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Abstract 
 

In this study, we examine to which extent video chat on television can answer the need of group-to-

group communication during a field study. Also, we look at the usage of light as an ambient notification 

system. First we test the lighting notification concept in a lab-study and then validate it during a field 

study. We found that video chat on television is a valuated medium of communication for families, 

especially with young children, when they are living at a long distance. Drawbacks include a sense of 

obligation and loss of privacy as the system involves everyone in the living room in the communication. 

Lighting notification has been positively experienced as a calm technology and users would like to have 

more possibilities of customization. 
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Context 
 

“How can technology help to nurture family-to-family relationships?” This is the question that the 

collaborative European project Together Anywhere, Together Anytime (TA2) wants to answer. TA2’s aim 

is to understand how to enhance the relationship between groups of people in separated places and 

time with technology. It is a four year project in which different stakeholders participate in the research 

to answer this question with various subprojects. It is in this context that this study is taking place.  

The focus of this study is on the evaluation of communication systems within the home for family 

members. As a stakeholder in the TA2 project, Philips focuses on enhancing social communication by 

developing an ambient intelligent system based on television and other screen-based devices to help 

family members to communicate with remote households. In particular, Philips’ focus lies on enabling 

group-to-group communication possibilities. 
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Introduction 
 

Need for inter-group communication 

In our modern world, families and friends are increasingly living at large distances from each other. 

However, the need for communication with our intimate social relationships remains. A large number of 

research projects, particularly in the domain of awareness systems, show that technology can provide 

solutions for improving communication between remote households (Hindus, Mainwaring, Leduc, 

Hagström, & Bayley, 2001; Saslis-Lagoudakis, Cheverst, Dix, Fitton, & Rouncefield, 2006; Mynatt, Rowan, 

Jacobs, & Craighill, 2001; Sellen, et al., 2006; Romero, Markopoulos, Baren, Ruyter, IJsselsteijn, & 

Farshchian, 2007). 

Current communication technology already offers lots of possibilities for people to keep in touch with 

each other. We have emails, mobile phone, video chat and other social media. However, this available 

technology is designed for individual use and not for group-to-group communication.  

Yet, studies on awareness systems and family communication (Romero et al., 2007; Mynatt et al., 2001; 

Saslis-Lagoudakis et al., 2006; Hindus et al., 2001; Sellen, et al., 2006; Evjemo, Svendsen, Rinde, & 

Johnsen, 2004) show that simultaneous inter-group communication, in particular between remote 

households of extended families, is a real communication need which current technology does not 

address well. 

In this research, we address this need for simultaneous inter-group communication between remote 

families by using video chat on television. Television appears to be a logical candidate for supporting 

video communication between households. Whereas video-chat on a PC (e.g., Skype) is already 

accepted in many households, the relatively small screen, its decentralized location (e.g., the study, or a 

corner of the living room), and its relatively complicated user interface do not make this a device that 

scales well to inter-group communication. Current generation televisions (i.e., large HDTV), on the other 

hand, has a large size  screen, allowing multiple viewers to easily see the remote families from a variety 

of viewing angles, and allows multiple people to be displayed at the same time with reasonable size and 

detail. Moreover, its central location in the living room, a socially shared space in the house, already 

suggests a shared usage amongst family members. Finally, the television user interface is generally very 

intuitive, and can be easily controlled by people from different generations and with a range of technical 

abilities. These properties make television a promising candidate for gathering multiple people of all 

generations in front of one shared communication device.   

Recent research of Williams, Ursu, & Cesar (2009) studied the question of the usage of a television in 

social communication. They conducted focus group discussions about use cases of television for 

communication. They gathered support that television could be used to support group-to-group 

communication between households by the use of playful activities, like games, sharing content such as 

pictures and video chat, while making the use and acceptation of technology easier. 
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In literature, we find many studies on “Social Television”. In this type of research, communication 

prototypes are designed to enhance television-viewing experiences with social features like adding text 

or voice chat possibilities (Huang, et al., 2009), sharing emotion via emoticons, the ability to see what 

friends are watching (Coppens, Trappeniers, & Godon, 2004), to recommend content (Harrison & 

Amento, 2008) or to add an audio-link (Harboe, Massey, Metacalf, Wheatley, & Romano, 2008). 

In the context of our own research effort, the most relevant project on this topic is Huang, et al. (2009). 

They developed STV3, the third version of their “Social TV” prototype, allowing a group of three related 

households to text or voice chat via the television when they were watching the same television 

channel. This field test presents interesting results because the prototype was very much valued by the 

participants. They kept more in touch with each other, got to learn each other’s spouse better. The 

system triggered more social interaction which created an opportunity to organize going out together. 

They described the success of this prototype to its ability to “integrate communication and social 

connection into an existing leisure time activity during which people are open to interacting with others. 

It therefore goes beyond being simply a tool for communicating about television” (Huang et al 2009).  

However, in all these reviewed researches, no video communication possibilities were tested and the 

focus always lies on enhancing the television viewing experience rather than on the usage of television 

as a communication medium. Yet, Huijnen, IJssesteijn, Markopoulos, & de Ruyter (2004) looked at the 

affective benefit of peripheral awareness information of remote friends watching the same television 

program. Their results show that video information about the remote friends increased the feeling of 

group attraction and social presence.  

Also, Philips conducted a research project called “Social TV” (Verschoor & Sawirjo, 2008) where video 

chat via the television was enabled. This study evaluated the concept of using television as a media 

platform to share internet and television content and to allow video communication. In contrast to 

other studies, the television is primarily used as a communication device rather than focusing on 

enhancing the television viewing experience. The focus of the project was on co-browsing (on the 

internet) and co-watching web content but more from a technical rather than a user experience point of 

view. The study concludes that video-communication was one of the most valued features and that it 

would be interesting to validate this observation with further research.  

Moreover, recent research (Ames, Go, Kaye, & Spasojevic, 2010) has demonstrated that, although 

video-chat communication can be highly valued in a family setting and provide various benefits, it is not 

yet a seamless process and costs lots of effort to make it work. In this study, Ames et al. (2010) observed 

current video-communication happening between families living far away from each other. They noted 

benefits for each user as well as the work needed to make the video chat happen. They found that 

video-communication was appreciated for its group nature and was an excellent communication 

medium for young children who do not master yet other kinds of communication medium (like the 

phone). However they also showed that engaging in a video chat takes lots of work (time, organizing the 

call, technical effort, social effort) for family members and the younger generation had to motivate the 

elder generation in using the technology. 



7 

 

All these “Social TV” related studies suggest that television is a promising device for however most 

studies have taken the perspective of using social communication to enhance the television viewing 

experience. Ames et al. (2010), Huijnen et al. (2004), Verschoor & Sawirjo, 2008 give strong confidence 

that video-chat is a good communication medium for remote families and can create a sense of 

togetherness. Mixing the ability of video chatting with the television device looks therefore like a 

promising concept.  

This idea has been picked up by many companies, not only Philips Television, but also companies 

including Microsoft, Apple, LG, CISCO, who are adapting their technology to move to this new market to 

make video-chat on the television affordable. However, the consequences of video communication via 

the television in the home, the usage and the acceptance are not yet well understood in the public area 

of research. It is important to understand these consequences for designing a successful communication 

medium. 

Looking at these previous results about communication with television, it is interesting to replicate such 

a study with a focus on the experience of video-communication during a longer period of time with 

more involved participants to extend and confirm the findings of previous researches.  

In this research, we will make the use of a field study to investigate how video communication on 

television is accepted as a communication medium by family members, if it does answer the identified 

group-to-group communication needs and how the usage of television as a communication is 

experienced by the users. 

 

Calm technology 

In most of the previously cited research, communication using television could only be used when the 

television was on and therefore limiting the possibility of communication to the case where participants 

had turned the television on. In order to use television as a stand-alone communication medium it is 

necessary to provide a way of notifying that someone is calling even if the television is turned off. 

With current generation telephones, multiple modalities are deployed to signal someone is calling or has 

called (i.e., a missed call note). The predominant means of alerting someone is through sound, as it 

generally heard throughout the room or even house, does not require any continued monitoring, and is 

generally perceived as urgent and hard to ignore, thus triggering a response. However, we found that a 

bell ring may not be the perfect solution. Weiser & Brown (1996) recommend using calm technology for 

a better user experience. They explain that human attention is a scarce resource and overloading our 

environment with technology asking for our attention all the time would be unacceptable. Calm 

technology is a solution to this problem by suggesting we provide information in our background in an 

ambient way. Weiser & Brown (1996) explain that calm notification systems are systems that provide 

information without distracting users from their primary task. Such systems are easily understood and 
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appreciated by users and make the technology less salient because it is less cognitively salient or 

intrusive; it becomes transparent. 

Other studies focused on the philosophy of calm technology using ambient displays to provide 

information to users without overloading their environment. Ishii, Wisneski, Brave, & Dahley (1998), 

Lynggaard, Petersen, Gude Aarhus, & Mortensen (2010) are projects where calm technology prototypes 

were installed to provide information about a place in a non-intrusive way to users in another location.  

In the “ambientROOM” project (Ishii et al. 1998), different sort of ambient displays were tried out, 

providing various sort of information (abstract light spot on a wall for amount of human activity in an 

adjacent room, water ripple shadow for the activity of a hamster wheel, sound for the amount of unread 

emails). When an important change occurs in the ambient information, it triggers the foreground 

attention of the user who can take action to focus on the event and get more information about it. The 

study suggests there is a fuzzy boundary between foreground and background awareness that make it a 

challenge in the design of ambient display. 

 In the “Home Awareness” project (Lynggaard et al., 2010) the idea was to give a sense of presence from 

the other location (another house of the family) in an ambient way (transmitting light, sound and 

temperature of the other location) such that users could feel connected with the remote location. The 

prototype successfully connected the families with the remote location, but was sometimes experienced 

as too intrusive because of the sound.  

With regard to these studies looking at the possibilities of using calm technology for notifying users 

about given events, lighting seems to be a suitable medium because of its versatility (it can have 

different colours, different intensity, and can be displayed in all forms and products). In particular, it is 

already successfully used in different applications as a notification system (lamp on a phone, LED on 

various devices), and can be adapted to be an ambient display (Lynggaard et al., 2010; Altosaar, 

Vertegaal, Sohn, & Cheng, 2006; Chang, Resner, Koerner, Wang, & Ishii, 2001; Harboe, Metcalf, Bentley, 

Tullio, Massey, & Romano, 2008; Ferreira, 2009; Ishii et al., 1998). We will review these studies that 

specifically looked at using lighting as an ambient notification system. 

 

Lighting as a notification system 

The AuraOrb project (Altosaar, et al., 2006) looked at how to provide notifications about incoming 

emails without disturbing the users. A lamp provides ambient information 

(blinks when an email is received, and a light display indicate the number of 

unread email) while sensors detect eye contact or touch to provide extra 

information (detail about the titles of the emails). The focus of the study 

lies thus on minimizing notification disruptions for enabling users to 

concentrate on their tasks. Results show that the AuraOrb helped users to 

The AuraOrb with its sensors (Altosaar, 
et al., 2006) 
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be more focused on their tasks while still providing enough access to information when needed. This 

study gives confidence about the ability of lighting notification to act in a calm way.  

LumiTouch (Chang, et al., 2001) is an interactive picture frame, with lighting, reacting to touch. It was 

designed to connect two people and explore emotional communication possibilities with tangible 

objects. The picture frame reacts to different types of touch (like squeezing), by translating the touch to 

a lighting notification transmitted to the coupled 

picture frame. The picture frame has a background 

mode where information provided is minimal 

(lighting for presence of the other) and a foreground 

mode where information is more detailed (showing a 

picture). The device, tested between lovers, was 

found to be useful because of the feeling of presence 

it could give and users developed an interpersonal 

lighting language. This study suggests that lighting 

can not only transmit information but also emotion 

and that lighting signals can be rich, various and 

learnt by users.  

Ambient Notifier (Ferreira, 2009) is a prototype based on a three LEDs lamp (red, blue and green) to 

provide ambient information about someone’s phone status (waiting SMS, missed call or incoming call). 

It is meant to enhance the notification on the phone in an ambient way to minimize the interaction 

needed to check one’s phone status. The study shows that the meanings of the colours were well 

understood and that the concept of providing phone status with a lamp was appreciated, though the 

study mainly focuses on the technical issues of the prototype. 

 

In the STV2 study (Harboe et al., 2008) an ambient display called “the orb” (a small bulb) and “the 

chumby device” (a small screen) gave information about the number of people of the family watching 

television at the moment and whether they received 

a message. This ambient display is not providing 

information about calls (you could only chat or 

audio-call when somebody was watching the same 

television channel) but it does change colour when 

people were watching television or turning the 

television on. The results suggest that ambient 

displays offer a credible answer to help initiate social 

television interactions. Namely, participants 

happened to often look at the orb to know if someone was watching television and often decided to 

turn on the television to check it up. However, this device was mainly meant for participants to be aware 

of the fact that some of their buddies were currently watching television so that they could watch 

The Orb (left) and the "Chumby device" (right) (Harboe 
et al., 2008) 

The Lumitouch in use (Chang et al., 2001) 
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together. Moreover the ambient display is a small device that would only trigger attention when looking 

specifically at it which could give a sense of awareness but not inform participants about a punctual 

happening. The information was thus not peripherally available, as it would be required for a technology 

to be considered calm. 

Light is a good candidate for transmitting awareness and notification information in a calm way. 

However these studies insufficiently answer the question on how lighting can be used as a notification 

system in a large room and for a group of people instead of a single user. In this study we want to use 

ambient lighting as a notification system for our group-to-group communication prototype based on 

television. Therefore we will also investigate the usage of lighting as a notification system for informing 

participants about call notifications and the system status. This will be first done with a lab study to 

experiment different type of lighting notification. The lighting system will be then tested in the field 

study together with the communication system to confront it with the conclusions of the lab study. 
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Research questions 
 

In this study we are interested in two main research questions. First, we want to investigate the 

acceptance of television as a device for group-to-group video-communication in the home. This includes 

its influence on communication patterns within the family and between remotely located families, its 

effects on perceived social expectations or obligations, and whether it will raise any privacy issues.  

Secondly, since the television is not typically an always-on device, we are interested in using ambient 

lighting as a notification and awareness system. 

The first main research question of this research is: 

To what extent is television a valid and accepted device for group-to-group communication within the 

family? 

In particular: 

- How often and why people would use video communication if it is on television? 

- How does the television as a video communication medium influence other communication 

forms? 

- Does using television as a video communication medium create social obligations and privacy 

issues? 

