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Abstract. In this paper, we explore the possibility of designing interactive 
products that allow users to express themselves with daily behaviors to have 
their own special experiences, and the expression would improve their social in-
teraction as well. Three design works were implemented. For each design, ex-
periment was held to collect user feedback, which was mostly positive. We also 
see a tendency that users would be much expressive when interacting with 
physical objects that bear more information related to their everyday life.  
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1   Introduction 

According to the vision of Ambient Intelligence, the role of technology should be 
shifted from use to presence[1]. A ‘use’ centered view focuses on functional aspects of 
a system or device. Viewing a device or system from a ‘presence’ perspective entitles 
users to get more involved in the interaction. Ross and Keyson[2] also argue that de-
sign should evolve from task-oriented to experience-driven one. By considering the 
role of a user, we propose that one could be invited as a co-author of the experience 
while interacting with interactive products. Therefore, users are more regarded as par-
ticipants rather than audiences who passively appreciate the work created solely by 
designers. In this paper, we explore the possibility of designing interactive products 
that allow users to express themselves to complete their own experiences, and others’ 
expression would also induce users to interact with each other. We implement three 
works that comply with this concept and investigate user experience after use while 
putting into a community context.  

2   Related Work 

Most people experience the frustration of being awakened by alarm clocks. However, 
the alarm clock could never perceive the negative emotion expressed by the user. To 
tackle this one-way communication, Wensveen, Overbeeke, and Djajadiningrat[3] 
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design an alarm clock that allow users to express their feelings which could also be 
recognize by the clock, and the clock would adjust its reaction, playing more proper 
music (see Fig. 1 left). This work indicates the importance of users’ expression within 
an emotionally rich interaction process. It also unveils the opportunity for designers to 
deal with mundane behavior that might elicit rich interaction by creating space for 
users to express themselves. 

Dance Rail [4] is another related work about user’s expression, which is an interac-
tive installation that allow one or more audiences participating in the creation of the 
whole experience. Audiences could slide their hands along with the touch-sensitive 
lighting rail to perform fluent motion, which is made by collecting real body expres-
sion performed by a professional choreographer (see Fig. 1 right). Once an audience 
stepped onto the stage, his or her role would turn into not only a performer but also a 
participant of the total experience for the exhibition. This work itself is already an 
aesthetic installation in public space, but it makes more sense if one or more audi-
ences are willing to perform their own expression.  

        

Fig. 1. Wensveen, Overbeeke, and Djajadiningrat[3] design the alarm clock that allows users to 
express their mood (left). Dance Rail[4] is an interactive installation that invites audiences to 
express in their own way (right). 

The above two works help discover the potential of designing interactive products 
that encourage users to express their feelings. However, to create the space for users’ 
expression within an experience, the challenge to designers is to trace back the essen-
tial of user experience instead of insert several extra steps while using a product. To 
elicit users’ expression, the whole context should be taken into concern, providing 
efficient emotional motives to induce people to express naturally rather than force 
them to express as a functional task.  

How to bridge the gap between people who are geographically separated has been 
discussed for years[5-8]. Social media utilize web-based technology to build up dia-
logue in various ways, such as instant messenger and blogs. However, while social 
media is pouring all the information to users, one essential of social interaction has 
been missed. Sociality is often a more subtle and delicate thing[6]. Among close 
friends or lovers, emotions still could be delivered even if very little information is 
exchanged. Most of the functional-oriented services provided by social media lead to 
explicit and direct conversations but ignore the possibility to deliver emotion in an 
implicit way. Moreover, people tend to utilize spatial arrangement to help themselves 
keep things in minds [9], which implies that users could retrieve abundant memories  
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Fig. 2. System diagram of Hazed Windows concept[10] 

while interacting with their surrounding environment. Therefore, here comes the chal-
lenge to designers: how to facilitate users to express via Internet without disconnected 
with their real world surroundings? 

