduce similar disadvantages that audience’s individual impact has not been studied, and 

whether such activity would distract and demotivate the rest has not been discussed. 

 

With the scope of company’s current product, I will start by studying on how their product 

can be used in the music setting, and how the audience will react to their product and 

understand the meaning of using it. 

 

The thesis work starts with a hypothesis as a starting point that taking consideration of 

promoting personal impact in collective action would further enhance the audience 

experience. 
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3. Methodology and Method 
 

In this chapter, I will present participatory methodology and how this methodology is related 

to my research through design. Further, I will present “Double-Diamond” as my design 

process and brief its four steps. 

 
3.1 Participatory design  
 

This thesis employs research through design [11] to explore design opportunities for 

enhancing audience experience in the music event. This approach allows researchers to 

generate research contributions through designing and prototyping [11]. In this case, other 

researchers get benefits from the process of design thinking and prototype which embody and 

articulate corresponding conceptual thoughts. Each insight and the process itself is a product 

of contribution consists of iterating through brainstorming, prototyping, and evaluation [12]. 

 

For better understanding the requirements from stakeholder, audience, and artists, I took 

Participatory Design as “an approach that calls for democratization and end-user involvement 

in the design process” [13]. Participants are understood as a source of information and having 

certain types of expertise that should be inter-subjectively shared and exchanged [14]. 

 

Participatory Collaboration, in theory, is understood as the potential to gain active 

contributions from several actors during a creative process [13]. At the participatory design 

involvement level, it points to the user as an inside and active contributor throughout each 

step of design development. In this kind of involvement, the researcher or designer invites 

users to become partners in the development process, respecting their skills and considering 

them as co-creators [14]. 

 

Therefore, Participatory Design is a suitable method in the music domain, as I am designing 

for groups of users that are distant from my personal experience. Involving them in the design 

process may address their practical needs and increase the fit between features and 

requirements towards ideal solutions, democratize innovation and widen the scope of design 

alternatives. 
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The value by using Participatory Design lies in the fact that people are resourceful and 

skillful. Furthermore, researchers should establish ways for this knowledge to be shared, 

communicated and embodied in technology designing [11]. 

 

3.2 The overview of Process 
 

I will apply the “Double-Diamond” framework [Figure 1] as my practical design process. 

This discipline allows as many as ideas to be generated before narrowing down to the best 

idea [18]. This means before I start to converge on specific experiences and critical user 

behaviors. I will interview them, watch their user experience, learn from their actions. 

 

Figure 1 Double-Diamond 

There are four phases of the Double Diamond. I will briefly list what I plan to do according 

to the four sessions and present more details in the following chapters.  

 

Discover  

During this stage, I will have an overview of the music domain (environment, people) to 

categorize my initial findings and narrow down my research scope. I will also analyze the 

current platform of “Stagecast,” observe audience members’ reaction on filed, combined with 

background research of what has been done.  
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Define  

To better understand user’s requirements from stakeholders, audience, and performers, I will 

run a design workshop. During this workshop, all participants will be encouraged to generate 

as many ideas as they could, All the ideas will be narrowed down to a top list of ideas.  

 

Develop  

Taking the ideas from the workshop, at first I will sketch and prototype the best idea, then 

have that idea evaluated and iterated through user feedback.  

 

Delivery  

This part will not be included in my thesis as the limitation of the time frame. 
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4. Discovery 
 

In this chapter, I will present the discovery stage which consists of my first observation and 

summarization of what I got from background research.  

 

4.1 Observation 
 

For a better understanding of user’s behavior on field observation, I first cooperated closely 

with employees of “Stagecast” to get familiar with their platform and watch some video of 

how audience’s reaction towards their mobile platform. 

 

The empirical observation was carried out on location---REAKTORHALLEN [Figure 2]. A 

majestic hall Twenty-five meters below that could host around 200 people. The hall mainly 

serves as an incubator for music- and tech performance [19]. A band named “Phoggy 

performed the show on that day.” The audience members were brought to a quick demo show 

about how to install and use the platform before their performance and were encouraged to 

use the app platform during the show.  

 

 

Figure 2  REAKTORHALLEN 
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I conducted four semi-structured interviews with the audience and contextual observations 

through photographing and note-taking. Our focus included audience’s habit of using 

technology along with their behaviors on the live scenario. What I found during the first visit 

was that setting up the interactive platform is time-consuming for some audience. Another 

major problem was that the participants did not feel valued for their input. Some of them 

mentioned that they would like to take control of the platform for some time and see their 

impact over the show. For the limitation of time, I had no access to talk to the musicians on 

the stage. 

 

4.2 Background research 
 

Through the background research, it became clear to me that previous work in audience 

participation had been focusing on crowd behavior but mainly had left out the individual 

perspective. This established my design goal of designing for promoting personal impact in 

collective action, and my research goal of exploring if and how this would enhance the 

audience experience. 