 

The second main question of this research is: 

To what extent is ambient light suitable as an availability notification system in this context? 

In particular: 

- How to design lighting notification for a television based communication system? 

- Is light notification valued as a calm technology? 

- How well does light notification trigger interaction? 

 

To answer these questions, we will first run a lab study for designing the lighting notification system. It 

will serve to better understand the possible usage of lighting as a notification system and how it is 

perceived by potential users. This lab experiment will allow us to calibrate the light notification for the 

field study. 

Then, we will run a long term field study with three households of a same family, where the television 

will be enabled with a system allowing group-to-group video-communication. The ambient lighting 
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device will provide lighting notification about the status of the system and the received call, allowing 

testing the validity of conclusion from the lab study in the field. 

 

Expectations 
This study is mainly qualitative. Therefore we aim at gathering new insights about video communication 

on television and ambient lighting as a notification topic; while confirming previous observations of 

similar studies. From previous literature review, we expect to find positive answers to the main research 

questions: 

- About video communication, we expect to confirm that video chat on television is a potential 

device for simultaneous inter-group communication. Moreover, we expect to better understand 

how such a communication medium can fit in current communication patterns of families and 

the uses families would like to make of it. 

 

- About light notification, we expect to gather more insights on how the lighting is experienced by 

the participants. We expect that the ambient lighting notification system will be experienced as 

a calm device that would be easily accepted in the home. Moreover, we expect that as lighting 

would be experienced as a calm technology, and that the notification system will not create 

much feelings of obligation. 
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Study 1: Using Lighting for Notification 
 

First of all, to be able to use lighting notification in a field study, it is important to first look how we can 

use lighting to provide ambient information about the communication system we want to evaluate. 

This type of notification (lighting notification) has been chosen on regard on previous work on the 

concept of calm technology (Weiser & Brown, 1996), ambient awareness using calm technology (Ishii, et 

al., 1998; Lynggaard et al., 2010) and related research on lighting notification (Harboe et al., 2008; Chang 

et al., 2001) reviewed earlier in the introduction. These researches suggest that lighting notification 

would be an understandable and appreciated signal for family members for triggering interaction with 

the communication system.  

However they do not give us enough information to be able to design our own lighting notification for 

our system. 

For our study, we want to use the lighting notification to provide awareness information about the 

communication system and notify when someone is calling via the television. For this we want to use 

the Living Colors Lamps of Philips and therefore need to test this lamp in a lab study to pilot the design 

of the lighting notification. 

We want to understand the user’s preferences (colours, type of flash), the visibility and annoyance of 

the lighting notifications and get feedback from the users about the general idea in order to improve it 

for the field study. It is also important to test if the lighting notifications are correctly understood and 

recalled in regard with the criteria for ambient displays of Holmquist (2004).  

These tests were performed in the following laboratory experiment by comparing different lighting 

possibilities (frequency and amplitude of the flash, colour, central versus peripheral placement) in 

different conditions (watching television, reading a book). 

 

Specific research questions 
The research questions for this laboratory experiment focus on the lighting patterns, the colours, the 

placement of the lighting display, and general feedback of the user about the concept of lighting 

notification for our inter-group communication system.  The research questions are: 

- How well can people memorise the lighting patterns? What are the main features that people 

remember (colour, frequency, and intensity)?  

- Are the lighting patterns appreciated or found annoying? Is this way of notifying about the 

system status in the living room accepted by participants? How can the system be adapted, or 

improved? 
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- Are the lighting patterns noticeable during an activity next to the lamp? What are the chances 

that one misses a notification and what are the possible implications? 

The aim of the experiment is to have a first general view on the answer of these questions such that we 

can tune our first idea of light notification of the TA2-Lite system. Answering these questions will 

eventually help us to implement the lighting notifications system for the field study. 

 

Research method 
 

Design 

To answer the specific research questions, a controlled lab-experiment is set up. It considers both 

qualitative data using small interviews and feedback from participants, and quantitative data using 

questionnaires about the lighting patterns. First, a pilot test on four participants was run to choose the 

best settings to test during the main experiment. 

The study consisted of a within subject lab-experiment where dependent variables were: 

- Amount of errors (missed signals) 

- Qualitative feedback about acceptance of the light notification 

- Understanding and recalling of the light notifications 

The independent variables were 

- Position of the lamp (next to the sofa, next to the television) 

- Activity (watching television, reading book) 

In each condition an identical pattern of lighting notification varying in colour and pulsing speed were 

displayed by the lamp. 

Experiment conditions 

1-In the first condition, the lamp was positioned next to the television. Participants were invited 

to watch television for 10 minutes. The intensity of the lamp is low (for details about luminance 

of the lamp, refer to Appendix I) 

2-In the second condition, the lamp was next to the sofa, directed on a wall on the side of the 

sofa. The participant was asked to read a book for 10 minutes. The intensity of the lamp was low 

(for details about luminance of the lamp, refer to Appendix I) 
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3-In the third condition (control), the lamp was positioned next to the television. Participants 

were asked to read a book for 10 minutes. The intensity of the lamp was low (for details about 

luminance of the lamp, refer to Appendix I). 

We used four kind of lighting patterns, varying in colour, frequency and amplitude: 

Lighting pattern name Frequency and amplitude Meaning 

Ambient green light Continuous lighting There are people online 

Ambient red light Continuous lighting Nobody is online/available 

Green notification Two quick flashes (high and quick intensity difference) Someone connected 

Blue notification Ten long flashes (slow fading intensity) Someone is calling 

 

Each setting lasted 10 minutes and showed two blue flash notification and three green notifications. The 

lighting notification order is the same for each setting. It started white and changed from red to green 

two times. 

The colours were chosen during a short brainstorming with a group of two students to reflect on 

traditional usage of colours in communication software. 

The following figure shows how the room was arranged: 

 

 

 

 

 

 

 

 

 

 

 

Sofa 

 

Television 

Experimenter 

Lamp position 1 

3 meters 

 
Table 

Lamp position 2 
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Participants 

The experiment was performed by 9 participants (5 males, 4 females) between the 24 and 42 years old. 

They volunteered to take part in the study, recruited at their working place (Philips department) where 

the lab experiment took place. They received no compensation as they were participating during their 

work time.  

 

Material & apparatus 

The experiment took place in one of the demo room of the Philips Consumer Lifestyle department. The 

room ambient lighting can be controlled with dimmers. A movie (Shrek 1) was played during the first 

and third condition and was displayed on a Philips television (resolution: 1366 x 768 pixels; screen size: 

42”). The book provided for the second condition was a small book containing short chapters on 

photography. The ambient lighting notifications were displayed by the Philips Living Colors lamp. The 

lighting notifications orders were sent via a pre-recorded script on a laptop via a USB pre-programmed 

radio-transmitter such that it could communicate with the lamp. The JavaScript scripts made use of the 

API of a Java server dedicated to controlling the Living Colors Lamp. We used a luminance meter to 

measure the luminance in the room in lux. 

Different questionnaires were given (see appendixes II, III, IV, V): 

- A questionnaire about the experience of the lighting notification on a scale of 5 (from totally 

disagree to totally agree) (identical for each setting) Example of questions: “I had no problem 

detect the flash, the flash were visible, I found the lighting distracting” 

- A recall questionnaire asking to link the light notifications to the earlier given meaning. 

 

Procedure 

First, the ambient light was adapted using a dimmer to adjust the luminance of the room to an average 

of 50 lux before every test. This is the average luminance in an average living room (Pears, 1998). One 

participant is invited to participate at the experiment. 

Then, the lighting notification concept was briefly explained to the participant and the colour of the 

lamp associated with the meaning is orally given. Participants were free to ask for more information. 

Then one of the three settings was chosen randomly to avoid an order biased. 

During the test, participants were asked to take the remote control when they received a call (blue 

flash), and say “Yes” if they see someone getting online (green flash), such that the experimenters could 
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check that they have noticed the signal. The experimenter, sitting aside, noted down the reaction of the 

participant.  

After each setting a questionnaire about the lighting for each lighting pattern was provided. Subjective 

ability to notice, preference/annoyance and acceptance were measured with this questionnaire.  

At the end of the experiment a recall questionnaire was provided to participants to test the ability to 

understand and how good they recalled the meanings of the lighting patterns.  

Eventually some open questions were asked to get feedback from participants about the concept of 

lighting as a notification display. In total the experiment lasted about 45 minutes. 

  

The Living-Colors Lamp 
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Results 
 

The results of the experiment are reviewed by theme. First, the results about the detectability of the 

light notification will be reviewed. Then the results about the comprehensibility and ability to recall to 

the lighting patterns will be presented. Eventually, insights received from participants on how to 

improve the lighting notification system will be given.  

 

Detecting the light notifications 

For each condition, the number of missed light notifications (blue and green flashes) has been counted 

by the experimenter. After each condition, questionnaires about the lighting have been distributed to 

see how people experienced it. We summarize in the table below these results about the detection 

ability of the light notifications. 

 

(1=completely disagree, 2=fairly disagree, 3=neutral, 4=fairly agree, 5=completely agree) 

In the book condition, participants had few problems to detect the light notification and no problem in 

the television condition. In both conditions they felt “neutral” about their ability to notice the flashes. 

The scores were particularly influenced by the few participants that were aware of the fact that they 

missed flashes.  

3,6 3,4
4,3 4,4

3,8 3,53,7 3,4
4,2 4,2 4,2 4,14 4,2

3,2 3,2 3,6 3,3

2 by 1 2 by 1 0 by 8 0 by 7 0 by 8

1 by 4 1 by 2 3 by 1 0 by 9 1 by 7 2 by 1

Green Blue Green Blue Green Blue

Control condition TV watching condition Book reading condition

Detecting the light notifications

“I have no problem to detect the flash”

“The flashes were visible”

I think I would not always see the flashes

(X flashes missed 
by Y participants) 
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We can see that the television watching condition was the one where participants found the flashes the 

most visible and were the most confident about detecting the flashes. However, in the control 

condition, participants scored the worst at detecting light notifications. Also it is this condition in which 

participants missed most of the signals although they were still able to detect most of the light 

notifications. Participants reported that they felt little unsecure about their ability to notice the lighting 

notification in this condition. The book condition scores a little bit better in term of confidence and flash 

visibility. 

In the control condition, one participant showed a special behaviour. Probably afraid of missing a flash 

or not seeing any change in the light pattern, he was reacting to any light change, or even when there 

was no change, resulting in two errors and missed notifications which particularly influenced the results. 

 

Feedback 

During the feedback, participants could express their concerns about the flashes noticeability and 

distinguishability of the light notification with the questions: 

“Do you think the lighting patterns are easily distinguishable?” and “Do you think the lighting patterns 

are easily noticeable?” 

Most of the answers at these questions were positive, with interesting comments: 

“Yes they are noticeable, but the light condition must allow it. Daylight will call interferences”  

(Male, 25 years old). 

This concern about a living room being too bright was expressed by different participants. This might be 

because the laboratory setting may seem quite dark in comparison with office lighting from where 

participants came from. This kind of statement can only be checked during a field study. 

Many participants commented about the differences between the colours. Green was said to be too 

close from white and that the “difference between green and blue is not big enough” (Male, 28 years 

old) and “red was well distinguishable” (Male, 36 years old).  

The location of the lamp has been seen as an important factor of the distinguishability and noticeability 

of the light notification:  

“Yes, but it depends a bit on the location” (Male, 37 years old), “Direct light yes, indirect light only 

blinking pattern trigger, you need confirmation of the message by looking at the lamp” (Female, 42 years 

old). 
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 Also, two participants found the lighting pattern not easily distinguishable in the book and control 

setting because of the peripheral position of the lighting which obliged them to have a look at the lamp 

to be able to see the colour. 

Understanding and recalling the light notifications 

In the general questionnaire about the understanding, we can find some answers about how 

participants experienced the light notification: 

 

(2=fairly disagree, 3=neutral, 4=fairly agree) 

 

The recall questionnaires give more insight on how participants recall and understood the meaning of 

each lighting notification. Not remembering at all scores 0%, misunderstanding or misinterpretation 

scores 50%, and correct recall scores 100%. 

In average, participants scored 79%, which means that in average the meaning of each light notification 

was fairly understood and recall.  

 

3,7
2,3

4

I understand the colour 
choice

The colour patterns 
were not very clear

I could easily distinguish 
the colour patterns

Understanding the light notifications

Average score

89% 89% 89%

50%

78%

Green ambient Red ambient Green Flash Blue Flash White ambient

Recalling the light notifications

Green ambient Red ambient Green Flash

Blue Flash White ambient
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We see that the green flash notification, the red ambient light and the green ambient light were the 

light signals which were the best recalled and understood. Only half of participants remembered the 

meaning of the blue flash correctly.  

During feedback, at the question “Do you think the lighting patterns can be easily recalled?” every 

participant answered yes. Some added interesting remarks that suggest that participants expect to 

better understand and recall light notification while using the system: 

“Yes, after a few days I’ll get used to it”,  “I used it once, the more you use it, the more you would get 

used to it I guess”. 

These results show that the five different meanings were fairly well recalled and understood. Meaning 

was also well recalled when repeated during the experiment. However, the blue flash was the worst 

recalled and understood. Eventually, participants experienced the system as something they could learn 

from with time which is a positive sign that the amount of notification was not overwhelming. 

 

Acceptation of the lighting notification system 

After each setting, questions about the lighting were provided to the participants about annoyance of 

the lighting and how distractive the light notifications were. The summary of the results are displayed in 

the table below. 

 

(1=completely disagree, 2=fairly disagree) 

1,6 1,5

2 2

1,5 1,5

2
1,8

2,3 2,2 2,2
1,9

Green Blue Green Blue Green Blue

Control condition Television watching condition Book reading condition

Acceptation of the flashing patterns

I found the lighting annoying.   I found the lighting distracting.
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We see that there is little difference in score between the two light notification pattern (blue and green) 

and the three conditions. Lighting was not found annoying (average score of 2: “fairly disagree”), neither 

distracting (average score of 2: “fairly disagree”). One can notice that the lighting was experience slightly 

more annoying and distracting in the television condition. 

After each setting, four questions about the red ambient lighting and the green ambient lighting were 

asked to participant. The score of these questions can be found in the table below. 

 

(1=completely disagree, 2=fairly disagree, 3=neutral, 4=fairly agree, 5=completely agree) 

These results show that the red ambient colour was not really appreciated by the participants, rating the 

question “I liked the colour” with score between “fairly disagree” and “neutral”. The opinion about 

green ambient lighting however is neutral to more favourable. 