Hazed Windows concept[10] demonstrates a possible solution to this question, 
which intended to emphasize the presence of people via Internet. The concept uses 
everyday experience as a metaphor, drawing in the mist of warm breath on a window. 
You could make marks on the digital surface that connects to other devices of your 
loved one. Your marks show up on the other surface as well but fade away gradually 
over time (Fig. 2). According to Löwgren[11], this work is categorized to peripheral 
interaction and calm technology[12]. The interaction does not require being at the 
center of user’s attention. Imagine that you might head up and look at the Hazed 
Window incidentally, and then you see your grand child is drawing something for 
you. What makes more sense is the presence at that moment rather than the exact 
information it is delivering. With the intention to deliver the presence and awareness 
rather than the digital content, Hazed Windows concept rejects the default assumption 
that digital mediated communication is persistent and reflects the nature of social 
interaction: only if you notice it, the message remains in your memories. This also 
demonstrates that the interaction throughout Internet could be implemented in an 
ambient way without dealing with a typical user interface. Based on the argument of 
Hallnäs and Redström[1], the perspective of these works focuses more on presence 
rather than useful functions. Moreover, this work reveals another notion that needs 
further discussion: could Internet help improve social interaction in real life?  

Most of current social media aim to have users connected all the time. Therefore, 
the function of the system would grow more complete and stronger to fulfill all the 
needs for users to interact with others. However, all the interactions that occur within  

 

 

Fig. 3. In previous time, users usually interact with each other within the system (left). This 
paper intends to evoke social interaction outside the system (right).  
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the system somehow might reduce the physical social interaction among users. More-
over, current social network services are all web pages or widget-based, users’ behav-
iors could not escape from screens and buttons. The aim of this paper is to simplify 
the interaction between users within the system and encourage users to have more 
physical social interaction in their daily life (Fig. 3). 

3   Implicitness 

To achieve this goal, one essential element is to leave proper space and freedom 
within the interaction for users to express themselves, which we call “implicitness.” 
Since the social community is not entirely predetermined, developers should leave 
things incomplete and give opportunities for users to finish the design themselves 
while designing social platforms[13]. What do “space” and “freedom” mean? Space 
of expression represents the given opportunities to express. Users should be entitled to 
express their emotion, such as the frustration when being woken up, the excitement 
when hearing favorite song, or anything they want to say but no one is around. Free-
dom of expression implies that designers should not stereotype users, assuming that 
users have certain behaviors. For example, the title column of e-mail sometimes both-
ers users because the content is too rough to put a proper title for it. From the perspec-
tive of presence, what really matters is to make expression rather than the content of 
the expression. The challenge for designers is to discover the moment when people 
would have emotional reaction while interacting with products and to create a proper 
channel for them to express.  

If users have the space and freedom to express, the amount of expression from us-
ers would certainly be great. Therefore, “implicitness” also implies that the way to 
convey users’ expression via interactive products should be in an ambient manner to 
avoid being flooded. Users could be aware of other members’ presence in his social 
network without disturbance, and are always entitled to decide if he or she wants to 
engage with the social network. However, current social network services tend to be 
the center of users’ attention while interacting with it. A new way of interacting with 
the social network should be developed, which works only in the background of daily 
environment. 

The most challenging part is to encourage users to interact physically more, rather 
than totally digitally. “Implicitness” represents the detail of users’ expression should 
be partly hidden, which would give strong emotional motives for users to find the 
detail if they feel strongly connected with this community. Since the function of the 
system is deliberately reduced only for expression and awareness, users would seek 
other ways to discuss with others, such as making phone calls, talking face-to-face, 
etc. On the other hand, every user would have their personal interpretation of the 
anonymous expression, which might recall memories or previous experiences.  

Therefore, three general principles are made: (1) the process of the interaction 
should give appropriate space and freedom for users to express themselves; (2) the 
expression and awareness should be delivered in an ambient manner, being integrated 
into ordinary daily behavior; (3) the detail of the expression or awareness should be 
partly hidden to evoke extra social interaction. 
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4   Research through Design Approach 

In order to explore the above principles, we implemented three design works and held 
experiments to validate our concepts. We picked three moments that users might have 
emotional expression: listening to radio, being woken up by alarm clock, and finding 
things in a drawer. First, by interacting with workable prototypes, users have the 
space to express themselves. The way of making expression is to share music or to 
record any kind of sounds, including voices. Users are free to express with any kind 
of auditory information. Second, the delivery of the expression is integrated into eve-
ryday behavior peripherally. Users could choose to ignore the incoming message and 
move on what they are doing, or listen to it to see if anything comes to minds. For the 
last principle, all the expressions are delivered anonymously. 