5. Define 
 

In this chapter, I will present the define stage which includes the full workshop 

documentation and the final design and takeaways from workshop. 

 

5.1 Workshop introduction 
 

In this step of the participatory process, the focus is placed on the use of brainstorming and 

the development of low-tech brainstorming prototyping tools to facilitate discussion and 

ideation among participants [20]. In my case, as one of the approaches from participatory 

design, a workshop was conducted together with 7 participants including three stakeholders 

(people who own the product of “Stagecast”), two artists, and two audiences [Figure 3]. My 

expectation from this workshop was to engage everyone who was in the concert domain to 

share experiences and to discuss the challenges of how to enhance user experience on live 
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events.

 

Figure 3 Workshop members 

The workshop was recorded through detailed field notes, images and video throughout the 

session. Video content was analyzed by myself to go through all the ideas happened on the 

workshop. Post-discussion with one of the stakeholders was also included for discussing the 

questions popped up or had not been addressed during the workshop. Moving on from here, 

the design and iteration session would be conducted by myself based on the takeaways from 

the workshop. In the next part, I will elaborate the full process of the workshop including 

warming-up, initial design probe, brainstorming, pairing presentation, categorizing, and 

staging. 

 

5.2 Warming up 
 

According to basic guidelines of a workshop [21], I asked participants to introduce 

themselves about their background and roles regarding concert or music theme. The goal of 

this part was mainly to get to know each other and to create an informal atmosphere for 

knowledge sharing [21]. 
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5.3 Initial Design Probe  
 

Based on research and self-mind-mapping. I presented three initial design ideas in the graphic 

to all the participants. They were asked to consider my design as a resource for an open 

thread. The goal of this session was to elicit participants’ reactions to the designs, and to have 

them better understanding the design frame. 

 

Design 1---Drawing and throwing [Figure4, 5] 

Participants create shapes to express their emotions by moving their hands with mobile to 

complete a path. The shapes would be presented together with usernames onto the public 

screen on the stage. Each piece stays for 3 seconds and fades out. If over two-thirds of 

participants draw the same shape, it will fill in the whole screen with a special effect. 

  

                         Figure 4 Drawing and throwing                                                            Figure 5 Drawing and throwing 

Design 2---Collective painting [Figure 6] 

The public screen on the stage becomes a canvas in grids. Each pixel of square is controlled 

by one audience based on the location where he/she sits. Audience changes the color of the 

square. The goal of this design is to encourage participants to work as a group, and also keep 

their own influence alive.  
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                                         Figure 6 Collective painting 

 

Design 3---Augmenting yourself [Figure 7,8] 

There is one camera set up toward the audience. On the “Stagecast” platform, audience 

members choose an avatars for themselves. The operating system merges the avatar with the 

audiences and projects them onto public screen so that everyone can see their mood as well as 

others’. The intention of this design is to let audience members present themselves to the 

crowd in a joyful way.  

 

                                 Figure 7 Augmenting yourself                                                 Figure 8 Augmenting yourself 

 

 

5.4 Brainstorming and Presentation 
 

In this part, participants were individually invited to generate as many raw concepts as 

possible [Figure 9] either related to the music domain, or complement other ideas in music 

settings. I provided them with pens and posters that were easily used to create quick insights 
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[22]. All the ideas generated in this part will be presented in “Pairing presentation” part. 

 

                                                   Figure 9 Brainstorming 

Pairing presentation 

Seven participants were divided into four groups. They first briefed their design to each other 

within each group and presented partner’s ideas to other groups later. I separated them 

depending on the individual difference in background and role in research in order to make 

sure they were not familiar with each other. For example, Marcus and Elena are respectively 

as stakeholders and audience, but I purposefully separated them into different groups as they 

are in the relationship and know each other for years. The purpose of the pairing presentation 

was for mutual understanding from different standing points. 

 

Design ideas presented 

Participants in the workshop generated all the ideas 

All the illustrations in this chapter were drawn by myself after the workshop 

 

Mika’s (singer) points presented by Robin(stakeholder)  

Design1--Sing alone [Figure 10] 
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The screen is divided into two parts: the left and right. The performers would sing the lyrics 

on the left. The right part would be handover to the audience to sing alone. The separation of 

lyrics would be decided previously before the show.  

 

Design2--Pick up your favorite song [Figure 11] 

The names of the two songs will be presented on the big screen. The audience will be able to 

choose which song they want to hear onsite. Moreover, the most voted song will be 

performed by artists soon. The audience will observe the changing statistics in real-time.  

 

Design3--The chosen one [Figure 12] 

Based on my design probe, the audience decide their avatar on mobile. On the other side, 

artists can also choose their avatars. The lottery mechanism will choose the lucky audience 

who can virtually get a high five on the public screen. The rest of the audience can also 

observe this dramatic moment. 