Red Green Red Green Red Green

Control condition
TV watching 

condition
Book reading 

condition

I found the lighting annoying. 2,9 1,6 2,6 1,8 2,3 2

I found the lighting distracting. 2,9 1,7 2,4 1,8 2,4 1,8

I would like to be able to choose 
my own color.

4,3 3,8 4,5 4 4,1 4

I liked the color 2,6 3,6 2,8 3,5 3 3,4

0

0,5

1

1,5

2

2,5

3

3,5

4

4,5

5

A
ve

ra
ge

 s
co

re

Acceptation of the ambient lighting
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The ambient lighting was not experience neither annoying nor distracting, although the red ambient 

colour scored higher at these question than the green colour, showing that red colour is not appreciated 

by the participants. 

Eventually, participants showed a strong will to be able to choose their own colour, rating this question 

with score between “fairly agree” to “completely agree”. 

The general questions, “The lighting easily merges into the background”, and “I would like to have such a 

system at home” have respectively an average score of 3.7, 3.5 and 3.5, which is a score between 

“neutral” and “fairly agree”. 

During the feedback, more insights about this issue was gathered with the questions “What do you think 

of the idea of notifying presence with the lamp?” and “Would you like to have this system at home?” 

Seven of the nine participants found the lighting notification system a good idea, interesting and 

pleasant: 

“It's really a good idea especially when the ambient light is not that high”  

(Male, 26 years old) 

“Very handy to have info about contacts/to contact with someone without requiring a screen”  

(Male, 25 years old) 

“It shows if there are friends/family online in a pleasant way, I am not too much distracted from 

watching tv or reading.”  

(Female, 28 years old) 

 

Two did not find it interesting at all. However, only four participants stated they would like to buy it. 

Four had no opinion about this question and one said no. 

 

 

Improving the light notification system 

Eventually, we will review here the insight that participants expressed about the light notification 

system during the feedback, in particular while answering the questions “What do you think of the idea 

of notifying presence with the lamp?”, “Where would you put the lamp?” and “What would you suggest 

to improve the lighting pattern?” 
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Colours 

Red was clearly not an appreciated colour: 

“You should use less hard colours like red”  

(Female, 34 years old) 

“In combination with the green, the red is very negative. Whenever I see the light get red it feels as if 

something is wrong or I should do something”  

(Female, 28 years old) 

“Red is distinguishable but not a very nice colour”  

(Male, 36 years old) 

In general, many participants insisted on the fact they would like to be able to choose their own colour 

and make this setting customisable. Ability to dim the light was also suggested. 

Also, participants emphasized the fact that colours should be more different from each other, as green, 

white and blue were seen too close from each other. 

 

Position 

About the position of the lamp, the meanings were very different. In general participants wanted to put 

it in a dark place: 

“Where its colour can always been seen (daylight independent)”.  

(Male, 25 years old) 

However, half of the participant said they prefer to have it next to the television: 

“Opposite sitting position, thus near television”  

(Male, 28 years old) 

“Next to the television”  

(Male, 36 years old) 

While the other half preferred having it next to the sofa and next to them: 

“I liked when it was placed near to the couch”  

(Female, 24 years old) 

“Next to the television would be distracting unless the colour does not change too often”.  

(Female, 28 years old) 
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One participant also suggested using the ambi-light of the (Philips) television for the system, showing 

preference for lighting from the television. 

 

 

Various 

Participants suggested some modifications of the lighting patterns. In particular, they suggested that 

notification requiring an action should be linked with a more distracting flash pattern (quicker): 

“Dialog initiator must be most distracting because it requires attention”  

(Male, 25 years old) 

“Flashes faster”  

(Male, 36 years old) 

“Blinking triggers a change. A direct visible colour can identify message. Urgent messages combine color 

and blinking pattern.”  

(Female, 42 years old) 

Some suggested not showing an ambient lighting at all but that it could show the lighting “on demand”:  

“For the static situation, show the static green/red light for a short moment when pressing a button” 

(Male, 37 years old) 
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Discussion 
 

Summary of results 

Results shows that participants had hardly any problems to remember understand and remember the 

meaning of the green ambient light (someone is online), the red ambient light (no one online) and the 

green flash light (someone is connecting). On the other hand, the blue flash light was only remember by 

50% of the participants 

Between the three conditions, the control condition (lamp: next to the television, activity: reading) was 

the one where participants were the most insecure about being able to detect the lighting notifications. 

Namely, it was also the condition were there was the most missed notifications, however in all three 

conditions, most participants saw most if not all lighting notifications. 

However, participants showed some concerns about being able to see the light notifications in their real 

living room during day because they had the impression the room was darker than their own living 

room. 

Data show that the lighting and the light notifications were not disturbing to participants during their 

activities and that the system could potentially be accepted at home without troubles or rejection from 

participants. The system itself sounded interesting to most participants as most of the reaction were 

positive. 

Eventually, participants suggested using nicer colours and avoiding red, to only blink or change colour to 

trigger a change and to position the lamp where it can be best seen without distracting too much. 

 

Interpretation 

The laboratory experiment allowed gaining some new insights on how to use lighting as a notification 

system and how it is experienced by participants.  

The results provide evidence that participants can distinguish and recall different lighting patterns if 

colour and patterns are well correlated with the meaning (ex: green= available, flashing=something 

important happening) which is not a surprising conclusion with regards to literature on the design of 

user interfaces using colours (Durrett & Trezona, 1982). The green and red colours and flashes were 

generally well understood and recalled, whereas the blue flash was only recalled or understood half of 

the time. 

The results also suggest that the system should not overload participants with many different sort of 

lighting patterns though participants were confident they would learn more about the system while 

using it. This is indeed a logical expectation, but also tends to show that participants trust in the fact the 
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system is clear enough so they could learn how to interpret it with time.  However, previous research on 

human memory (Miller, 1956), indicated that people can remember in average about seven (plus or 

minus two) different items. On the other hand, in the Lumitouch study (Chang et al. 2001), participants 

developed their own lighting language, suggesting that they could understand and remember different 

sort of lighting patterns. The feedback about the usage of the lighting notification in the field study 

could allow us to determine a better answer to this issue. 

Use lighting as a notification system can be a complicated because of the chance of missing a signal or 

not distinguish the pattern from another. This laboratory experiment suggests that for a good ability to 

distinguish both colours and patterns should be different. It seems that participants used namely the 

colour as a hint to remember the meaning more than the type of pulsing signal. Moreover, it is 

important that colours do not look like too much each other; in particular, green white and blue have 

been experienced as too close from each other in this experiment. For the final prototype, the chosen 

colour should be more different from each other, using for example orange as suggested by some 

participants. 

Missing light notification was a concern of the participants, although they mostly did not have problem 

to notice the light notifications. In particular in the case of the lamp next to the television, very few 

missing cases were reported. In the case of a lamp in the peripheral view, far from the participant, 

combined with an activity requiring concentration (reading) (in particular in the control setting), 

however, the ability to notice decreases. Indeed, it is known that one cannot distinguish colours in the 

peripheral view (Gordon, 1989), therefore obliging one to look at the lamp to understand the light 

notification if the pattern is not directly recognized.  However one would expect that in the peripheral 

vision where vision is very sensitive for motion (Gordon, 1989) that the dynamics pattern of the flashes 

would be easily visible. However, the low reported confidence and ability to notice the flashes when the 

lamp was in the peripheral view of the participants, is also measured in an increasing number of missed 

flashes. This suggests that such flashes are not easily noticed in the peripheral vision when users are 

concentrated on another task, yet participants noticed most of them. Designing a calm technology is a 

trade-off between how intrusiveness and usability. For our application, missing a few lighting 

notification does not appear to be a usability issue while it assure less intrusiveness of the system. 

Therefore, we can conclude that this observation is positive for the design of the system. 

The feedback from participants suggests that colour of the light notification seems more important than 

the pattern (quick, long, short or slow) for distinguishing them. In all cases these results it show 

evidence that peripheral light notification are harder to notice and distinguish than frontal notification, 

as expected. However, it also shows that although peripheral lighting is harder to distinguish it is still 

noticeable if the participants are not too busy with an activity requiring lot of concentration. 

Although the fact that light notification can be missed when concentrating could be seen as a negative 

fact, it can be a positive point of the system by making it calm and not obstructive notification system 

that would only be noticed when the people are available. It could be interesting to use very different 
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lighting patterns (very slow versus very quick flashes) using the same colour to have different meanings, 

as this could be easily picked up by a peripheral view. 

The data showed that the light notifications were not experienced as disturbing or annoying by 

participants. There was also almost no difference between the type of flash (quick pulsing versus slow 

pulsing) in the experienced annoyance. We would expect that blue flashes would be more easily missed 

than green flashes, because a slow pulsing would less trigger than a quick pulsing. However, there is not 

such effect observed in the experiment, which could be due to a too few number of participant or a too 

small difference of pulsing frequency between the two flashes. 

The system sounded interesting to most of the participants and useful although they had no point of 

comparison. Most participants were positive about using such a system at home which bodes well for its 

potential acceptance in the field. 

Eventually, this laboratory experiment suggests that colours should be customizable and that red should 

be avoided. Important notifications requiring an action (like answering a call) should be made visible by 

a clearly distinguishable colour and quick flashes. 

 

Implication for the field study prototype 

This laboratory experiment gives useful feedback on how to improve the light notification prototype but 

also shows that there is still a lot to investigate in this direction for future studies. The goal of this lab 

study was mainly to give us more insights on how the lighting notifications provided by the Living Colors 

Lamp of Philips were received by potential users.  

In particular, this study suggests limiting the different sorts of lighting notifications and that colours 

should match the meaning of the notification. Allowing personalisation would also be interesting. The 

results are positive about the acceptance of the lamp in the home but extra care should be put on the 

visibility of the signals in daylight. 

However, one should remember that a laboratory experiment is an artificial environment and does not 

necessary reflect the real experience of the participants. Therefore, we need to confirm these results, 

not only with previous literature on the same topic but also in the field study. 
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Study 2: Group-to-group video communication and lighting notification 

in the field 
 

As a second part of this study, we look at the experience and influence of video-communication on 

television between remote households in the field. Also, using the lab study results for designing the 

lighting notification system, we would like to better understand how lighting notifications are 

experienced by users in the field. The focus is therefore as much on the validity of video chat on 

television as a group-to-group communication system than on the experience of the lighting 

notifications. 

The research questions focus on the user experience and the evaluation of the communication medium 

and the lighting notification system. When testing computer mediated communication (CMC), it is 

important to be able to measure its effects to be able to evaluate how good the CMC is. Evaluating a 

CMC product is not a straightforward task and depends on different factors that go beyond the quality 

of the communication. Namely, as Hassenzahl (2006) reminds us, the quality of a product is not only 

based on how well it does its work but also how well it fulfils non-functional needs. In particular in CMC, 

different indicators have been showed to be important, such as the costs for the users in term of privacy 

and social obligations (IJsselsteijn, Baren, Markopoulos, Romero, & Ruyter, 2009). 

However, evaluating a new communication media requires a qualitative process where direct feedback 

from interviews is very valuable (Benyon, Turner, & Turner, 2005).  Therefore a test in the field and 

direct discussion with potential users are essential for evaluating a CMC. The methods of measurement 

used during this field study are thus based on diaries for a daily feedback on experience of the system, 

coupled with logs of the usage of the system. We also use various questionnaires to provide some 

quantitative data and standard information about the participants. Most importantly, we used semi-

open interviews to provide deeper insight about these issues as these methods are very adapted to 

father qualitative information about user experience (Benyon, Turner, & Turner, 2005). 

 

Research methods 

 

Design 

The second part of this research is a field study of four weeks, from which three with the prototype 

installed. Before the field study, a pilot study of one week to test technically the system and the lighting 

notifications have been set up.  

The first week of the field study served as a baseline measurement in order to get to know the 

communication patterns and television usage of the family members. Then during the three other 
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weeks the TA2 system was installed in three households who were family of each other. At least two 

members of each home took part in the study.  

The TA2 system is a computer-based system enabling video-communication, chat and audio call using 

the television as a medium. A Living Colors Lamp was linked to the system to provide notification about 

the system status such as when someone connects, called or when there was a missed called (see 

implementation of the lighting page 32).  

To measure the influence of the system in the home we used system logs, questionnaires, diaries and 

interviews during the field study. Our focus is on the evaluation of the TA2 system features (the video 

communication system as well as the lighting notifications system), the communication patterns and the 

influence of the TA2 system on them as well as the social obligation and privacy issues generated by the 

system. Moreover, as it is a qualitative study, this list of variables of interest is not exhaustive and we 

used methods that allow participants to express more information.  

Logs of the system usage provided exact information on the usage of the system such as the number of 

call, the status of the system or the duration of the communication. Questionnaires were used for 

demographic data and specific variables measurement such as expectations, social obligations, privacy, 

and evaluation of TA2 features. Participants were asked to keep a diary on a daily basis, focusing on 

communication patterns, experiences with TA2, problems encountered and reason of usage (or non-

usage) of the system during the day. This was to understand the daily experience of the participants 

with the system. Eventually, we also use interview to gather in depth-qualitative information about the 

user experience during the field study. The figure below summarises the variables we focus on and the 

measurement methods used. 
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Participants 

Participants were members of three households from the same family and living in the same city. They 

were recruited with the requirement of owning a large flat television (>30 inches), not reluctant in trying 

new technology (self-reported) and having an active social relationship between each households (being 

closed family or close friends). The requirement that each households should live at a long distance 

(>100km) from each other could not be met for practical reasons. 

Ages varied, from 67 for the grandparents, 38 and 44 for the parents and 13 and 4 and 1 for the 

children. In total 7 participants gave feedback during the study and all participants including the two 

youngest made use of the system. 

They were recruited using a recruitment agency for participants and were rewarded 100 euro per 

household (so in average 40 euro per person) for one month of participation. 

 

Material & Apparatus 

TA2-System 

The TA2 system was composed of a computer running on Windows XP with Skype and Google Chrome 

installed. The interface was made as simple and large as possible such that only “Internet” and “Calling” 

was available on the desktop of the computer. Skype was the program used to make video calls and 

chat. Google Chrome allowed participants to surf on the internet, in particular on YouTube XL, a special 

interface for YouTube, which was proposed in the favourite. 

The computer was plugged in HDMI with audio to the television. Internet was available via a Wi-Fi 

connection with a USB Wi-Fi dongle. The system could be controlled by a Bluetooth remote “Air 

Keyboard” that could be use like a mouse (pointing at the screen) and keyboard (remote consisted of a 

small full qwerty keyboard). One had to switch from the television input to the HDMI output to use the 

system. 

