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Abstract 
The elongated sitting and working time during home 
confinement due to the COVID-19 has been found to 
have negative impacts on people’s physical and mental 
health. “Hit the Lights” is a device that helps solve this 
problem by encouraging users to regularly get away 
from their seats and play a motion sensing game which 
involves music. The basic concept of this design was 
determined through ideation strategies including 
mindmapping and storyboarding. Then, the design was 
evaluated and refined after conducting user studies 
such as interviewing and surveying. After several 
rounds of iteration and improvement, the final device 
prototype gained general satisfaction among the users 
as 100% of them would recommend it to others. 
However, with all the user studies conducted online, 
the participants lacked physical experience with the 
device, which may cause the results to be biased or 
incomplete. Overall, the device explored how a 
combination of music and body movements could 
enhance the overall health and well-being of the 
society. 
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Figure 2: A male adult 
interacting with the “Hit the 
Lights” device. As prompted by 
the device, the user tries to hit all 
the lights that flash with the beat 
of a song he is playing on his 
mobile phone. 
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Introduction 
To prevent further transmission of the COVID-19, 
governments, enterprises, and schools have introduced 
lockdown policies that lead to home confinement of a 
large population. Several research groups around the 
globe have recognized a significant increase in 
sedentary hours and decrease in the amount of physical 
exercise among the general public. One research shows 
that the overall sitting time of a French cohort has 
increased by 87 minutes per day [2], while another 
study finds that Italy students’ time dedicated to 
physical exercise has decreased by 50% [3].  

The increase in sitting time is largely due to extended 
hours of working during home confinement. Employees 
from 65 countries are found to work for 7 to 44 
minutes longer than the pre-pandemic time [9], while 
students spend 2.3 more hours sitting in front of 
computers [3]. 

A sedentary lifestyle with long working hours can cause 
numerous physical and mental issues. Back and neck 
pain is the most common symptom due to prolonged 
sitting [8]. More seriously, within two days from the 
onset of inactivity, the human body starts to lose 
muscle weight very rapidly, which leads to limb 
weakness and malfunction in metabolism [1]. As a 
result, people who sit for 4-8 hours a day have a 10-
year mortality rate three times higher than those who 
sit less than 4 hours [1].  

Looking at the psychological problems, 17% more of 
young adults in Spain have reported depression-like 
symptoms because of social distancing and stress 
related to schoolwork [5]. Another study in Europe 
shows that an increased amount of negative emotions 
including sadness and anxiety are found among 
teenagers and adults [4]. 

To solve these problems and to improve people’s lives 
during home confinement, I propose the “Hit the 
Lights” device (fig. 1) which helps cultivate a good 
habit of regularly getting away from the seat, 
encourages body movements through a motion sensing 
game, and promotes motivation and relaxation by 
involving energetic or soothing music. 

The effects of music in generating body movements 
and relieving stress have been discussed by previous 
literature. Witek [7] et al. suggest that musical groove 
can generate happiness and pleasure, especially in hip-
hop, electronic, or funk music that involve complex 
rhythm and beats. The study also finds that combining 
body movement along with the musical beat can 
further enhance the feeling of pleasure, which is caused 
by the sensorimotor engagements with the music [7]. 
Furthermore, as demonstrated by numerous examples 
of music therapy, music has the healing power to 
relieve pain and anxiety among all ages [6]. 

There have been several designs that contain similar 
aspects of my device. The first one is a mobile phone 
game called “Dancing Line” [12]. Each game session 
corresponds to one song, and the player’s job is to tap 
the screen precisely with the beat of the music for the 
“dancing line” to survive. I personally like this game a 
lot because taping my fingers with the music while 

 

Figure 2: The first prototype 
made of aluminum foil. The 
intention was to create a 
percussion pad that has two 
drumsticks for the user to play 
while listening to music. 

 

 

Figure 3: An early prototype of 
the “Hit the Lights” device made of 
cardboard, airbags, and the 
Arduino kit. 