 

 

                                     Figure 10  Sing alone                                                         Figure 11  Pick up your favorite song                                                        
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                               Figure 12 The chosen one                                                       Figure 13 Shared Instagram channel 

 

Robin (stakeholder) points presented by Mika’s (singer) 

Design1--Shared Instagram channel [Figure 13] 

Everybody wants to be seen. The organize will randomly pick up an Instagram account from 

the audience and show his/her first three posters on the public screen.  

 

Design2--Globe chat form.  

The audience will either have different sections or large chatting flow where everyone could 

chat with each other. The chat box will also be seen onto the big screen. The message set can 

be held primarily before the show or during the break.  

 

Design3--Paring game [Figure 14]  

Everyone takes a selfie through the system. The system randomly pairs one’s selfie with 

others’. The mission of this show is to find the person you’ve been paired up with. Once you 

find the person, you take a selfie together, and you will win something as a gift. Since most 

of the mobile phones are now equipped with Geo or proximal sensors, which can generate a 

high frequent beeping when the designated two phones are approaching each other. This 

design will also mainly be applied before the show. 
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Figure 14 paring game 

 

Design4--Average face 

Based on the selfie game, the system can use an advanced algorithm to generate an average 

face of all audience. 

 

Alexis’s (singer) points presented by Haggiver(stakeholder) 

Design1--Collective actions [Figure 15] 

The system will either measure decibel of noise or the movement like jumping or waving. 

The collective jump or enough screaming will change the content displayed on the screen, 

either colors or comes with explosion effects. 
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Figure 15 Color input 

Design2--Color input [Figure 16] 

The audience will be able to select colors showed on stage by tapping color blocks on the 

their mobile. The system can identify which color is mostly chosen by the audience and then 

switch the color to their choice automatically.  

 

                                  Figure 16 Color input                                                                Figure 17 Midi signals 
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Design4--Average face 

Based on the selfie game, the system can use an advanced algorithm to generate an average 

face of all audience. 

 

Alexis’s (singer) points presented by Haggiver(stakeholder) 

Design1--Collective actions [Figure 15] 

The system will either measure decibel of noise or the movement like jumping or waving. 

The collective jump or enough screaming will change the content displayed on the screen, 

either colors or comes with explosion effects.  

 

Figure 18 Sequence invitation 

Haggiver‘s (stakeholder) idea is presented by Alexis’s (singer)  

Design1--Talking to others  

The goal is to break the ice of the social barrier. Similar to the selfie design, each audience 

will be designated with a specific color, such as yellow. Then all the people with the 

designated color yellow will have to find each other and form a group. More collective or 
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competitive activities can be added later on based on which color you choose from the 

beginning.  

 

Design2--Spread the message [Figure 19] 

Audience draws something like messages and illustrations on their mobiles, and they can 

throw those onto the public screen on the stage by order. 

 

Figure 19 Spread the message 

Design3--Biggest fan [Figure 20] 

Robin took over the conversation and suggested one more design ideas called “who is the 

biggest fan of the artist.” The system will spread out queries among the audience before the 

show; all the questions will be prepared by the artist beforehand. The participant who 

completes most correct answers can have his/her Instagram post reflected onto the public 

screen. Alternatively, merged with the chosen one’s design, he/she will be chosen to get high 

five with the idol. 

Hamas's (audience) points presented by Onur (stakeholder) 

Design1--Interaction wishes: 

The audience can make a wish of what will would pop up onto the screen. 
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Figure 20 Biggest fan 

 

Figure 21 Personal expression 
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Onur’s (stakeholder) points presented by Hanas's (audience) 

Design1--Personal expression [Figure 21] 

The audience takes selfie videos during the show, and the system will augment those videos 

with special spotlight and display on the public screen.  

 

Design2 --Mic handover  

The artist hands over the mic to a selected audience randomly. The selected audience can sign 

with the artist. Such interaction can be visualized engagingly onto the public screen. 

 

Some ideas have not been included here either because they are off the topic or have been 

overlapped with other ideas. 

 

5.5 Categorizing 
 

Participants were encouraged to group similar ideas or that complement each other in certain 

circumstances. They put their posts onto a whiteboard and then grouped them as required. All 

participants were active in this session and kept explaining to each other if necessary. 

However, there was limited standing space, three of them dominated the grouping discussion, 

and some ideas were marginalized from the beginning which made their owners a bit 

frustrated. Another problem with the categorizing session was that some ideas they generated 

in a brainstorming session could only be applied to a specific scenario and hence it was 

difficult to pair those ideas with others. Although there were two challenges occurred, the 

participants in general still agreed with the result of categorizing. 

 

5.6 Voting  
 

Taken from the categorizing session, four designs were formed [Figure 35]: 1. Heartbeat; 2 

The best fan; 3. Co-composer; 4. Light control. 