An external Logitech webcam (1.2Mpix) was installed on the top of the television and plug in USB in the 

computer. 

A radio-USB dongle was making the connection between the computer and the Philips Living Colors 

Lamp. This radio dongle received commands from a java server that could send order to the lamp 

(changing colour, blinking). The commands were sent by a C# script listening to window messages 

created by Skype allowing the system to react on given notifications. 
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Implementation of the lighting notification in the field study prototype 

The recommendations of the lab study have been taken into account in the implementation of the 

lighting notification system of the field study. However, we also decided to not use the lighting 

notification system to provide information about the status of other households, but to provide 

information about of the system instead. If the lamp is switched off, this would mean that the system 

was off or in an offline status, a green ambient colour was associated with an online status and a yellow 

colour with all other statuses (away, busy). 

This choice was made because participants were required to have the computer switched on all the time 

so that the lamp could be controlled by the system. We could not expect participants to start up Skype 

or change their status manually all the time via the system (too much effort) and could not rely on 

external buttons or sensors, as it would also be out of the field of this study. We therefore preferred 

focusing on the awareness of the system status so that participants could easily know if it was working 

or not. Moreover status of other participants was available on the system itself when the screen was 

launched. Still, the implementation enabled the lamp to notify users when someone was coming online 

or changing for status offline, away or busy to online with a quick flash in the current colour of the lamp. 

The lamp served mainly as a notification system for calls, chat messages and missed calls. We chose an 

orange pulsing notification for the call notification and message notification because it gives a sense of a 

warning but is still a warm and nice colour. A call notification would blink until the call was started or the 

caller would stop calling. A message notification would only blink twice. 

Also, the lamp provided information about missed chat messages and call messages by slowly blinking in 

the current colour (informing about the status of the system). A longer pulsing time than in the lab study 

was chosen to not be too distracting for users while still noticeable. A full description about the different 

lighting signals used during the field study, can be found in appendix XIII. 

We purposely did not add more type of lighting notifications to prevent overloading users. For technical 

reasons we did not provide users with the possibility to customise the colours. 

 

Questionnaires, diaries and interviews 

During the field study, different questionnaires were used:  

- Welcome questionnaire (see appendix VII) 
This questionnaire aims at gathering demographical data such as age, gender and position of 

participants about technology (internet, social media, usage of mobile device and services), 

television watching, communication, and video-call. 

- Expectations questionnaire (see appendix VIII) 
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This questionnaire was answered after a demonstration of the TA2 system in the home of the 

participant. It gathers information about expectations about the usage of the system and the 

first impression. 

 

- ABC (affective benefits and costs) questionnaire (see appendixes VI) 
This questionnaire is a slightly modified version of the ABC questionnaires of IJsselsteijn et al 

(2009). This questionnaires measure participants perception and own feeling about their 

communication style with their peers. The version is lightly adapted to the need of the study, 

asking to concentrate on member of the study only. 

 

Also, four different diaries have been administered to the participants. These can be found in the 

appendixes IX and X.  

The first week diary (before that the TA2 system was installed at home) questioned participants every 

day with a new theme about their communication pattern, television viewing habits, and experience 

with inter-group communication, video communication and communication with their peers in general. 

The second, third and fourth week diary (when the TA2 system was installed at home) had a standard 

question about experience with the TA2-system that day and if they used the system at all. Room was 

left for participants to indicate any special thought about TA2 if wished. Then two to four short 

questions focused on a given theme such as video communication, privacy, social obligation, lighting 

notification, and experience with TA2. 

 

Example of questions at a given day in the diary 

Moreover, a script was registering all events of Skype in text logs. The logs contain information about 

the communication time, the number of attempts per day and the status of the system at each moment 

(online, offline, away, etc…) as long as the computer was on. 
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Eventually the two semi structured interviews (see appendixes XI and XII) were prepared based on the 

diary and received questionnaires. These were used to better understand answer given in previous 

material and deepen on certain topic to get better insight about the experience with the system at 

home. 

 

Procedure 

First, the experimenter met with participants at the beginning of the first week. Welcome 

questionnaires, and ABC questionnaires were handed out and completed by participants either directly, 

or later and then sent by post (pre-stamped envelopes were provided). Participants were also given the 

first week diary to understand their current communication patterns. 

At the beginning of the second week, first week diaries were collected during a visit at participants’ 

places where the TA2 system was installed and presented. A demo was 

given and participants used the system themselves to make sure they 

could use it correctly. A 3 page manual was provided. Then participants 

completed the “expectations questionnaire” and the second week diary 

was given. 

At the end of the second and third week, participants sent their diaries 

per post on pre-stamped envelopes provided and then received the new 

week diary per post. At the end of the third week, an interview using the 

system was held between the experimenter and the participants. One 

household couldn’t make free time for this interview; therefore it was 

done at the end of the fourth week when the system was taken away. 

At the end of the fourth week, the system has been taken away from the family’s houses. Participants 

were asked to answer the ABC questionnaires again. One to two week after, a final debriefing interview 

has been made by phone to gather feedback about the system since it was taken away. 

  

TA2 system installed at household 1 
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Results 
 

In this part we discuss the results from the field study. Diaries and interviews were transcribed and the 

data was then organised per theme. The chosen themes were the ones originally chosen when designing 

the interviews and diaries, such as, getting to know the participants, technical issues, experiences with 

the lighting, experiences with the communication, privacy and social obligation issues and differences 

with other communication media. The data from the questionnaires were also organised per theme and 

treated accordingly. The log information was processed by an automatic script in order to compare the 

information about the usage of the diaries with the real usage as registered in the logs. 

One household did not hand over all the requested information. Although they kept using the system, 

the last two diaries of the household 3 were not received, neither the last ABC questionnaires of this 

household. The reason is a combination of problems with the mail and families issues. The last interview 

(post interview) with this household could not be held either. All the other information from the other 

participants was received. The questionnaires were all fully answered. The quality of answers in the 

diaries varied, with in average 65% of the questions answered from the received diaries. 

Comparing the logs output with the diary’s information about the system usage, we see a 

correspondence of the logs and the diary data of 94%. Only three days in the diary did not match with 

the log information, participants indicating they used the system while the log did not record any call. 

For information, the following graph shows the frequency of usage of the TA2 system by each household 

in terms of successful calls. This information was extracted from the logs information for more precision 

(the diaries mainly indicated if they used the system at all on a given day while). This graph clearly shows 

the low involvement of household 3 while household 1 and household 2 have very similar usage 

patterns. 
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In this section, we first we present the participants, as well as their previously existing communication 

habits. Then we look at the technical and usability issues they expressed during the field study. Next, we 

discuss the way the lighting notifications were experienced. Later, we review the extent to which 

participants accepted the communication system. We also take a look at how aspects of privacy and 

social obligations were experienced. Finally, we investigate the reasons for non-use of the system and 

how the TA2 system is different from other communication media. 

 

1-Presentation of the participants & previous communication habits 

 

In order to understand the results and usage of the system, it is important to know the background of 

the participants. This information was gathered with a welcome questionnaire and the first week diary, 

when participants did not have the system installed home yet. 

The participants of the field study consisted of three Dutch households of the same family. We will first 

introduce them here and discuss their communication habits. Names are fictitious to protect the 

identity of the participants. All three families lived in the same city in the north of the Netherlands. The 

first household was the grandparents and the two others were the households from their daughters. 

A-Household1: Geert and Marloes 

Geert and Marloes are both 67 years old. They do not work anymore, however Geert does voluntary 

work twice in the week and Marloes looks after her grandchildren very often during the week.  

They watch television during approximately 5 hours per the day, especially to watch the news, series, 

and soccer for Geert. They use Internet every day to send and receive email, share pictures with the 

family and even sometimes chat with their grandchildren. 

They used Skype once one year ago, to discuss with family in Canada, using the webcam. It was a nice 

experience but because of time differences and technical issues they did not reiterate the experience 

though they enjoyed it and would like to be able to do it more often.  

For communication means, they mainly used a fixed phone, a mobile phone and emails. They have two 

daughters and one son living outside the house. The two daughters participated in the study (Suzanne 

and Tania). They see Suzanne every week as Marloes and Geert look after her children. In addition, they 

call both of them at least once a week. 

B-Household2: Suzanne and Twan 

Suzanne and Twan are both 38 years old. Twan works full time and Suzanne part time, to take care of 

her two children Lisa (1) and Anne (4). 
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Suzanne watches television very often and the television is always on when they are at home, as a 

“background noise”. Twan watches it mainly in the evening “that is when I have time”, he writes. They 

spend lot of their free time in front of the television. They both use internet daily, Twan mainly for his 

work. Suzanne used Hyves (Dutch social network) a lot to keep in contact with friends, share pictures 

and play games.  

They never use Skype but they had a previous experience with a video-call: When Lisa was born Suzanne 

was at the hospital and was missing Anne and her husband. They used the video-call system of the 

hospital to call each other (5 minutes) and enjoyed it. 

For communication means mobile phones are the most used. Suzanne also loves using Hyves because 

“you can answer when you want and it is fun”. Twan expressed the fact he prefers face to face contact 

over computer-mediated contact, also for work. Suzanne has a very close relationship with her parents 

Marloes and Geert, also because they lived close to each other and they look after her children on a 

weekly basis. 

C-Household3: Tania and Egbert 

Tania and Egbert are both 44 years old. Egbert is working in the ICT and Tania is studying and taking care 

of the home. Tania has two children Marie (13) and Rob (16). Marie took part in the field study. Rob was 

not interested in taking part. 

Tania and Egbert seldom watch television. They reported to use television from 3 to 6 hours per week 

and mostly in the weekend. They like watching movies or series streamed down from the internet. 

Marie however reported watching television 1.5 hours per day, mainly to follow series. All of them uses 

internet daily, mainly for emails, news and chatting with friends. Though Egbert does not use social 

media at all, Tania and Marie both use Hyves frequently, also via the mobile phone. 

Though they heard about Skype, none of them had really experienced video-chat before. 

For communication means, mobile phone and emails are definitely the most used in the family. Hyves is 

also used frequently by Marie and Tania. Tania calls her sister and mother weekly for an update and 

they see each other often in the weekend as they live close to each other. 

 

2-Technical & usability issues 

The field study happened without major technical problems.  In the diaries and interviews, the 

participants shared some technical issues that they have with the system. The most problematic issues 

were the sound connection with Skype and the image quality. The interface and the remote control 

were also pointed out as not the most convenient. However, all in all, participants found the system very 

stable and usable. In general, a simple reboot of the computer was enough to solve problems: 
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“De lamp deed s’avonds niets. Heb de pc opnieuw opgestart en toen werkte die weer.”  

(Suzanne, diary) 

During a one to one discussion with Skype, there is usually no sound problem, but the system is not 

made for multiple people speaking at each side. Participants explained that they should have to wait for 

someone to stop speaking to be able to speak back to avoid the sound to be cut. Having children 

running and shouting around made it difficult to have a conversation where everyone could understand 

well what the other said. 

“Het is af en toe lastig met geluid. Maar het heeft meer te maken met de kindertjes, want ze spreken er 

dan doorheen en gaat het geluid niet goed”  

(Suzanne, 44 years old, interview) 

Moreover the sound quality was not always excellent, which did not help to keep up with the 

conversation flow.  

“Er wordt veel door elkaar gepraat, dan is het gesprek moeilijk te volgen. Verbinding vaak onduidelijk 

met het geluid” (Geert, 67 years old, diary) 

“Soms versta ik ze niet zo goed”  

(Marie, 13 years old, diary) 

These technical issues made conversation with TA2-Lite sometimes chaotic and generated irritation. 

Participants solved it by calling for longer conversation when children were asleep and by paying 

attention to not talking simultaneously. 

“Je moet goed wachten tot de ander is uitgepraat, dat gaat soms wel een mis en dan mis je een stuk 

geluid. Dat is soms lastig zeker als je met meerdere mensen tegelijk praat.”  

(Suzanne, 44 years old, diary) 

This is a serious technical issue that probably influenced negatively the experience of video-

communication; though participants understood it was only a limitation of the current system.  

Furthermore, the image quality was sometimes not perfect: 

“Problemen nog steeds met beeld bij mijn ouders, hadden we eerst niet. Toen heeft Egbert de pc 

opnieuw opgestart en toen was het weer goed”  

(Suzanne, 44 years old, diary) 

Participants sometimes had problems to start the video. This was likely due to variable quality of the wifi 

connection in one particular household and also the quality of the webcam itself.  
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“Af en toe is het beeld stil en af en toe is het beeld heel wazig. Als ik kijk, dan is het beeld bovenin heel 

wazig, niet scherp. Dat is niet altijd zo.”  

(Marloes, 67 years old, interview) 

However, participants found that the image was in general good enough and this issue did not have a 

big influence on the experience of the video-communication, though better quality is always more 

appreciated.  

Also, some other minor issues have been mentioned. For example, sometimes the lamp, or the whole 

system, was not responsive, but this was easily solved by rebooting the system. Each household had one 

main system manager that was in charge of fixing problems: Household1: Grandfather, Household2: 

Mother, Household3: Husband. 

“Irritant, kreeg hem niet opgestart. Wachten op mijn ICT man. Zelfs bij aanklikken met muis lukt het 

niet het scherm te deblokkeren”  

(Tania, 44 years old, diary) 

Moreover, the interface itself was not the most appropriate for the television. Though the text has been 

set to display the largest font size, it was sometimes a little small for participants to be able to read it. 

This was particularly visible when the system was first installed at participants in particular in the 

household of the grand-parents. However, as the Skype interface is well designed, participants easily 

learnt to recognize the buttons without being able to read them well. The remote control chosen was 

apparently not very handy for some participants to use although it was appreciated by some others. 

“Moet nog wennen, gaat nog niet zo goed met de afstandbediening”  

(Geert, 67 years old, diary) 

“Handig, even wennen maar erg praktisch, wil ik ook wel voor de laptop”  

(Suzanne, 38 years old, first impression, about remote control). 

Although the fact there was no cable was appreciated, the device had to be carried with two handed. 

One participant indeed said:  

“Ik vind het niet zo geweldig denk ik. Je moet je armen bewegen, ik zou liever een soort van 

afstandsbediening heb Egbert als bij de television.”  

(Tania, 44 years old, first impression questionnaire, about remote control). 

Moreover the air-keyboard had to be pointed correctly at the screen to work which was sometimes 

irritating for participants  

“Irritant, je moet hem precies op goede hoogte houden”  

(Marie, 13 years old, first impression questionnaire, about remote control). 
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One household eventually chose to connect a real keyboard and mouse to browse the internet because 

they found it more practical to use. 