The form of the product is also another issue that we intend to discuss. Although 
all the information technically transmits through Internet, if the form of the interface 
becomes more like daily object, would a user feel more humanity rather than technol-
ogy? Therefore, we start from fully digital form (website), hybrid form (physical 
object with GUI), and then physical form (physical object without GUI). With these 
three working prototypes, we invite three groups of people who know each other as 
subjects to participate in our experiments and investigate user experiences while in-
teracting with these three prototypes. 

The first design, Social Radio, is an online radio website that is categorized into 
fully digital form. Different from other online radio services that usually have DJs to 
host programs, Social Radio invites users to upload the music that they would like to 
share. Second, Social Clock is a physical alarm clock that includes touch screen GUI, 
which belongs to the hybrid form category. When a user intends to set up the alarm, 
he or she needs to record a few seconds of sound to be uploaded automatically. All 
the sounds contributed by users would be randomly assigned to the next alarm sounds 
of these members’ Social Clocks. The last one, Whisper, is made of fully physical 
form without GUI, which allows one to record a secret and bury it in the drawer. 
Secrets in the Whisper drawer would be automatically synchronized. One might find 
an anonymous user’s secret accidentally in one’s Whisper drawer.  

4.1   Social Radio 

People like to request songs with special meanings to express their current feelings. 
Furthermore, listening to radio is usually put aside from the center of user’s attention 
while working. However, some specific music that bears special meanings to users 
would attract immediate attention because of evoked memory or experience. There-
fore, this work utilizes radio as a platform that invites users to share music or re-
corded sounds and voices, which transforms audiences into expression makers.  

A within-subjects experiment was held. Ten subjects familiar with each other were 
recruited for the experiment and then separated randomly into two groups. One group 
was assigned to use Social Radio one hour a day while the other group was listening 
to traditional Internet radio. After a week, two groups exchanged their tasks. After the 
tasks were performed for two weeks, the participants were instructed to fill out a 
questionnaire on their feelings and satisfaction level. After that, subjects were inter-
viewed to retrieve user experiences. 
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Table 1. Results of one-way ANOVA of the feedback of Internet radio and Social Radio  
Note: N=10, * means P<0.05, significant difference exists 

Level (1Minimum – 7 Maximum) Internet Radio
Mean (SD) 

Social Radio 
Mean (SD) 

F value P value 

Preference / Acceptance 4.8 (1.87) 5.3 (1.06) 0.178 0.472 
Interesting 3.7 (1.77) 5.8 (0.92) 0.308 0.004* 
Expecting 4.7 (1.77) 5.6 (1.07) 0.474 0.186 
Knowing about other members 3.5 (1.06) 5.7 (1.72) 0.129 0.003* 
Preference of the interactive manner 3.6 (1.26) 5.4 (1.17) 1 0.004* 

Results of one-way ANOVA indicate the difference between the experiences of 
Internet radio and Social Radio. The two groups significantly differed (p value < 0.05) 
in the degree of interest, knowing of other members, and the preference of the interac-
tive manner (Table 1). Therefore, the two groups were compared in terms of the mean 
value. The feedback of Social Radio group with respect to feelings after listening was 
more positive than that for the control group. Furthermore, Social Radio listeners 
were more aware of the recent circumstances of other members than Internet Radio 
listeners were. From the interview, subjects mentioned that Social Radio basically is 
Internet radio to them, which makes no significant differences, but the sharing scheme 
within the group is interesting. They could share their own favorites and could almost 
guess the contributor of the song that is playing on Social Radio. 