Everyone had one vote for his or her favorite ones. The top two designs would be presented 

and staged (participants tried out the prototype themselves) in the next session. After each 

presentation and staging, post-discussion and question is also included.  
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5.7 Staging 
 

Final design 1—Heartbeat [Figure 22] 

During the show, the audience put their index finger onto the position of a flashlight, and see 

their pulse on its screen. Meanwhile, an average pulse calculated by the system will be 

reflected onto the public screen. Diversified data visualization will be played with the digits 

of the average pulse. For example, having pulse digits compatible with the rhythm. 

Question 1: Since all the user’s pulse would be similar in number. How would they feel 

whether they are contributing to the instance?  

Answer: We could highlight the username with someone’s pulse. 

 

Figure 22 Voting 
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Figure 23 Final design 1--heartbeat 

Final design 2--The best fan 

Through the mobile platform, artists will set up a series of queries and three options (A,B,C) 

for audiences to select. Each question only pops up for 15 seconds for not allowing the 

audience to search on the internet. The top 10 people who answer the most correct answers 

will have access to share their Instagram posters onto the public screen, to get a high five 

with the artists virtually, or to take over the mic to sing with the performers.  

 

There is no immediate question to this design proposal. One artist added comments as a new 

design thinking; the average face can be constituted by all the audience with their mini 

portrait on it. The winner or the chosen one will get a T-shirt with that face printed on. 

 

5.8 Follow up interview 
 

I made a following up an interview with one of the stakeholders who joined the workshop 

and had experience in the area of live events for years. I wanted to figure out why some other 

ideas were not considered during the workshop, which would help me better understand the 
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design limitation from their perspective. We discussed over the phone that why the midi-

composer design was not selected into the next stage, though it could enrich participation at 

cooperation front. Here is the calling log:  

 

Question: “Can you talk about why you did not consider Midi-Composer?”  

Answer: “It was a good design for social interaction between performers and audience, but 

requires complex pre-setting for an event organizer who would only accept the application 

that could be applied into different kinds of events, both for technological and commercial 

concerns. From the audience, there are too many steps to learn the platform which intimidate 

people without any knowledge of music, especially what they do will be reflected the public. 

Moreover, another reason is this design would ask for a pause during the whole event, thus 

cut down the flow thus make the flow stopped. “ 

 

5.9 Workshop takes-away 
 

I used collaborative design activities to identify critical challenges and insights which might 

be overlooked by simple quantitative data or structured interviews alone. Seeing customers’ 

(audience and performers) reactions and ideas at firsthand helps stakeholders to build 

empathy system to which the user felt most connected.  

 

From what I observed in the workshop, it is an exciting topic that engaged all the participants. 

They were open-minded and enjoyed sharing and bouncing ideas with each other. Moreover, 

I understand more deeply that participants from different roles or backgrounds have different 

expectations from live music. Artists are more concerned about collective interactions with 

the audience members as a group or individual. Stakeholders express more interest in how to 

promote social interaction among the audience to make the overall music event like a big 

party. The audience has no strong preference for any idea.  

 

Although participants had different requirements on live events and some ideas were 

achieved not by consensus but compromise, it is still sufficient to take the heartbeat as it 

severs a convergent mid-grounded idea that can accommodate all user inputs from different 

perspectives. The following evaluation will help me better understand user needs by 

providing them with a physical prototype, which corresponds to the “Double-Diamond” 
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design process. Additionally, the heartbeat idea is compatible with what I have found from 

literature review, observation, and interview. 

6. Design & Iteration 
 

In this chapter, I will show the design and iteration part which cover three rounds of 

evaluation and two design iterations based on users' feedback.  

 

6.1 Initial design  
 

I took the Heartbeat design [Figure 24] ideas from the workshop and materialized this 

concept into sketch and prototype.  

 

Step1: The audience go to the mobile platform where they could register their name then they 

will be asked to put their finger on a flashlight. The two steps are simple and straightforward. 

Once the system gets the data from the user's input, the data is logged. On their screen, they 

can see the variation of heartbeat in digits, comparison to the average, and the difference in 

percentage.  

Step2: The performers/artists hold a mic which also has a sensor to measure their heartbeat, 

the data is logged and stored. 

 

Step3: The public screen displays the moving data of the user on average or in individual. 

The visualized data get along with the rhythm of the music. 
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                                                       Figure 24 Heartbeat sketch 

 

 
 

6.2 Evaluation-1 
 

Between user  

The between-group test evaluation was mostly applied because 1: I try to cut down the 

learning effects on individual (The feedback would become no doubt positive as I iterate 

prototype based on the same user's comments) 2: The tasks and questions are open and 

straightforward enough to answer as Dillon (1996) confirmed that the individual difference is 

smaller when the tasks are simple and involve limited cognitive process [16].  