 

3-Influence and experience with the lighting notification 

 

An important topic that was looked at during the study was the usage and experience of the Living 

Colors Lamp as a lighting notification. We review in this part the feedback that participants gave in the 

diaries and during the interview. First we look at the overall experience with the lighting notification. 

Then we present the expressed drawbacks and advantages of the light. Finally we talk about 

participants’ ideas to improve the lighting notification. 

A-Overall experience of the lighting notification 

The lamp was very well received by the participants. They found it a very nice idea, liked the colours and 

the way it shines in the living room. In general they did not have much to say about it except that it was 

a nice lamp that was easy to use. 

“De Lamp? Vinden we heel leuk. Ja niks mis mee. Leuk! Ik vind het niet irritant of zo. Schijnt leuk op de 

muur. Stelt ons niet in de weg.”  

(Marloes, 37 years old, mid interview) 

Although participants reported not to have any problems in understanding the notifications, the actual 

use of the lighting notification indicates that only a limited subset of notifications was fully understood. 

“Ja zeer nuttig, goed zichtbaar. De kleuren begrijpen we goed en de signalen ook.” 

(Marloes, 67 years old, diary 1 about the lamp) 

 

Interviewer: Wat vind je van de lamp? 

Egbert (44 years old): Ik vind het wel een geslaagd idee. 

(mid-interview) 

However, one household (household2) has issue with the intensity of the lamp. They found it too 

present, giving too much light, even when the lamp was dimmed to its minimal intensity. This was 

generating a bit of irritation sometimes. This is especially due to the fact the living room of this 

household was small and the lamp was thus lighting the whole room in the given colour. 
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“De lamp is heel aanwezig. Ja precies, de hele woonkamer is groen nu.”  

(Suzanne, 38 years old, mid interview) 

Also, participants said they had no problem to understand the colours and the notifications. They said it 

was very clear when someone was calling.  However, not every participant understood all lighting 

notifications. Few signals were really understood by participants. Only the presence colours (green, red) 

and the calling signal (orange flashing) were understood. The short flashes when someone connects and 

the long flash for a missed call were not seen by 6 of the 8 participants.  

“Egbert (44 years old): Ja maar merkt wel dat de lamp gaat langzaam knipperen als je een call gemist 

heb. 

Interviewer: Ik dacht dat u het niet wist 

Egbert (44 years old): nou bewust niet maar achteraf denk ik dat het me wel getriggerd heeft.” 

(About the lamp notification - mid interview) 

Although the lighting notifications was not experienced like a phone ringing, still participants felt obliged 

most of the time to answer when the lamp was blinking. However, the light was more appreciated than 

sound, because it is less irritating and you can still ignore it more easily if you don’t feel like answering. 

This aspect of the system will be reviewed in more detail in the paragraph “obligation”. 

“Als je gebeld wordt dan gaat de lamp knipperen en dan denk je “ach ik neem wel even op” *…+het is wel 

beter denk ik dan geluid, want geluid gaat denk ik ook alleen maar irriteren.”   

(Marie, 13 years old, mid interview) 

“Deze lamp kan je de kleur geven die je wil, dus het pas bij elke woonkamer, dus het kan heel gauw 

passen. En het lichtsignaal is rustiger dan geluid.“  

(Egbert, 44 years old, Mid interview) 

Finally, participants said that they saw the lamp as a reminder for the fact that they had TA2. When the 

lamp was blinking, it was sometimes a trigger to think about giving a call. However, when asked to draw 

the system, participants draw the television, sometimes the computer, but no one drew the lamp. This 

suggests the lamp was cognitively invisible because of its transparency of use. 

 

B-Drawbacks of the lighting notification 

Participants were asked directly to give drawbacks about the system, which can be summarized in three 

main points: 

-The lamp has to be always on. This was seen as a problem because of energy consumption and also 

because you see it all the time. You cannot switch it off without switching off the whole notification 
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system. Sometimes, participants (household 2 and 3 in particular) happened to turn off the light during 

night or when it was too annoying.  

-The lamp is too luminous. This was an important issue in particular at household 2 as the lamp was 

lighting up the whole living room and not just a wall, even when dimmed to its minimal intensity. Other 

participants found the lamp to be sometimes attracting too much attention when blinking, though it 

helped not missing a call.  

-There is no sound. The absence of sound was seen as well as an advantage than a drawback. There is 

no sound, and therefore it is easy to miss a call if you are not in your living room. In particular, this issue 

was expressed by the family living on three floors, and who did not spent most of their time in the living 

room. 

 “Als ik thuis bent, blijf hij branden, als we bezoek hebben of als we weg gaan gaat het uit.”  

(Marloes, 37 years old, about the lighting notification, diary 3) 

“De lamp is wel nuttig maar ook irritant, omdat de lamp bij bijna elke verandering reageert”  

(Twan, 38 years old, diary 1) 

“Te aanwezig in woonkamer, geen geluid, moet altijd aan staan” 

(Suzanne, asked about drawback of the lamp,38 years old, diary 3) 

 

C-Advantages of the lighting notification 

Participants were asked directly to give advantages about the system, which can be summarized in three 

main points: 

-No noise. As well cited as a drawback than an advantage, the fact that the lamp does not make noise 

like a phone ring was experiences positively.  

- Clear and useful. The participants said the system was very useful to use the system. Participant found 

that they could clearly distinguish the lighting notification (although some of them actually did not saw 

all the lighting notifications but were unaware of it) and found it was obvious to see when they were 

being called while in the living room. 

- Gives various sort of information. The fact that various information were transmitted about the status 

of the system (and not only if you were called or not) was also positively experienced 

 “Geen lawaai, als je in kamer bent is het duidelijk, geeft meer an, dus niet alleen dat je gebeld wordt 

maar ook als iets verandert bijv” (Suzanne, 38 years old, giving the advantages of light notification, diary 

3) 
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“Lamp valt wel op maar het irritert niet als geluid die “ping ping ping”, wet je wel, de lamp ziet het maar 

kan je toch weg duwen, dat je het toch niet ziet.” (Marie, 13 years old, end interview) 

D-Ideas for improvement of the lighting notification 

Some of the participants felt like they would like to be able to personalize the lamp more, choose the 

colour for the calls and other notification (ex: emails), and be able to choose for sound or lighting as a 

notification for calls. Also participants said it would be nice to be able to choose if you want sound, light, 

or both as a notification system. 

“Als ik voor een andere notificatiesysteem moest kiezen? Wel de lamp maar dan veel kleiner en met 

geluid dat je aan er uit kunt zetten voor de meldingen. Dus keuze wel of geen geluid erbij”  

(Suzanne, 38 years old, Diary3) 

Some proposed that the lamp should not be always on but just blink when there is something to notify. 

They also proposed that the colour of the blinking while calling could depend on the person calling, 

especially because this was information not easily to readable on the T, necessitating switching with the 

remote to the computer system. 

“De lamp lijkt me handig en sfeervol, maar liever zo min mogelijk accessoires, zoveel mogelijk 

geïntegreerd”  

(Tania, 44 years old, first impression questionnaire) 

 

4-Experiences with TA2  

Involved participants 

Communication mainly happened between household 1 and household 2, in particular between the 

mother (household2), children (household2) and the grandparents (household1). The father 

(household2) also participated in the conversation but more in a passive form, though it wasn’t his 

choice. 

“Ze belt vaak met haar moeder, prima maar nu moet ik mee doen; omdat het op de televisie is.”  

(Twan, 38 years old, mid-interview) 

When available, household 3 was invited in the conversation for a three way communication which was 

appreciated by everyone. Participants of household 3 did not have much time to use the system and 

therefore were not involved very often in the communication. When using it, it was thus mostly in a 

three way communication. 
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“Tania heeft ook wat druk met alles. Gisteren hebben we lekker met ons drietjes gesporken, met haar 

man en zo, toen kwam ze later binnen”  

(Marloes, 67 years old, mid interview) 

 

Topic of conversation 

During the usage of the TA2-Lite system, participants mainly engaged in informal communication, for 

discussing happenings of the day. The discussion was fun, nice, distracting and rarely used for the aim of 

functional communication. 

“Het leuk met Anne die wil iets laten zien of zeggen, maar om echt elke avond mee te bellen, denk ik 

niet.”  

(Suzanne, 38 years old, mid interview) 

Sometimes they used it in order to organize some coming family events as they were all discussing 

together. It was practical because they could all listen and discuss together. 

“We hebben gisteren veel over Sinterklaas geproken en de lootjes getrokken. Nu hebben we het over de 

kerst! Want bij de kerst komen ze hier altijd eten *…+ Zulke dingen gaan we bespreken. Gaan we er over 

shoppen samen. Kleintje zijn soms ziek, dan gaat er over, hoe is het op school.”  

(Marloes, 67 years old, mid interview) 

Very frequent usage of the TA2-Lite system was between the grandchildren and the grandmother. 

Almost every day, the grandchildren went saying goodnight to grand-ma on the webcam. Often, the 

oldest child (4 years old) wanted to sing and dance for the family as well as show her new toys.  

“Ja ze vindt het heel erg leuk, dat ze oma en opa kunnen zien, sinterklaas, de schoenen en cadotjes laten 

zien, weet je wel.” (Suzanne, 38 years old, mid interview) 

“Kinderen zeggen vaak welterusten, dat vind ik heel erg leuk.”  

(Marloes, 67 years old, mid interview) 

In particular, the system has been shown very practical to show things, like new acquisition, dance, 

drawings, etc…  

“Het is leuk dat je de huiskamer ziet, net zoals we bij jou doen, kijk we hebben de kerstboom. Tania en 

Egbert die hadden een nieuwe televisie een groot aan de muur en die het laten zien, “kijk even, ons 

nieuw aanwinst!”  

(Marloes, 67 years old, mid interview) 
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However, although participants enjoyed discussing with each other via the system, they said that they 

did not always have something to say. Especially when they already saw each other during the day, or 

have seen each other recently, it sometimes made the communication feeling a little unnecessary. 

“Heel vaak is ook zo dat als je elkaar hebt gesproken en daarna zegt ‘ik bel je morgen weer’, dan heb je 

al alles tegen elkaar verteld”  

(Marie, 13 years old, mid interview) 

Timing the interaction 

From the logs usage and the interview, it is visible that participants mainly used the system to call in the 

evening after dinner, just before that the children went to bed so that they could say good night to their 

grandparents. Also, calls were happening after bed time of the children. This was for the adult to be able 

to speak more quietly. Children were asking a lot of attention from the television which makes the 

communication difficult. To call and to be called when children were asleep or at school was preferred 

for a relaxed communication. 

“’s Avonds hebben we de tijd om rustig te praten als Anne op bed is en ‘s avonds kijken we gewoon graag 
televisie.”  

(Suzanne, 38 years old, mid-interview) 

 
“Suzanne doet het ook heel vaak om 7 uur want de kinderen zijn in pyjama en gaan naar bed. Ze zegt 

heel vaak “ik stop en kom later even terug”  

(Marloes, 37 years old, mid-interview) 

Some calls also happened during the day, when participants had free time. Participants emphasized on 

the fact they only call when they had nothing else to do and could enjoy it. This reveals that TA2-lite was 

experience as an extra activity to do when you have time for it and not as a communication system in 

itself.  

“Ik denk gewoon als je je verveelt en niks te doen heb, dan even met elkaar.”  

(Geert, 67 years old, mid-interview) 

“Normaal heb je visite en gaan we met elkaar kletsen, en daar is het met elkaar koffie drinken, theoretish 

he, niet in de praktijk.”  

(Marloes, 67 years old, mid interview) 

However, the TA2-lite communication time was often happening during the television-time which was 

often annoying for participants, because they would prefer to continue following their movie. They 

learnt to deal with that by either calling later or learning when television show of the other began or 

end. 
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“Minder leuk is dat als je tv aan het kijken bent, voetbal bijvoorbeeld, en dan belt iemand op. Dan 

reageren we niet, en we gaan ook niet terugbellen, dan begrijpen ze het wel.”  

(Marloes, 67 years old, mid-interview) 

In average the communication lasted about 30 minutes on daily basis, varying from 15 to 45 minutes. At 

the beginning of the study it was lasting longer (30/45 minutes) and they were calling more often than 

at the end of the study, but the average kept about 20 minutes/30 minutes at the end of the study. This 

reveals that the communication using TA2-Lite is not something they would really use daily basis in a 

more natural setting. It also show that communication using TA2-Lite is quite time consuming as 

participants never said that they were calling less than 15 minutes and the logs data confirms this 

information 

 

“It feels like a social visit” 

Communication using TA2-Lite was experienced as a cosy way of communicating. Participants often 

compared it to “going for a coffee”, “having a virtual visit”. ” Namely, because of the webcam and the 

big TV-screen, they could see each other, and discuss, just like if they were in each other home.  

“Het is leuk om zo in de huiskamer bij elkaar op de koffie te komen en bij te praten” (Marloes, 37 years 

old, diary 1) 

 “Weer gezellig, leuk de dag door genomen Anne welterusten tegen oma en opa zeggen en haar verhaal 

verteld over de belevenissen van de dag”  

(Suzanne, 38 years old, Diary 2) 

“Het is eigenlijk een beetje samen bij de koffie komen of zo.” 

Marie (13 years old) 

“Daar lijkt het wel een beetje op ja. Samen bijpraten. Bijvoorbeld Sinterklaas gevierd met zijn allen, 

lootjes trekken…” 

Egbert (44 years old) 

(mid interview) 

The experience was very positive and qualified as fun, new, unique and very enjoyable, especially for 

Suzanne and Marloes. However, men did not enjoy it as much because of the fact they couldn’t watch 

television and had to participate in a conversation with their family in law. 

“Het is wel uniek, dat wel, ik vind het wel een geniaal ding”  

(Marloes, 37 years old, mid interview) 
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“Het is verplicht meebellen! Het is mijn persoonlijk grootste probleem.”  

(Twan, 38 years old, mid interview) 

“ Wat ik wel heel leuk vond is Anne die is heel leuk met haar verhalen, en belt met oma en opa om het te 

laten zien.”  

(Suzanne, 38 years old, mid interview) 

An interesting fact was to notice that participants often went sitting closer from the television than 

when they normally watch television. They explained this behaviour by the fact they wanted to be 

“bigger in the image”  

“Suzanne (38 years old): Tania zit er altijd voor, en ineens bij mij op de bank en de andere keer op de 

tafel. Ik ben wel geneigd om dichterbij de tv te komen 

Interviewer: waarom? 