4.2   Social Clock 

Being woken up usually makes people feel negative emotion: you know you are really 
sleepy but still have to get up when the alarm sounds. Some people prefer to be 
woken up in a more humane way, such as phone calls from friends, which would 
make them feel better. On the other hand, while being woken up by the alarm clock 
that the users set by themselves, the conflict in their minds would result in emotional 
reaction, which would be a proper opportunity for them to make expression. With 
Social Clock, one could record voice by Social Clock anytime, which would be a clip 
of alarm sound of one’s friends. In the next morning, a user would be woken up by 
one of his friends’ voice, which is selected randomly and anonymously. Although the 
general function remains the same, the role of the clock is slightly transformed into a 
stage that allows users to make expression. 

 

Fig. 4. Social Clock. Subjects participated in the test of simulated woken-up experience of 
traditional alarm clocks in comparison with Social Clock.  
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This experiment applies between-subjects to determine if the Social Clock sig-
nificantly improves the experience of being woken up. Twenty-four volunteers, 
including sixteen people who know each other (in-group subjects), were recruited 
for this experiment and separated into control group and Social Radio group. To 
simulate the scenario of being woken up, a comfortable bedroom space was set up 
for each participant to enter individually. Participants were relaxed with a soft light, 
calm music, and a fragrance oil to induce sleep. Each subject was led to the bed, 
instructed to set up the alarm clock, and then to take a nap for one hour until the 
alarm sounded (Fig. 4). After being woken up, the participants were instructed to 
fill in the questionnaires and were also interviewed regarding their experience of 
being woken up.  

Table 2. Results of one-way ANOVA of the feedback of traditional clock and Social Clock  
Note: N = 24, * means P<0.05, significant difference exists 

Level (1Minimum – 7 Maximum) Traditional Clock 
Mean (SD) 

Social Clock 
Mean (SD) 

F value P value 

Preference / Acceptance 3.00 (1.41) 5.38 (1.06) 0.742 0.002* 
Interesting 1.75 (1.04) 5.88 (0.64) 0.281 0.001* 
Expecting 1.88 (1.13) 5.63 (1.19) 0.761 0.001* 
Knowing about other members 1.88 (0.99) 5.75 (0.89) 0.924 0.001* 
Preference of the interactive manner 2.13 (0.83) 5.50 (1.20) 0.270 0.000* 
Have better mood  1.63 (0.52) 5.50 (1.20) 0.016 0.001* 
Family, close friends 2.13 (0.83) 5.75 (1.04) 0.550 0.001* 
Inviting people to join 1.88 (0.64) 5.38 (1.19) 0.558 0.001* 

 
Social Clock brings positive experience of being woken up in every aspect listed in 

Table 2. According to the interviews with subjects, the main reason leads to this result 
is the space for expression and the unpredictable music or sounds. Non-group subjects 
tended to share general pop music. On the other hand, those in-group subjects re-
corded private messages, funny sounds, or music with special meanings. “I want to 
collect appropriate music for each of my close friends,” said by subject #14. “I want 
to share some music about current social events or recent festivals,” said by subject 
#04. Subject #20 even shared a long narration to the listener that she imagined, “Hey, 
wake up, make yourself a cup of coffee, …the girl you love is waiting for you. Don’t 
forget to bring her a bunch of flowers.” 

After being woken up, in-group subjects tend to make a guess of the identity of the 
contributor. “This definitely is shared by her! Only she would listen to this song!” 
said by subject #07. Subject #01 said, “I want to take a revenge!” after being woken 
up by funny sounds. Nonetheless, some non-group subjects concern about if some 
unknown user would share scary music. “Can I filter out those songs not suitable for 
waking up?” said by subject #08. It seems that differences exist between in-group 
subjects and non-group subjects. These emotional reactions convey the intention to 
start social interaction afterward, which complies with what we claim above.  

4.3   Whisper 

This work removed all the typical switches from the interaction between users and 
products that deliver users’ expression via Internet. Furthermore, the challenge is to 
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integrate the process of making expression into daily behavior seamlessly. From ob-
servation of daily behavior, we noticed that people tend to put their tiny, private 
things in their drawers, which is also a moment full of emotions. Moreover, the be-
havior of putting things inside and finding things out is similar to that of burying and 
digging in the ground, which would be a proper metaphor to integrate the opportunity 
of expression into daily behaviors. Several LED lights were embedded under the 
acrylic board at the bottom of the drawer to represent the buried secrets. When one 
tells a secret to the empty space in the drawer, it will record the secret. On the other 
hand, if one accidentally discovered the light flashing at the bottom of the drawer, the 
secret would play automatically and then disappear, like mysterious whispers from 
the land. 