 

I would do a quick and small test for the first evaluation as Elizabeth et al. states that bringing 

a working prototype, visual mockups, to a group discussion is a quick way to get feedback on 

a design direction before too much time and money are invested [15]. Getting to know how 

participants respond to prototype early can help determine which feature go down further 

[15]. 

 

The first evaluation was conducted at SUP46, a start-up gathering hub and was not formally 

organized because of limited people working during the summer. I built low fidelity screen 

prototypes: five for mobile interfaces and three version for public display. For more user 
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input and time-saving, I sketched wireframes on paper and later used Sketch and Invision 

prototyping software. The way I did is a fair standard way of evaluating app prototypes – it is 

centered on the capabilities and organization of the app and its graphical look and feel. 

I conducted semi-structured the interviews with 6 people after they tried my prototype out. I 

also encouraged them to think loud [25] while they were interacting with the prototype.  

 

My purpose of the first evaluation focused on four parts: 

1 What's their expectation from a music concert in general.  

2 What's their reaction to my heart-beat prototype.  

3 Their opinion on the interaction between performers and audience.  

4 Their view on promoting personal presence. 

 

The feedback received from the audience and their expectation of music concert as well as 

how to present design prototype more explicit. In general, the audience was excited with the 

concept and music setting as Participant 1,2 put it: 

 

“It can empower audience presence and belonging to the concert and give us a sense to feel 

valued without technical knowledge."                                                              

  -Participant 1 

“It could entertain my experience while I could see my own heartbeat and others”    

-Participant 2 

 

They gave enthusiastic and valuable comments on the integration of the audience, performers 

and the overall court as Participant 5 put it: 

 

"I suggest that setting some milestone, for example, some surprising effects or events is 

unlocked if the average heartbeat hit a certain number."        

 - Participant 5 

 

All participants were directly engaged in the performance, with less learning curve associated 

with new technology. They commented that through their mobile device, it is not hard to 

understand the steps, but it is a challenge to use the app in parallel with observing the 

performers throughout the show, as Participant 4 put it: 
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“It is discouraging to hold your phone in a way for minutes. it will limit other experience 

such as singing together or taking a selfie and post on Instagram.”    

-Participant 4  

 

Problems focused mainly on the heart-beating implementation. Some said it is often seen in 

outdoor activities application where it's used to measure their performance and calorie 

consumption. Some considered the difficulties in the implementation stage: not all the user 

has the mobile of the capability to measure heart-beat, jumping or other intense physical 

action interfere the data accuracy, but some of them did not care about the data accuracy. 

 

“I don’t really mind if there is a heart-beat moment or if it’s accurately measured. I just want 

to have fun and energy”                                         

- Participant 6 

 

One participants from an engineering background was worried about the human-sweating 

also affect the success of collecting data.  

 

"Overall, it sounds interesting, and mobile is easy to access. However, I quite doubt if too 

much movement would interfere with the accuracy of the heartbeat as well as the sweating 

from hand."                                                                                                                    

 -Participant 3 

 

The second concern is that the audience needs to be taught about what to expect. Since one 

concert usually lasts 2 hours. It is difficult to grab audience attention all the way to the end 

and ask them to contribute to participate in a particular moment without any notice period. 

One suggestion from the first evaluation is to notify audience members what to expect and 

ask them to follow the guidance spoken by performers talk or shown on public screen. 

 

For what I want to know about their motivation coming to live music, a consensus comment 

is that going to live music is for a unique experience that they could not get from listening to 

Spotify or watching from the broadcast. Those experiences come either from as a big fan of a 

particular type of music with other audience who share the same identity through collective 

action: singing together, wearing same custom, performing unified gestures, or from 

experiencing something different from their daily routine where they can represent another 
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personality of themselves. For the second reason, most of them see joining an event as a way 

of escaping, particularly to those who enter the music live the first time.   

 

Surprising to us, none of them paid much attention to individual impact at any point. Some 

participants commented that they see live events as social activities and they would like to 

have energy from the other audience. Some are going to the concert to find audience 

members who have the same interesting in particular type of music and performers like them. 

They, therefore, prefer more collective action rather than individual promotion. They choose 

to post videos or images on social media then collect likes or comments if they want to be 

spotted by others.  

 

6.3 Prototyping learning  

 
For the prototype is in low fidelity, some of them could not understand what happened on the 

public display as we only show them the static image. Participants raised up questions like 

how to make sure all the audience is included in the public showing? How the data 

visualization related to the type of music. Would this go through from beginning to end or 

just for a specific session? How the data synchronization to be realized?  For the next stage 

evaluation. I decided to create a concept video [15] which consists of the interface on mobile, 

visual effect on the public display, third-person perspective of observing audience interaction 

on site. Then I will show the interviewee the demo, instead of asking them to interact 

themselves. 