Suzanne (38 years old) : ja… dan zien je je beter. Anders ben je zo klein. Als ik hier ziet, dan voel ik dat ik 

dat, goh wat zit ik ver weg. Ja want anders zit je zo ver…” (Mid interview) 

“Je hebt het gevoel dat het beter gaat als je dichterbij komt (neiging om dat te doen), is ook meer sociaal 

als je dichterbij bent” (Egbert, 44 years old, mid-interview) 

“Soms ben ik bang dat ze me niet zo goed horen. Ik heb het gevoel dat ze me beter horen als ik dichterbij 

komt” (Marloes, 67 years old, mid interview) 

This may tend to reveal that the video-communication is experienced as a face-to-face communication 

as it seems the space between the screen and the participants was experienced as a social space. 

However, participants felt restricted during the communication because they had to stay in front of the 

television and could not do something else simultaneously like they would do when using the phone for 

example. This was cited a drawback of the system and explain that using TA2-Lite is more seen as a fun 

family activity than a communication system. 

“Je moet echt de tijd nemen, je moet echt gaan zitten. Ik heb het met mijn mobiel, ik loop gewoon overal, 

kan ook op de wc, weet je.”  

(Marie, 13 years old, mid interview) 

However, TA2-Lite was experienced as a inter-group communication system in the sense that it could 

not be used individually. Because of the big screen and that the sound was heard in the whole room, 

just like the microphone was recording the sound from the whole room, everyone in the room was 

somehow involved in the discussion if they wanted it or not. This was not necessarily positively 

experienced, although it was definitely the reason why a TA2-call felt like a virtual visit. 
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“Als eentje belt dat is de rest van de mensen in de woonkamer zijn ook veroordeeld om mee luisteren. Je 

kunt het niet verplaatsen of ergens anders heen lopen.”  

(Twan, 38 years old, mid interview) 

 

5-Issues related to privacy 

A webcam in the living room can be a sensitive subject concerning privacy and that was something some 

participants noted. However participants did not show extreme fear from this device. They did not 

expressed changes of behaviour because of the webcam in the living room. They were well aware of 

what the webcam could show or not. 

Egbert (44 years old): met de tv is altijd een risico, je weet ook niet of je de webcam misschien toch aan 

had, weet je, je hebt zulke verhalen. Dus is wel tricky zo’n cameraatje. Ik ben een beetje paranoïde dus… 

Interviewer: Hebben jullie dan jullie gedrag aangepast in verband met de camera? “ 

Egbert en Marie : Nee… eigenlijk niet ! 

Marie (13 years old): Ja maar is wel dat het zou wel kunnen probleem zou kunnen maken…” 

(Mid interview) 

Although they did not change their behaviour related to the webcam when the system was off, they said 

that they tried to take care of their look when the camera was on, like not walking half naked and sitting 

and behaving correctly. They said it was not a big issue because it was mainly with very close family 

members, but that they would not use it with further friends. 

“Ja kleding wel: als ik in mijn ondergoed ben, dan ga ik niet opnemen”  

(Twan, 38 years old, mid interview) 

“Met je eigen familie is geen probleem maar met vreemden ja misschien wel, je weet het niet.”  

(Geert, 67 years old, mid-interview) 

“Ja als je in beeld komt heb je wel een gevoel dat je er een beetje goed moet uitzien.”  

(Marie, 13 years old, mid interview) 

“Opzicht vind ik het zelf niet zo’n probleem, ik vind het zelf heel leuk om zo binnen te kijken dus, ja, en de 

kinderen vinden het zo leuk. 

 (Marloes, 67 years old, mid interview) 

However participants expressed the fact that the communication using such a system does not allow 

one to say something discreetly to another. Also, they explained that “everything is visible” with the 
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webcam, you can’t hide a problem, which was experienced as a limitation of communicating with such a 

system. 

“Je kan niet even stiekem, dus toen was het klaar en dan heb ik gewoon gebeld omdat ik moest nog wat 

kwijt. En dat valt wel op in zo’n situatie.”  

(Suzanne, 38 years old, mid interview) 

“ Ja maar iederen luistert toch mee, hier voor de televisie wordt het wel een gesprek voor iederen, weet 

je wel.”  

(Marie, 13 years old, mid interview) 

“Je kan minder makkelijk iets wat stiekem zeggen aan de ander. Als je aan de telefoon gesprek bent, en 

iemand thuis krijgt wat, kan je wat zeggen. Hier werd Tania even chagrijnig en dan.. kun je niks.” 

(Suzanne, 38 years old, mid interview) 

“ Het is ook niet verhullend. Bijvoorbeeld Suzanne heeft Anna, zo’n klein meisje van 4 rondlopen, en je 

ziet gewoon dat ze een dominante plaats inneemt. Dat zie je meteen op het beeld. Normaal gesproken 

zie je dat niet, maar nu confronteert het wel.”  

(Egbert, 44 years old, mid interview) 

In general, participants experienced more a lack of freedom during the communication than a lack of 

privacy.  

“Je heb wel de gevoel dat je, je moet blijven zitten, en als je op de telefoon kan je lopen ga je naar de wc 

of weet ik wat. Hier heb je het gevoel dat je moet blijven.”  

(Suzanne, 38 years old, mid interview) 

Concerning the lighting notification, few if no concern related to privacy have been expressed. 

 

6-Issues related to social obligations 

Two households (1 and 2) felt quite obliged during the whole study to use the system. Therefore 

communication was sometime a little forced and communication on daily basis using TA2-lite is probably 

artificial. On the other hand, household 3 only used it when they felt like using it which gives a better 

image of the normal usage of TA2, which was about twice a week. 

“Ja ik denk dat Suzanne en Marles meer trouw waren en vaker gingen bellen, omdat het moest, zeg 

maar ze voelde wel een beetje verplicht. Dat is bij ons minder zo gegaan.”  

(Egbert, 44 years old, mid interview) 
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When receiving a call, the lamp blinks orange in the living room and was not to be missed if you were in 

the room. Most of the call happening in the evening when people was on television, it was sometimes a 

dilemma as participant did not want to interrupt their television program 

 

“Je ben ook nieuwsgierig wie het is. Ik wil weten wat er is.”  

(Suzanne, 38 years old, mid interview) 

 

Although lighting was experienced as less annoying than a phone ring, participants felt obliged to 

answer most of the time. However, with time, participants felt less obliged as each other knew from the 

other than they did not want to be disturbed during dinner or television and did not expect other to 

answer if they did not feel like to. 

 

“Minder leuk is dat als je tv aan het kijken bent, voetbal bijvoorbeeld, en dan belt iemand op. Dan 

reageren we meestal niet, en we gaan ook niet terugbellen, dan begrijpen ze het wel”  

(Marloes, 37 years old, mid interview) 

 

Also, participants did not feel obliged to continue communication or call back when other were using 

the system to try to communicate with them, probably because it felt more like a leisure activity that 

should not take time on their other activities. 

 

“Tania zegt soms, ja mam als ik geen zin in heb is het gewoon niet aan. Weet je Anna is heel snel moe …” 

(Marloes, 37 years old, mid interview) 

“De een of de andere zegt van ‘zullen we een eind aan maken want de kinderen willen iets kijken’. Als 

Suzanne zegt ‘ we stoppen nu, de kinderen gaan naar bed’ of ‘Mam, kijk, Eric is aan tv te kijken dus we 

doen het niet’, dan merk je van zelf wel”.  

(Marloes, 67 years old, mid interview) 

 

ABC-Results 

The ABC questionnaires (IJsselsteijn, Baren, Markopoulos, Romero, & Ruyter, 2009) were administered 

at the participants before, and, at the end of the study. For practical reasons however, only four 

participants did answer it before and after (household1 and household2). Because of the limited 
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number of participants, it is not possible to analyse the results statistically. The results however show a 

clear difference on some items between the results of the men (Geert and Twan) and their wives 

(Marloes and Suzanne). The difference fits with the observations that men did not enjoy the system as 

much as did the women. 

 Category/Name Geert Twan Marloes Suzanne 

Personal Effort 7 1 0 -1 

Thinking about each other -8 -7 -6 0 

Sharing Experiences -7 -6 6 8 

Staying in Touch -9 -4 3 3 

Recognition 1 -2 -2 4 

Group Attraction -2 -1 4 8 

Obligations -4 -8 -12 7 

Expectations -1 -3 -6 3 

Invasion of Privacy 2 -3 6 1 

Process Effort -8 -10 -6 -2 

Difference between score after and score before of the ABC questionnaires 

In particular, results for “personal effort” augmented for Geert from 24 to 31. “Sharing experience” item 

increase for women and decreased for men and “Group attraction” item increased for women while it 

stayed about equal for men.  

Interestingly, the “process effort” diminished for all the four participants, suggesting that participant felt 

like they needed less effort or felt like the other shouldn’t do extra effort to keep in touch. 

 

7-Difference with other communication media 

As explained above, TA2-lite was experienced differently than a communication system but more like an 

activity for sharing fun and intimate moments with family. It was definitely not seen as a phone: 

“Met de telefoon bellen gaat sneller: even bellen. Hier moet je tv inschakelen, bellen, en moet je hopen 

dat de lamp aan is en dat ze antwoorden. Bij bellen heb je dat niet.”  

(Geert, 67 years old, mid interview) 

Phone is perceived as more direct, more private, and allowing more freedom of movement. 

“Anders, het is gewoon een gesprek, alleen is het anders dan op je telefoon want je voelt je vast zitten” 

(Suzanne, 38 years old, mid interview) 

On the other hand, TA2-lite was also perceived as different from a normal Skype video conversation 

from the computer, because it encloses the room and creates a window to the other house. It was also 
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perceived as quicker as, and easier than Skype on the computer, because the system was already on and 

you did not need to configure anything for it to work. 

“Zoals mijn man zegt, de computer heeft het ook, en dan is het iets anders, dan zit je boven.”  

(Marloes, 67 years old, mid interview) 

Interestingly participants reported to use TA2-Lite to surf on the Internet. In particular, going on 

YouTube (using pre-installed YouTube XL interface) and Hyves (Dutch social networking website) were 

reported activities. They found it easy and nice to use, because it was on a big screen and already on. 

“Het is een voordeel, je doet het wel makkelijker, sneller dan op je laptop.”  

(Suzanne, 38 years old, mid interview) 

Participants insisted on the fact that the system was particularly useful for family causalities, for 

spending a nice moment together, and would be definitely something they would like to have with 

family living further away (Canada). 

“Ik wacht nog steeds op een videogesprek met mijn nichtjes op Canada, maar in Canada is het nu ‘s 

nachts. De kinderen van mijn zuster zou ik het heel leuk vinden om te zien.”  

(Marloes, 67 years old, mid interview) 

“Ik denk dat het leuker wordt voor mensen die ver van elkaar wonen. Want daar ga je niet zo maar heen, 

en dan kun je elkaar niet zo makkelijk zien, dat is het wel leuk denk ik.”  

(Marie, 13 years old, mid interview) 

However, TA2-Lite was not experienced as a daily communication medium because it was taking quite 

some time and was competing with the possibility of watching television. That was the main critic about 

the system: you had to switch off television to take on a call, which was often irritating. Participants 

insisted on the fact that if the system could allow watching television while calling that they would 

probably enjoy using it more often. 

“Het is wel leuk om iemand te zien, maar moet je wel iets te vertellen hebben eigenlijk.” 

(Marie, 13 years old, mid interview) 

“Ja, als je een klein beeld daarnaast hebt met de televisie daarnaast, ben je je geluid kwijt maar kan je 

ten minste nog televisie kijken. Dan is het echt, ik denk wel voor 80%, minder een probleem. Dat denk ik 

wel, want het zijn vaak Amerikaanse series dus heb je het geluid niet maar ondertiteling wel en je kan 

door met je verhaal.”  

(Suzanne, 38 years old, mid interview) 
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8-Non usage reasons 

An important result that can be derivate from the diaries and interviews are the non-usage reasons of 

the system participants expressed. Basically these can be summarized in four main reasons: 

- Time constraints 

One of the most common reason expressed by participants when they did not use the system as “I 

was too busy”, “I had no time for it”. Participants felt like the communication using TA2 system was 

thus time consuming and necessitate taking the time for it. Also, they said they like to use the 

system when it was calm, when they were already relaxed, or when children were in bed. Although 

kids love to discuss with the system, they are also very noisy and were sometime a reason to stop a 

call because it was getting too messy. 

- Watching TV 

The second most common reason for not using the system was the fact that participants preferred 

watching TV. Indeed, because of the system implementations, participants had to choose between 

watching the current show (often a series episode football) or call/answer a call. Though it often 

happened they stopped their current TV watching to switch to the system, it was an important 

threshold for them for using the system. 

- Nothing to share  

Sometimes participants indicated that they did not use the system because they “did not have 

something to share”, they “did not feel like using the system, “already saw each other during the 

day”. Indeed, participants explained that they only liked using the system when they actually have 

something to say and didn’t want to use it for the sake of using it. 

- Not at home 

Finally, an obvious reason that was mentioned by participants for not using the system was the fact 

they were not at home the whole day or during the evening, period where participants usually 

called each other.  
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Discussion 
 

Summary of the results 

In the previous section we presented the results of the field study.  

In particular we focused on the lighting notification. The lamp was very well received in the home and 

most of its signals were correctly understood, though not every participant explicitly understood the 

notifications about the “missed calls”.  In one household the lamp was experienced as too present 

because of its luminosity but others said the light mixes nicely with the room. Interestingly, the results 

suggest that the lamp was cognitively invisible: participants saw it as a reminder for TA2 system but at 

the same time did not draw it or mentioned it when asked to draw the system or explain what TA2 was.  

Also, the results about the experience during communication itself were presented. Usage of the TA2 

system was mainly between the two families already communicating a lot with each other and watching 

TV more often. This was mainly because of the young children loving to discuss with the grandmother. 

TA2 system was definitely experienced as a means of group-communication; they hardly used it as a 

means for individual communication. This was directly due to the design of the system as the web cam 

on the television shows a large part of the living room as well as record and broadcast the sound of the 

whole room which involved everyone very easily. This has both advantages and drawbacks. Advantages 

were that it made it easy to organize group events; it felt like a cosy visit to one other, like “going for a 

coffee”.  The fact that visual communication was afforded, clearly benefited the communication in 

various ways (such as showing objects and dancing). The communication using TA2 was then more 

experienced as an activity than a communication medium like a phone where you can quickly start and 

stop an interaction. This is also because it was experienced almost like a face to face experience, where 

participants came to sit closer to the TV to be closer to one another. Perceived drawbacks included that 

some people felt forced into the interaction as they were just relaxing in the living room, where other 

household members initiated communication. This also raised privacy issues during the communication 

because it appeared to be difficult to say something discretely or hide a happening from the webcam. 