 



  

passing each level is an enjoyable and satisfying 
experience. However, as a mobile phone game, the 
game cannot provide relaxation for the eyes and the 
body compare to my device, as the game is 
concentrated on one small screen. The second design is 
the motion sensing game series “Wii” developed by 
Nintendo [11]. These games are normally sport related 
and are displayed on televisions. As the players hold 
the controller to play virtual tennis or ping pong, the 
controller would vibrate to simulate the real sensations 
of playing sports. The Wii games are very suitable for 
doing fun exercises when people are confined at home, 
but they are generally very expensive (a few hundred 
dollars) while the “Hit the Lights” device may only cost 
less than 20 dollars. The third design is the 
“Launchpad” created by Novation [10]. The Launchpad 
is essentially a keyboard instrument that involves 
stunning lighting effects. When the user touches the 
keys on the Launchpad, the keys would emit different 
colors of light, making the music performance much 
more exciting. However, the Launchpad requires a lot 
of skills to play and control, when the “Hit the Lights” 
device also provides beautiful lighting effects but is 
friendly to all user groups. 

Early Design (Low-fidelity Prototype) 
The design process started with the creation of a mind 
map and three rapid (5 minutes each) aluminum foil 
prototypes. Due to the time limitation, for each Al foil 
prototype, I focused on one simple method to take a 
break from prolonged sitting. I made prototypes for a 
dumbbell that plays music when it senses body 
movement, a percussion pad (fig.2), and a ball 
shooting machine attached to the wall so the user can 
get away from the seat. 

In the next step (storyboard)(fig.4), I tried to combine 
the functions of all the three Al prototypes. Is there a 
design that allows you to listen to music, have some 
fun, and get away from the table all at the same time? 
The story board shows that the device will remind the 
user in every 1-2 hours to play a song on their 
computer. The lights on it will flicker with the beat of 
the music, and the user’s job is to hit all the flashing 
lights. This process will allow the user to stretch their 
body and have fun with the music. After the song 
finishes, the device will turn to a “stand-by” mode and 
emit calming light to help the user to concentrate. The 
story board defined the basic concept of my design and 
the fundamental of all later processes. 

 

Figure 4: A story board 
illustrating when and how the 
user will interact with my device. 

 

 

Figure 6: Group interview on 
Zoom 

 

 



  

 
Figure 5: User Persona 

The user persona shows the user groups who may be 
interested in purchasing and using the device. Since my 
intended design is a game device that involves music 
and body movement, music fans may have interest in 
it. It not only helps students and adults to release their 
stress caused by prolonged sitting time, but also 
attracts children who like shiny things, music, and 
dancing. 

Scenario 
Adam, 19, is a college student majoring in computer 
science. During the pandemic, all of Adam’s classes are 
online and he is stuck at home. From day to night, he sits 
in front of the computer to write and test his code, often 
gets tired and stressed out. One day he browses on 
Amazon for fun and sees a curious device called “Hit the 
Lights”: it is a flat board that emit lights of different colors. 
Adam receives the package on the next day and follows 
the user’s manual. He hangs the device on a wall of his 
room. As he turns on the device, the device emits calming 
yellow lights. He sets the timer on the device to remind 
him to get up in every 2 hours. Adam gets back to his 
table and starts to work. 2 hours later, the device says, 
“play some music on your laptop!” Adam plays one of his 

favorite pop songs on the computer, and all the yellow 
lights on the device start to flicker and change color 
correspond to the beat of the music. The device invites 
Adam to hit all the flashing lights. After playing with the 
device for 3 minutes, Adam feels energetic and released 
from his prolonged work. Finally, the device asks Adam to 
get back to work and starts to emit calming yellow lights 
again. The exciting breaktime gives Adam a temporary 
escape, and he is now able to concentrate more easily. 
  
Evaluation (Low-fidelity Prototype) 
The storyboard, scenario, and persona received mostly 
positive feedback. Participants liked the idea of playing 
a musical game while having a decorative component 
on the wall. One participant especially complimented on 
the fact that the device is suitable for users of all ages. 
From an early interview with one participant, I 
concluded the following design guidelines: 

 Hit the Lights should have at least two modes: the 
music mode and the stand-by mode to accommodate 
different scenarios 

 Hit the lights should be attached to the wall instead 
of being displayed on a table to minimize the space it 
occupies 

 Hit the lights should be made of soft material for 
better sensations while punching it with hands 
 

Design (High-fidelity Prototype) 
With knowledge of the design guidelines, I created a 
preliminary working High-fidelity Prototype (fig.3) using 
cardboard, air bags, LEDs, and the Arduino Kit. As the 
storyboard illustrates, this prototype has two modes, 
the music mode, and the stand-by mode. There is a 
sound sensor connected to the LEDs so that they can 

 

Figure 7: Interviewee’s 
discomforts during sitting hours 
of the confinement 

 

 

Figure 8: Interviewee’s feelings 
towards the “Hit the Lights” 
device 

 

 



  

shine with the music played on a phone. For this 
prototype, I mainly focused on the technical aspect 
(can the lights shine with the music, is the sound 
sensor working, etc.) The final prototype that addresses 
aesthetic values will be discussed later. 