 

6.4 Evaluation-2 
 

This evaluation was also conducted at SUP46, but with a different group of participants 

(mixed with designer and developers) who has been doing music platform for years. I talked 

to a total of 6 people in a semi-structured interview. I showed them a video demonstration  

[Figure 25] which includes the effect they would see on the public screen, on their mobile, 

and the live music environment. 
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Figure 25  video demonstration 

The purpose of this evaluation focus on:  

1. Whether the new way of showing prototype makes participants a better understand of the 

process. 

2 Their opinion towards the design of heartbeat. 

3. Their intention of going to a live event.  
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Figure 26 Participants’ reaction 

 

Most of the spectators (5 out of 6) that were interviewed expressed their excitement 

[Figure 26] about heartbeat design and they found it very engaging, especially they when 

they were taught this moment was only for one song and last around 2 minutes, as Participant 

1,2 put it: 

 

“I will try this out if it is a moment for one song for 2 minutes.”  

- Participant 1 

“It is cool to try anything that has a positive effect on the live experience.” 

- Participant 2 

 

Some of them mentioned the importance of seeing their name onto the public screen which 

echoes our intention to promote personal presence. Meanwhile, few questions were asked 

about how it works proves the new method help new users at better understanding, as 

Participant 3 put it: 

 

“I would feel excited if I can see my own contribution over the court.” 
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- Participant 3 

 

It's worth noting that most of them commented that they go the live music because they're 

looking for diversified experience from listening music at home, as Participant 4 put it: 

 

“I enjoy any moments when the performers have interacted with us, whatever it’s with music 

or just vocal message by expression him/herself, making a joke, or telling us a story” 

- Participant 4 

 

These feedbacks ascertained my design direction and gave me a new challenge: First, the new 

technology implementation is welcomed, none of them (including participants of first 

evaluation) hold the view that mobile technology would overwhelm the original musical 

experience. Second: the audience gets bored if the implementation remains the same 

throughout one full concert, they expect more variations depending on different kinds of 

music. 

 

I did a follow-up interview session with the same participants for better understanding their 

feedback and their expectation of a traditional live music. Participants addressed that 

audience would feel more amused if they could see what could be made from their 

contribution (their heartbeat data), which means the design of heartbeat is far away from 

finalized but could be seen as a foundation of a more "open-ended" design. Some of them 

also had some design input, for example 1. The performers can improvise a song based on the 

keynotes formed by audience heartbeat data, audience downloads this unique song after 

events or post it on social media. 2. Rather than showing the digits alone, the organizer 

presents a more visually-engaging graphic module based on heartbeat data. 3. The heartbeat 

date interacts with the light on site. 3 The first 20 people who register their heartbeat early go 

to the stage, and sing a well-known song together with performers, for sure, they can 

download it afterward. 

Another exciting requirement was spontaneously repeated by participants. Almost all 

interviewee expressed their interest in singing together. As Participant 5,6 put it: 

 

“Singing together brings me energy.’’ 

- Participant 5 
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“I feel more belonging to the music when I’m singing together.”  

- Participant 6 

 

 

6.5 Final design  
 

Co-composer [Figure 27] 

 

                                                          Figure 27 How the final design works 

The design still uses the same mobile devices connected to an operating system with a public 

display. The audience is encouraged to register their heartbeat which will be translated into a 

note that could be played by musicians. This session would be a particular moment for one 

song which requires the musician to improvise a song according to the audience's input. 

Considering the realization, I initially set only the first 50 would get registered. When the 

music starts, the audience can enjoy a particular song and see their own translated note on the 
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public screen. I put the user flow below [Figure 29].

 

Figure 28 Design user-flow 

Prototype [Figure 30-33]: 

 

Figure 29 Screen effect-1                                                                            Figure 30  Screen effect-2

Figure 31 Screen effect-3                                                                             Figure 32 Onsite effect 
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6.6 Evaluation--3  
 

To assess the interaction effects and study how people experience towards co-composer 

prototype, I arranged evaluation sessions in a simulated setting---a music studio [Figure 35] 

of based in a student corridor. I collected qualitative data both during the interaction with 

prototype and later during semi-structured interviews.  

 

                                Figure 33 Artist--Sami                                                                  Figure 34 Interview setting 

Participants  

The evaluation was conducted with six people (two artists [Figure 34] and four audiences). I 

recruited people randomly but gave them 10 minutes to know each other a bit, so the 

participants would feel more comfortable performing actions and communicating ideas 

together as they will do in a real concert setting. The participants were chosen to represent a 

group of people who go to concerts or music festival very often. All of them are the heavy 

user of mobile during the live events. 

 

The evaluation consisted of four parts: introduction, presentation, and a semi-structured 

interview. First, I explained the purpose of the design to participants. Second, I played a 

video demo (by staging) of how other participants interact with my prototype. Then they 

were encouraged to ask questions about its functionality and details confusing them. Then, 

participants were free to discuss their feeling and gave me further improvement suggestion. 