Also, participants felt a lack of freedom during the communication due to the fact they had to stay more 

or less in a fixed position in front of the TV, and couldn’t move around like they could do with a phone.  

Another important result of the study was also to notice the difference of experience between men and 

women. It seems that the men did not enjoy it as much as woman and this was to be found in the ABC 

questionnaires results as well as in the feedback in the interviews. Men felt more obliged to 

communicate while they were willing to watch TV which was not positively experienced. Women were 

more enthusiastic about the system and could better see its potential benefits. In addition, participants 

had to deal with the dilemma of watching TV versus using TA2 during their free time. They expressed 

the fact it would be important to them to not lose the TV functionality while communicating this way. 
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Eventually, the results suggests that the TA2 system allowed the participant to experience a new way of 

communication which is definitely very different from what they are used to (mainly calling each other). 

They found it an interesting system that would be very useful for family living away from each other. In 

particular, because of its inter-group communication form, TA2 system was seen as a good medium for 

family events which involved multiple persons of each households and communication with children. 

 

About the lighting notification 

Accepted ambient display 

As expected, the lamp was very well accepted by participants in the home. Participants found that they 

understood it well (though they did not see all the lighting patterns) and experienced it as clear and 

useful. It is a positive sign this kind of notification system can be used in a useful way in the home. One 

of the main issues about such a device is how it fits in the living room. Two of the three households 

found it to merge very well with their living room. However, it was an issue for one household because 

of the intensity of the lamp which could not easily be personalized by participants for technical reasons 

(the lamp automatically went to a full luminosity at each new signals as the system could not know if the 

lamp was dimmed). Participants indicated they wanted the option to personalize the way they were 

notified, in term of colour, lighting or sound and associated patterns of notifications. It is therefore 

important when designing such an ambient display to provide an intuitive interface for personalising 

these parameters for each household. 

 

Sound for a better signalling or annoying noise? 

One main cited advantage of the lamp was the fact it wasn’t making irritating noise, while at the same 

time a given drawback was the fact it wasn‘t making sound. Though participants appreciated the calm 

way of communication they also felt like they could miss some information because they were not 

necessary always in the room.  However, the findings suggest that this wouldn’t be an issue as 

participants mainly enjoyed using the system when they had the time for it and thus would be already 

relaxing, in front of the TV. Though participants did not mentioned it, from previous study (STV2)  

(Harboe et al., 2008) it seems more important that the system can provide more calm information about 

others’ availability when someone is in the room rather than being able to provide information with 

sound to improve the possibilities of interaction. 

 

Signalling in the background 

The fact the lighting is a signal you can easily miss and ignore definitely influenced the fact participants 

did not experienced a high feeling of obligation of answering to a call. This is probably because not 
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seeing a lighting signal is more plausible than not hearing a bell when your relatives know you should be 

home. It makes it therefore more socially acceptable to not answer a call. Though often curious about 

who was calling at the beginning, participants explained they wouldn’t answer or call back if they got 

called while doing something else, even watching a good TV series, because the other will know. 

Therefore, TA2 system was not experienced as a communication mean for urgent or important matter 

are participants would then grab the phone if they wanted to be sure to have an answer or give some 

important piece of information. The fact the lighting notifications are easily ignored is definitely an 

important advantage of the system which gives the opportunity for participants to answer when they 

feel like it, while being able to refuse a call in a socially acceptable manner. At the same time it makes 

the communication medium less adapted for direct communication needs. This probably played a role in 

how participant experienced the system (see communication part). 

 

Understanding signals 

Various signals participants were presented with (ambient colours lighting: status of the system, orange 

blinking: someone is calling/chatting, quick pulse) were correctly understood. However the more subtle 

signal for a missed chat or call (slow pulsing) was not universally seen or understood. This may be 

because this signal was too subtle or because it happened too infrequently. In contrast, in the STV2 

study (Harboe et al., 2008), the quick pulsing of the orb wasn’t understood universally either by 

participants. This was explained by the fact participants did not see it. The difference is that the Ambient 

Orb was a small device were the Living Colors Lamp shines on the wall which makes quick pulsing more 

visible. One solution would be to be able to make participants more aware of the kind of signal the lamp 

can provide (note that few if any of the participants actually read the three page manual provided) by 

allowing participant to explicitly personalize the signals for example. Also, though participants were not 

always explicitly aware of it, when this signal was explained to them they felt like they saw it and “felt” 

the meaning without consciously realizing it. This suggests that the lighting notifications can be intuitive 

and that with time and experience more information could be transmitted without lot of process effort 

for the users. 

 

Cognitively invisible 

While the lamp was experienced as a reminder for having TA2 as well as reminding participant to call 

each other, when asked to described or draw the system, none of them spoke or draw the lamp as part 

of the system but mainly focused on the TV, the webcam and the computer. This finding suggests that 

the lamp was cognitively invisible. It means that the lamp is experienced as a transparent part of the 

system because of the way it merges in the living room and functions. The STV2 (Harboe et al., 2008) 

also show a successful integration of the ambient display with the communication system though in this 

study participants were much more aware of the Ambient Orb as being a part of the system as it was 

reminding them when someone was watching TV. It was more experienced as an offline mode of the 
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communication system while the Living Colors Lamp was mainly a notification system about requested 

interaction. Eventually, it provides support for the notion that ambient lighting notification is a calm and 

unobtrusive way of providing information for supporting communication with peers in the home. 

 

A new & enjoyable form of communication 

Big success for kids 

Though it wasn’t the focus of the study, it happened that the biggest success of the TA2 system was for 

the communication between the small children (in particular the child of 4) and their grandparents, in 

particular their grandmother. Lisa (4) & Anne (1) said good night on the TV almost every night to their 

grandmother who enjoyed this tremendously. Lisa also enjoyed this way of communication and could 

hardly hide her enthusiasm when the system was on. She liked to show drawings to the family, danced 

and sang songs she learnt at school on the day, and loved to show items like the present she received 

from Sinterklaas via the webcam.  

The large appeal of video-communication to families with young children is in line with current literature 

about video-calls between families’ members (Ames et al., 2010; Evjemo et al., 2004). Indeed, small 

children miss some of the skills to be able to successfully communicate using a traditional phone (e.g., 

referring to objects by showing it on the phone). The webcam allows kids to be aware of what is visible 

while being able to use their face-to-face communication skills which are already well-developed. 

Furthermore, the webcam and the voice connection make the communication easier, realistic and 

playful which is especially attractive for small children. It allows children to “give a show” which is very 

enjoyable for the grandparents, who can respond to and communicate with their grandchildren in a 

more natural way. In the Social TV research from Philips, the concept of Social TV was already identified 

as a potential usage possibility in the context of a grandparents-grandchild relation, especially for 

sharing (bedtime) stories. Indeed, this study provides qualitative evidence that saying goodnight to the 

grandparents via the television is a very suitable application of the communication system. 

 

Paying a virtual visit to each other 

Participants valued the experience of the video-communication on television. They described it as 

unique, fun, and most importantly as “paying a visit to each other” or “going for a coffee together”. This 

is due to the natural way of communication the system provides (see inter-group communication part) 

but also reflect how participants experienced the communication. A call with the TA2 system was 

experienced as an activity that they would do together, like “going for a coffee”, playing a game 

together, having a family discussion. These are typically activities one does on his or her free time and 

not because he/she needs to say something to the other. Therefore it is normal that TA2 called were 

more often planned (in the evening) than spontaneous, because participants needed to take time for it 
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on their free time. Like families would use Skype to call each other once in a while for enjoying some 

time together (Ames et al., 2010), they would probably use the TA2 system as a replacement of Skype 

on the computer for calling each other. Video communication on the TV however does not seem to be 

an adapted system for a daily communication medium like the phone could be. The group setting it 

forces and the available free time it requires to use it, as well as the will to share a common activity with 

remote peers can decrease the wish of using it every day. However the results shows strong evidence it 

is very adapted for sharing intimate moments with remote families’ members and suggests it is a 

suitable medium for important and emotional moments between households like a visit to each other 

could be. 

 

Inter-group communication: drawbacks and advantages 

TA2 system was designed as a inter-group communication system and it was experienced as such. This 

was mainly because participants felt like they were present in each other’s living room because of the 

projected image on the big screen. It is also because everyone can just see, speak and hear what 

everyone is saying and doing in a natural way. This finding validates the hypothesis that such a 

communication system is adapted for inter-group communication. 

Advantages  

The video in itself was experienced positively in the communication. Participant found it cozy, fun. They 

felt they could understand each other better because of the facial expression and sharing the same 

environment via the television. This is in line with previous studies on video communication and social 

presence. For example, Bos, Gergle, Olson & Olson (2001), showed that video communication 

experience is close to face to face communication in term of trust accorded to the other. Also, Short, 

Williams, & Christie (1976) provided experimental support that video communication leads to higher 

social presence than audio only. They defined social presence as the degree of salience between two 

communicators using a communication medium and explained that some medium have a higher social 

presence (video) than other (audio only).  

Interestingly it seems that this almost face to face experience goes further than allowing a better 

understanding of each other and enhancing the fun of the interaction. Participants reported sitting 

closer to the television that they would normally do when watching it to be “bigger in the screen” and 

“closer to each other”. This suggests that even via video the virtual social distance between each other is 

important and experienced as the distance from the screen, or how big a person appears on the video as 

a visual cue to interpersonal distance. This is not a surprising effect as similar effects were found by 

Reeves & Nass (1996). They showed namely that the size of the person on the screen influence the 

perception of interpersonal distance and social presence. 

Therefore, these results suggest that video communication on television creates a high social presence 

as that during the communication, users showed face to face behaviour (adapting distance from the 
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screen, displaying facial expressions, children engaging in ludic activity like singing, dancing, for grand 

ma), which is an indicator for a communication medium for creating an high social presence (Biocca, 

Harms, & Burgoon, 2003). 

 

Drawbacks 

On the other hand, the inter-group communication feature was not necessarily always experienced as 

an advantage. Because of the system central place in the living room and the open video and audio 

connection, everyone in the living room was involved in the communication, also if they did not really 

wished to, unless they changed room. Participants also explained the system wasn’t concealing. The 

webcam showed everything happening in the living room, and it wasn’t easily possible to say something 

discreetly to another in the room when a call was going on.  

The fact this privacy issues arises in this study is probably because the video-communication isn’t 

constrained to someone in front of a computer but to a whole room which doesn’t allow one to hide or 

act discretely. 

Other study about video-communication refers to issues about “having to stay next to the computer” 

(Ames et al., 2010). One could think that the TA2 system which incorporates the whole room in the 

communication would not have such problems but the participants explicitly spoke about it. Yet, they 

felt like they couldn’t move away from the television or doing something else at the same time (cooking, 

cleaning, and looking after the kids). 

These results are not surprising regarding the fact that privacy is known to be an important requirement 

while designing awareness systems (Markopoulos, 2009). Also, similar results on privacy and lack of 

possible movement were found in a study about videophone (Bouwhuis, 2000) where the image was 

displayed on the TV set of the participant’s. The communication here was not meant for being shared 

with the others in the room which made the issue of privacy even more salient. However these results 

suggest that it is an issue for inter-group communication as it forces everyone present to be involved. 

Also, Markopoulos (2009) explained that designers of such systems have to make a choice of the 

information that is provided regarding the usage of it. In regard with these results it may be interesting 

for future prototype to include a way to socially mask some people or sound in the living to avoid these 

privacy issues, though it might requires quite a challenging technology to fulfil this requirement. 

This finding confirm that this means of communication cannot easily be used on a daily basis and must 

be seen as a family activity because of the privacy issues it generates (everyone in the room needs to 

feel like communicating) and takes on free time as you cannot easily multi-task. 
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Miscellaneous 

Watching TV versus video-calling 

In other studies about enhancing television viewing with social contact, the communication easily 

merged with viewing the television (Harboe et al., 2008; Huang, et al., 2009; Metcalf, et al., 2008; Regan 

& Todd, 2004). However, in this study participants often had to make a choice between communicating 

and continuing watching TV. This dilemma played an important role on the feedback participants gave 

about how they experienced the communication; though they liked to discuss with the family they were 

annoyed or just not willing to stop their TV series or football match. Participants said that if the basic 

feature of TV (watching TV) was available in a picture into picture system, it would drastically decrease 

the threshold to start a video communication. However it is not sure to what extend such a solution 

would actually be accepted by the users, as the main advantages of video communication on the TV is 

the inter-group communication possibility and the attention everyone has to pay to the communication. 

If only a few people used the TV to video-call it might create audio interferences which would mainly 

irritate the users instead of providing a great experience. 

Though this research did not want to focus on enhancing TV experience with social features, it seems 

that the previous research on Social TV were probably the right answer to add video communication on 

TV while enabling TV viewing. Watching television is a social activity that families could enjoy doing 

together while video chatting; however, it should then be the same channel which may not be always 

possible without discussion (football channel versus the movie channel). 

However, to use the television as a video communication device without a combination of TV viewing; it 

seems to be a good idea to link the ambient information to others’ availability rather than the system 

status in order to triggers more interaction. This was done in the STV2 (Harboe et al., 2008) study with 

much success. In regards with our results, adapting the ambient display this way could better help users 

to know when a call is wished or not in combination with social knowledge about their peers’ habits. 

Furthermore allowing a more supple transition between TV watching and video call may also prevent 

some users frustration, by first allowing a text chat possibility or voice possibility and then switch to 

video communication if wished, like suggested in the work of Huang et al. (2009). 

 

Women, the communication hub of the family 

Another interesting result of the study is to note that the system was more enjoyed by the women than 

the men of the family. This was in the qualitative feedback in interviews and diaries, as well as in some 

of the ABC measurement. This is probably partly due to the fact the families we studies were matri-

linearly related (i.e., the grandparents were the parents of both daughters), but probably also because 

of the natural way communication is often organized in families. Taylor (2010) found when looking at 

communication patterns between remote families that women (and in particular mothers) were the 

communication hubs between everyone, serving as moderator in the type of information distributed 
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and central point to give news to other people in the family. He explained that this is probably due to 

the communicative nature of women in general and their attachment to the family (Taylor, 2010). 

Indeed, in our study, mainly Suzanne and Marloes displayed a high attachment to the family relationship 

(in particular due to the small children) and enjoyed the system the most. 