Evaluation (High-fidelity Prototype) 
Helped by a video of the working prototype, I 
conducted a group interview with five other participants 
on Zoom (fig.6). The interview questions were divided 
into three parts: a) the interviewee’s issues caused by 
prolonged sitting/working hours during home 
confinement b) their experience of the device. How 
effective it is to solve the issues? c) Further thoughts 
and improvements of the device. 

Participants firstly reported different types of physical 
and mental discomfort (fig.7). Then, they described 
their feelings towards the “Hit the Lights” device 
imagining they were playing the game (fig.8). Overall, 
the participants thought the prototype was successful, 
but it can be improved by the following aspects: 

 “From the video it looks like the ‘Hit the Lights’ game 
stops before the song ends. I think that would make 
me angry! I hope I can play until the song finishes.” 

 “Wow, the game looks very exciting and energetic! I 
am unsure if I can always get back to the working 
mood after I play with the device. I hope it can also 
have a “meditation mode” for me to just calmly relax 
and temporarily get away from my work.” 

 “I may not play the ‘Hit the Lights’ game every time 
it asks me because if I’m in the middle of working on 
an emergent due, I won’t be patient enough to play 
the game. But I think walking to the device and 
turning it off regularly helps me form a good habit.” 

 “I am not sure if the device can release my eye 
strain because the lights are very colorful and shiny! 
I agree with CH that it may help if the device can 
have a “meditation mode” that leads you to calm 
down and relax eyes.” 

To address these issues, first, I decided to add one 
more mode, the “meditation mode,” to the device so 
the user does not have to play the exciting game so 
frequently, especially of they are feeling tired. Second, 
I linked the device to a mobile phone app so the timer 
and the music play lists can be easily manipulated. If 
the music can be synced to the device via Bluetooth, 
the user will no longer need to manually play and stop 
a song, and the gaming experience will become 
smoother. Finally, a button was added to the device for 
the user to simply get up and reset the timer without 
having to play the game or to meditate in case they are 
in a rush to finish some emergent work. 

For the user experience survey, I also asked the 
participants’ problems caused by long sedentary hours 
and their thoughts towards the device. From the 15 
responses, I created a set of graphs (fig.9-11) and 
concluded that the prototype was effective to alleviate 
problems in a sedentary lifestyle.  

 

 

Figure 9: From the survey, 87% 
of the participants think the 
device can release physical 
discomfort. 

 

Figure 10: 87% think the device 
can release mental stress. 

 

Figure 11: 100% would 
recommend it to others. 

 

 



  

 
The Results 
In the final prototype (fig.12-13), I addressed all the 
issues that the participants raised throughout the user 
studies. The prototype is attached to the wall by Velcro 
so it can be easily attached and detached. It has three 
modes that provides interactions at different times 
when the user has different needs. A complementary 
phone app has also been designed to make the whole 
experience with the device easier and more enjoyable. 

Future Work 
Currently, all the music syncing and motion sensing 
features on the device are “Wizard of Oz.” The phone 
app is also only a set of still images that only show the 
idea but do not actually work. If in the future I can get 
more knowledge of building a Bluetooth system and 
creating a real phone application, all the Wizard of Oz 
can be removed and people will have a real life 
experience with the device. 

Contribution 
To conclude, “Hit the Lights” is a multifunctional device 
that improves people’s lives and enhances health and 
well-being in the society. By playing the motion sensing 
game, doing mild stretches with calming music, or 
simply standing up from the seat regularly to turn the 
device off, people are able to release physical and 
mental discomfort, gain motivation, and form good 
habits that can potentially extend our lives. As one 
designed artifact that received general satisfaction 
among the users, “Hit the Lights” will contribute more 
to the public and the society if it can be mass produced. 
At the same time, the successful process of generating 
thoughts using classical ideation strategies and 
continuously evaluating and improving the prototypes 
based on users’ feedback also proved the effectiveness 

and benefits of systematically applying the human-
centered design methods. 
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