At the end of the session, they were asked two questions:  

“What’s your general expectation of going to a live music.”  

“How do you think to increase personal presence over collective action.”  
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Findings  

In general participants（6 of 6）were positive about using their mobile devices to make a 

contribution to the concert. Most of them mentioned it is quite a creative way to build a 

connection between us and audience. Creating a particular song directly from body sensor is 

intriguing, much better than just in some simple form of interaction as all hands up. It is also 

particularly important when the stage is too spacious so that not all the audience has a right 

angle to view what happened on stage. Based on audience 's experience, we discussed several 

aspects:  

First discussion 

How many people should be included as Participant 1 concerned here:  

 

“The registration part (enter your name) would take too long and make a pause if too many 

people participate. I would rather pick up 20 people from front: It would go faster. It’s easy 

to for them to ask questions which is another way of interaction between performers and 

audience.” 

  -Participant 1 

 

He stated that people standing in front is usually a big fan of the music or performers. They 

are more loyal to the court, waiting longer, standing in the queue longer, more engaged if 

picked up, as Participant 2 added to it:  

 

“Promoting individual effect is very important, the people at the front should get promoted 

first because they were standing in the queue for the longest time, and show more belonging 

to the performers.”                                                                                                   

- Participant 2 

 

Second discussion 

Whether it is important to promote individual impact. 

All the participants expressed that they will get thrilled if they can see some of them are 

selected going to the stage. Promoting individual impact would also motivate the rest of 

them, as Participant 3,4 put it:  
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“Increasing personal contribution would not only amuse the one who gets promoted, but also 

the rest of us.”                                                                                                           

 - Participant 3 

 

“The selected audience members can represent all audience as well. I might not be selected, 

but I can feel the same way.” 

      - Participant 4 

 

This is an interesting point that got support from other participants as Participant 5,6 put it:  

“Seeing other people to be promoted would make me feel happy, even the moment can only 

capture a small portion of us, all the audience in the stadium will cheer up, and feel proud of 

them.” 

      - Participant 5 

 

“Both standing out from the crowds to make myself visible to the others, and collective action 

is a crucial element to live music, the key is when to switch between these two.”  

-Participant 6 

 

Third discussion 

How the heartbeat data could be translated into a series of harmony note as Participant 2 

concerned: 

“I care about the quality of the music, since it is an improvisation, how the heartbeat could 

be interpreted into a harmony song is a challenge.”                

- Participant 2 

 

He commented that the audience would most likely stay in a high emotion during the concert, 

which would lead a quite large number of digit in a heartbeat. However, in general sense, a 

well-composed song need both high and low pitch as Participant 3 put it.: 

“The translation from heartbeat to the notes should be well defined, understandable for a 

musician to perform.”                                                                                           - Participant 3 

 

He also mentioned that through their heartbeat input, the audience have less control over their 

impact to the court, although they could boost the digit by jumping and screaming, the effect 
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is not in real time, which would make them frustrated over time. One of the participants 

suggested that, instead of using heartbeat as input, the movement of each audience will be 

easy to control by the audience and easy to be collected by the system. The pace of action can 

also be interpreted to a note. The music will be composed according to the velocity of 

movement by user stretching their arms or waving heavily. 

 

7. Discussions  
 

This study, focusing on enhancing audience interaction, is, for now, a starting point for a 

more open-ended design. In the following, I want to highlight several points to answer 

research questions. 

 I discovered that audience experience could be enhanced by the audience-performer 

interaction that interlaced with qualified music. The concert experience is a mixed experience 

involving the collective action for engagement, personal promotion, and listening to the 

music itself. It is true that audiences attend live music events to have a different experience 

that they cannot have from listening to music at home. However, a prominent point that has 

usually been neglected is that they would not agree to compromise the music quality, which 

is particularly apparent for seasoned audiences who go to music concerts mostly depending 

on whether they are fond of this type of music or performer. As found in semi-structured 

interviews, for only two of all the participants from the three evaluations having fun is the 

overarching goal,  and they do not pay attention to the quality of the song.  

 This finding is also a challenge to the initial assumption from stakeholders who want to 

make the concert more of a music party or gathering. With such concerns, whether the 

“HeartBeat” session makes a qualified song matters. Some participants mentioned during the 

interviews, that, although collecting the “HeartBeat” data is easy and translating them into a 

harmonic rhythm through an algorithm should not be hard, the pitch would remain in high 

keys without much variation. As for the open-ended area, is yet to see if other natural 

resources like body movement as opposed to [the currently used input source. 
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According to most audience members, the special “HeartBeat” session which asked the 

audience to use their mobile phone for interaction was viewed as an integrated part of the 

daily experience as these days smartphones are already widely used for taking pictures and 

video. 