 

Fig. 5. Subjects discover other’s secrets and burry their own secrets in the drawer during the 
experiment (left). The space for experiment was set up as a normal study room (right). Working 
prototype of Whisper (highlighted) is attached to a small cabinet. 

Table 3. Results of descriptive statistics of Whisper 

Level (1Minimum – 7 Maximum) Max Min Mean SD 
It is an intriguing product 7 4 5.95 0.826 
Want to hear others’ secret 7 4 5.60 0.995 
Able to guess who share the secret 7 3 5.55 1.191 
Tend to imagine the stranger’s life 7 3 5.70 1.129 
Willing to share my secret 7 3 5.25 1.118 
Curious about who took my secret 7 1 5.60 1.465 
Want to share the secret just heard to your friends 7 2 5.10 1.483 
Looking forward to hearing more secrets 7 4 5.50 1.147 
Willing to have one if my friends all have one 7 3 5.70 1.174 
Inviting friends to join 7 3 5.60 1.046 

 
Twenty volunteers were recruited to participate in the experiment (Fig. 5). Since 

there is no similar product to compare with, this experiment focused on understanding 
users’ feedback. For each session, one subject was asked to share what they do for 
social interaction via Internet, and then started to use Whisper. After using Whisper, 
the subject was instructed to fill out the questionnaire about Whisper (Table 3). The 
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descriptive statistics of the questionnaire generally shows positive results (lowest is 
5.10/7.00, SD=1.483).  Besides, subjects showed their creativity on making expres-
sions that reflect their moods or events in their life. Subject #03 said thanks to the 
stranger who helped her. Subject #07 said to her cat, ”Cute Kitty don’t be sad. I am 
coming home next week!” Subject #02 said to his ex-girlfriend “Happy Birthday to 
you though you might not be able to hear this. I still love you.” Subject #06 apolo-
gized to his friend for long ago “I knew you were mad, so that I didn’t dare to admit it 
was me.” Subject #12 said, “Actually, I am getting baldheaded.” Subject #19 didn’t 
say anything, but he sang a song. Subject #04 shared funny things about subject #10. 
Subject #10 coincidently found it and responded, “I’m going to kick you!” 

5   Discussion 

Since these three works were based on different contexts, the results could not be 
compared directly. However, we see a tendency that subjects were most willing to 
express via Whisper, second is Social Clock, and the least is Social Radio. The cause 
is complex, but we tried to generalize possible explanations of it.  

The form of these three works might affect the result. Subjects needed inspirations 
to make their expression. However, inspirations mostly originate from their surround-
ings, which means that the amount of expression might depend on the variety of 
things related to subjects’ life. For these three works, forms are categorized into three 
types: digital, hybrid, and physical. We would argue that subject would encounter 
more inspiration while interacting with more physical objects. For example, while 
subjects interacting with the GUI of Social Radio and Social Clock, subjects of Whis-
per is touching and seeing physical objects in the drawer, which might help retrieve 
more memories in life.  

Subjects’ feedback collected from interviews, though no direct evidence that sup-
ports to improve physical social interaction, reveals the intention of the subjects to 
start new conversation after hearing the expressions that others made, such as “This 
definitely is shared by her!“ “I want to take a revenge!” and “I’m going to kick you!” 

6   Conclusion 

We explore the possibility of designing interactive products that let users to express 
themselves with daily behaviors to make their own special experiences., which also 
encourage them to interact with each other in their daily life. We also found that users 
would be much expressive when interacting with physical objects. Therefore, we 
suggest designers to utilize physical form while designing computational products 
with this concept. With this research, we see the advantages brought to user experi-
ence through inviting users to express themselves within the interaction process, 
which also reveals more potential on the direction of transforming users from passive 
to active while interacting with products and space in response to the up-coming age 
of the Internet of Things, when objects are capable of sensing, responding, and trans-
mitting information. 
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