 It was also found that the audience experience could be enhanced by watching a small 

number of audience members to have a more complicated interaction with performers on the 

stage. That means participants saw promoting personal presence and collective action as not 

conflicting with each other. They pointed out that individual promotion generated by being 

selected to do something special would not interfere with collective interaction, nor would it 

demotivate those who had not been selected. The small number of audience members who 

are selected to interact with performers still belong to the audience and represent the 

audience. The concept, to some extent, reflects Shusterman’s thoughts of somaesthetics as 

one can notice and have empathy for others if they have a body consciousness [2]. This, in 

turn, means the audience members who have not been selected feel the same interaction 

experience with performers as those who have been selected.  Furthermore, concerts are 

social spaces in which audiences likely have encounters with others who share the same taste 

in music as themselves. Therefore, they have already formed into a group, not only by 

standing firmly next to one another in a physical sense but also due to their shared interest. If 

some of them are actively seeking to stand out, they might post videos and images from live 

music on social media, such as Facebook or Instagram, and aim to collect likes by their 

followers.  

Throughout the evaluation loop, the design solutions were iterated twice based on valuable 

user feedback. In the final round of evaluation, the feedback received from participants was 

very positive, which signals that the proposed design can enhance the audience experience on 

live music. The challenges and limitations lie in the testing environment, as feedback was not 

gathered from a real concert, but from simulated surroundings to which more users could 

easily be invited. To create a realistic scenario and reduce confusion, participants were shown 

a video demo which consisted of how the output looks like on public screens, as well as their 

own mobiles, and how other people interact with the prototype. A meeting room paired with 

a projector was useful in showing the overall effect, accommodated necessary interaction, 

and served as a communication space for participants. However, for further studies, it could 
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be more reliable to evaluate the design during real live events that can provide the authentic 

experience for both audience and performers. 

Additionally, instructions on how the service works should be given to all the participants, 

either by putting up tutorial messages on public screens within the context or by the verbal 

explanation from a moderator. From my evaluation, it was shown that the first solution works 

better due to the fact that participants asked fewer question after more tutorial messages were 

displayed on the public screen. Here, a careful choice of wording is of high importance as it 

directly raises expectations by the readers. For example, the audience had high expectations 

when they saw the word “co-composer,” but they felt demotivated when their expectations 

were not fulfilled. 
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8. Conclusion 

The presented work is based on research through design. It analyzed audience experience on 

music live events, and explored possibilities to consider the impact of individual promotion in 

collective behavior. 

There are the two key findings found through user evaluation session (the third phase of the 

“double-diamond” process): 

1. Individual promotion and collective action complement each other through live music. 

2. Listening to music is the main objective that drives audiences to a concert. 

Aside from the contribution of understanding the music domain, other researchers could also 

get benefit from the design process through the following consideration: 

1. The first contribution refers to making brainstorming more effective. From what was 

learned from the defining session (the second phase of the “double-diamond” process) in the 

form of the participatory workshop, it is challenging to ask participants to generate raw 

pieces of concepts as required. The ideas they produced during the brainstorming session 

were only applied to a certain scenario. This, however, was too specific to be categorized 

with other ideas. One suggestion to this problem is that designers are supposed to present a 

set of examples, along with an aim, a definition, and scope of vocabulary to be used. From 

this, participants are more likely to understand what kind of words could be used, and how 

the usage would affect the subsequent categorizing task. 

2. Secondly, the work contributes by investigating, how to make participants easily 

understand the prototype, and how their understanding connects to the user scenario during 

the evaluation stage. In regards to the prototype, the key takeaway from the first evaluation is 

that users’ understanding could be well achieved by providing them with a video 

demonstration which consists of a mobile interface, visual effects on public displays, as well 

as a third-person perspective observing the audience interaction on site. 
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Initially, it was argued that individual impact among crowd behavior can enhance audience 

experiences, which was underestimated and had not been studied a lot by other researchers. 

Following this, the assumption was generated spectators would be more excited when they 

can see their personal influence over the music events. To better understand the domain, and 

verify this assumption, a workshop was run, which helped refine the design goals with 

stakeholders, the audience, and artists. Applied with participatory design methodology, a user 

story was created, keywords were mapped, and design ideas were staged in order to 

understand how to make the audience an integral part of live music. Building upon this, three 

rounds of evaluation were conducted, after each of which the design was iterated. 

The “HeartBeat” moment which uses personal mobile phones as input, and public screens as 

output, can improve audience’s amusement, and increase the connections between them and 

the performers. Despite positive feedbacks obtained from user evaluations, the design itself is 

yet in an early stage. There is plenty of space for future exploration and improvements in 

regards to how the design could better augment the audience’s input, and how to incorporate 

this input into the original music theme without generating a pause. 
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