This result suggests that inter-group communication is not necessarily something everyone in the family 

is willing to often get involved in. Indeed participant also said that they did not “always have something 

to say” as they could see each other often because they were living in the same city. However, 

participants saw a great potential in this communication means for families living far away from each 

other, not having the possibilities to share a moment witch each other easily. Video-communication is 

known to be good at helping partners away from each feeling together (Huijnen et al., 2004), Ames et 

al., 2010). This finding suggests that video-chat on TV can have a similar effect at a intergroup (family-to-

family) level. 
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Main discussion 
 

This research is composed of two main studies (a lab and a field study) which together give us important 

insights for the usage of television and lighting as part of an inter-group communication system in the 

home. We will review the conclusions of these two thematic separately. Then we will speak about the 

limitation of this research. Eventually we will propose some recommendations for further research. 

 

Conclusions 
 

Ambient Lighting Notification: Calm, useful, accepted and customizable 

The lab study mainly focused on how well the ambient lighting device was received by potential users in 

the context of an artificial living room, how well they could understand and recall lighting notifications 

and the annoyance or disturbance of these lighting notifications during other tasks, such as reading a 

book or watching TV. The field study was used to test the design from the lab study and test in the field 

how the system was accepted and experienced. 

We found that participants could understand and recall signals with few problems, especially when the 

colours and patterns were consistent with their traditional meaning. However, it seems that in the lab 

study, participants are not able to remember a lot of different signals. Literature suggests otherwise, as 

it appears that pairs of users can develop their own “light language” in the Lumitouch study (Chang, et 

al., 2001). During the field study, we used few lighting patterns (four different patterns) and participants 

indicated they understood it without any problem. However, some participants were actually not using 

some available notifications as they did not notice the “missed call” notification (slow pulsing). They said 

they actually “felt” it without being explicitly aware of it. Also, both in the lab study and the field study, 

participants indicated they would like to be able to personalise the lighting notification by choosing the 

colours and the kind of information provided.  

These results and the literature (Chang et al., 2001) suggest that users could be able to remember and 

use a larger amount of lighting signals if they would have more usage and learning time, a better 

awareness of possible lighting notifications and by giving the possibility to participants to personalize 

these.. 

Another important variable of the lighting notification is its acceptance in the home. The lab study 

already suggested that the Living Colors Lamp was not perceived as annoying or disturbing. The field 

study confirmed this hypothesis as participants were very positive about the lamp. Only one household 

found it too luminous and wanted to be able to dim it more. Once again, the personalisation possibilities 

seem an important variable for the acceptance of the device.  
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Furthermore, the lamp as a calm notification device was successful. During the field study, we have 

found that the perceived importance of missing or not answering a call was minimal. The lighting 

notifications, though visible, are easily ignored and not annoying. Plus, it seems that ignoring a light 

notification is a more socially acceptable way of denying someone’s presence. Eventually, it appears that 

the lamp was such a transparent technology that it was cognitively invisible, not described as a part of 

the system, which is an excellent sign for a successful technology (Weiser & Brown, 1996). 

 

Video -chat on TV: It’s like paying each other a visit 

The main focus of our research is on the communication possibilities that offer video-chat on television. 

It can be more than just a way to enhance television viewing experience. Namely, using video-chat on 

television as a medium for inter-group communication has been a unique (as quoted) experience for the 

participants.  

In particular, we have seen that video-chat on TV enabled young children to communicate in a very 

natural way. The enthusiasm of using this system was particularly shared with their grandparents and 

mother who could reinforce the social bonds between them via the system and use it to speak about the 

day in a playful manner. This was already observed in previous studies (Evjemo et al., 2004) (Ames et al., 

2010) and confirmed that such a system could be especially interesting for families with children living at 

a long distance from each other to improve family togetherness. 

Our results suggest that video-chat using television is experienced closely to a face to face interaction. 

Participants compared the interaction like “visiting each other”, “going for a coffee” and use it for 

playful activities, discussing the day, rather than a way to communicate more functional or factual 

pieces of information. This is in line with previous studies in the field of video communication which 

proved that video creates more social presence and is close from a face to face experience (Biocca et al., 

2003; Bos et al., 2001; Short et al., 1976).  

Moreover, the system was definitely received as a inter-group communication medium the group of 

family members in each household as the basic unit of communication. Besides the advantages we just 

reviewed, it appears to come with several drawbacks as well. 

Participants experienced some lack of privacy when communicating with this system, in particular for 

people who did not necessarily want to be involved in the discussion. One reason is the fact that it was 

not possible to say or do something discretely in the room when the communication was going on. 

Moreover, although the wide angle of the camera allowed seeing a large part of the living room, 

participants indicated they had to stay in front of the TV and could not easily multi-task during the 

interaction, diminishing the communication time.  

Another important aspect of the study is the interaction between video-chatting and watching 

television.  The results suggest that the transition between watching TV and video-chatting should be 
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less abrupt, enabling people to still be able to watch TV as they start the communication. One possibility 

could be to start the video communication in a picture into picture frame while enabling the television. 

However, this could be still annoying for users watching television, and switching to the same channel 

(concept of Social TV) would be a better solution. Another possibility is to allow a soft transition 

between TV watching and video chat. This soft transition could also function as a moment for 

negotiating time for later contact when everybody in the room would be available for a video 

communication. This solution could be realised by allowing answering first with text chat or voice only 

before switching to the video communication. Namely, in the STV2 study (Harboe et al., 2008) enabled 

chat and voice communication with remote friends while watching the same video channel. Users 

explained they hardly started directly an audio-communication but would first ask with the chat 

possibilities if they could. 

 

 

Limitations 
 

The conclusions are to be moderated with the context of the study and the technical and social 

limitations encountered during this research.  

First, the lab study was designed for testing the Living Colors Lamp as an ambient notification for a 

communication system on television.  This experiment mainly focused on qualitative feedback about the 

lighting notifications and the general idea of providing information in the living room with light. In the 

lab study, the same set of lighting patterns was shown during each condition. This does not allow 

accurate testing for the effects of the colour and the pulsing frequency as a variable for annoyance, 

acceptance and noticeability. The results are therefore not necessarily valid for another kind of 

application. Nevertheless, most conclusions in the lab study were confirmed in the field study and are 

supported by external studies (Chang et al., 2001; Hindus et al., 2001) which give strength to the validity 

of the results for lighting notification for such a familial communication system. 

In particular, this research confirms the use of lighting as a possible calm technology as it was not 

experienced as disturbing, such as a bell or ringtone. It was actually such a transparent technology that 

it became cognitively invisible. It may also be the case that this notification system was not raising social 

feelings of obligation because of the nature of the communication system. Video chatting on the 

television was more experienced as a family activity than as a functional communication medium. This 

may have influenced the way participants experienced the notification associated with a call. However, 

in the AuraOrb project (Altosaar et al., 2006), the lighting notifications were associated with more 

important messages for the users and still the technology was experienced as calm. This gives us 

confidence that providing information with light can easily be designed as a calm technology. 
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Secondly, the frequent usage of the system by two of the three households may have been influenced 

by a feeling of obligation towards the experimenter as participants received a fee for participating in the 

study. Participants expressed the fact they felt obliged to use the system for the sake of the 

experimenter. Therefore, they sometimes used the system out of obligation rather than need or wish. 

However, as the prototype was installed during three weeks, we can see that this effect diminished over 

time. The third household felt less obliged in the study. Moreover, they have made significantly less use 

of the system, which is partially because the type of communication did not fit their way of living: they 

were less connected with the other family members and watched television very seldom. Another 

relevant fact is that these three families were living in the same city. This reduces the need of 

communication via this technology, since they can see each other often easily. However, the 

participants were aware about these issues, as they named it explicitly, and took them into account 

when giving feedback, by explaining how it influenced their usage. This gives us confidence about that 

our conclusions are well founded. 

Thirdly, one should remember that this is a qualitative study based on small samples (9 participants for 

the lab study, 7 for the field study) which may limit the possibilities of generalisation of the results.  

Fourth, we believe that the effect of novelty of the system, although definitely present during the study, 

was not an important issue because of the long duration of the field study as we see that the frequency 

of usage quickly declined after the first week. Participants also said themselves that in a real use they 

would probably not use it daily and that the last weeks were reflecting a merely normal usage. 

Eventually, one should keep in mind that the tested prototype did have some technical shortcomings. 

The transition between watching television and the TA2 system was very abrupt and the system was 

based on a computer interface, thus increasing the threshold for using the system. This may have 

influenced the experience and feedback of the participants, though they understood it was only a 

prototype, and it could be that the system would be more used as a on the fly communication system if 

it would have been better integrated with the basic television functionalities such as the STV3 (Huang, et 

al., 2009) system based on chat and audio communication suggests. 

 

 

Recommendations & further research 
 

Reflecting on the results and limitations, we can give some recommendations and input for further 

research in this area. First we will discuss relevant issues about the lighting notifications, then we will 

review possible research directions for video chat on television and eventually we will look at some 

recommendations for improvement on the technical side. 
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Lighting Notifications: More information & customizability 

In the conclusion we hypothesised that participants would be able to use and understand the lighting 

notifications better if they would be more aware of the different lighting signals and if they have some 

personalisation possibilities. It would be interesting to test this hypothesis in a dedicated study where 

participants could use lighting to communicate certain types of information which they could choose 

and personalise themselves. 

The results also suggest that the lighting notifications could provide much more information, such as the 

other´s presence (in STV3, Harboe et al., 2008, and the Intentional Presence Lamp,Hindus et al., 2001), 

who is calling (colour associated with caller), or information about other functionalities the system could 

have (new email, new movie available). It would be interesting to investigate if such a lighting language 

could be created by and between large groups (households) instead of only between a pair of lovers like 

in the Lumitouch study (Chang et al., 2001). 

 

Group video chat on television: Further investigate current observations 

This research confirms the fact that using television as a social communication device in itself has 

potential, not only for enhancing the television viewing experience like many studies already suggested, 

but also simply to communicate in a group setting between remote household for playful activities. We 

think it would be very interesting to look further into this topic, in particular with a system where the 

communication could be initiated by a text message or voice connection before switching to video 

communication, in the case where participants are already busy watching TV. It could be also that a 

phone call could be transferred to the television for a video call, as suggested in previous studies 

(Demey, 2010) (Chen, 2009). These kinds of implementations could considerably lower the threshold for 

starting a communication and could make the effort of using the system very low so that it would 

naturally integrate in everyday activities. 

Furthermore, it would be interesting to further investigate the difference between video chat on 

television and face-to-face communication. In particular, as participants said that communicating with 

the TA2 system felt like paying a visit to each other, one could compare the real differences and 

similarities experienced in each case. Also, our conclusions confirm that video-chat on television get 

close to a face-to-face experience. In particular, the social cue of distance between people via the 

television seemed to play a role in the distance participants sat from the television.  However we saw 

this effect might be moderated by some technical issues (hearing better by getting closer). These are 

known effects of video communication but it may be interesting to compare this effect with face-to-face 

activity and group-to-group video communication in a lab experiment to better understand how this 

system creates social presence. 
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Technical recommendations 

As suggested earlier, it would be important for in field prototype to better integrate with the basic 

television functionality (watching television). This could be done in the context of Social TV with adding 

the possibility of a ‘picture in picture frame’ containing the video chat image while participants watch 

the same channel. Another way would be to allow a soft transition with first chat message or voice 

communication while watching television for negotiating the full video communication before the 

television functionality is turned off. 

In particular for a commercial device, but also for further study, it is important to focus on the quality of 

the image and sound provided by the system to avoid interference with the experience of the 

communication. In particular, we saw that the image was not always very fluid because of some 

connection problems. More importantly, the sound between the remote household should not be 

disturbed as it influences the natural flow of the conversation (O'Conaill, Whittaker, & Wilbur, 1993).  

A television that supports video chat would typically have a built-in camera. We suggest that it should be 

possible to turn the camera or even detach the camera from the television. Namely, in the interviews, 

the participants expressed that they twist the camera to show new furniture and move objects in front 

of the camera. Therefore, a moveable camera would be an advantage rather than a drawback. 

In a nutshell 

This research confirms that lighting is a suitable medium to provide information in the home. It is well 

accepted, and can potentially be designed to be perceived by users as a calm technology that is 

informing without disturbing users. Our results suggest that the information transmitted can be versatile 

and emotional if users are either provided with customization possibilities or are better informed about 

the different lighting signals.  

Furthermore, this research shows that bringing video chat onto the television adds a new dimension to 

communication using technology by enabling groups to communicate synchronously, while making it 

close to a face to face experience. The system needs to be well designed to prevent too much privacy 

issues. Also, it brings new evidence that television in itself is a good medium for communication 

between households and could be used in multiple ways for enhancing communication between remote 

family members of different generations. 
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Sofa 

 

Television 

Experimenter 

Lamp position 1 

3 meters 

 
Table 

Lamp position 2 

Height on the wall 

A’ 

 

 

A 

 150cm 

 
50cm 

 B 

 B’ 

 

150cm 

 
50cm 

 

Height on the wall 

150cm 

 
50cm 

 

C 

 
C’ 

 

Height on the wall 

Appendix I: Luminance measurements 
The luminance of the lamp was measured on 3 different locations at two different heights, as indicated 

on the schema below. The luminance in the room was measured to be 50 lux where the participant was 

sitting. The measured luminance next to the TV was of 15 lux due to a non-homogenous lighting (there 

was more lighting in the back of the room, i.e. where the participant was located). 

The measurements were done for the four colours used (green, red, blue and white) when the 

command luminosity=100 was sent to the lamp. Also, a reference measurement (when the lamp was 

off) was done at each of this point. The luminance was measured twice for each point and averaged. 

These values are available in the table below. Information about the frequency of the flashes and the 

colours (u’ and v’ coordinates in the CIELUV colour space*) used are available in the table below. 

*Note: These values are approximate as the information was not available for the Living Colors Lamp.  

 Luminance 
in lux 

A A' B B' C C' 

Red100 16 25 14 21 40 44 

Green100 15,5 25 14 23,5 38 44 

Blue100 15 25 16 20 32 35 

White100 18 29 18 29 46 63 

Lamp Off 12 13 10 13 20 33 

Luminance measurements on the different point in the lab 

 
Frequency (Hz) Duration (s) 

Green flash 2 1 

Blue flash 0,7 7 

Frequency and duration of the lighting flashes 

 

 

CIEULV u’ v’ 

Red100 0,3 0,3 

Green100 0,15 0,5 

Blue100 0,15 0,35 

White100 0,2 0,44 

Coordinates of the used colours in the 
CIEULV colour space 
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Appendix II: Welcome 
 

Thank you for participating in this user-test. We are testing how good the Living Color Lamp can be used 

as a notification system in the house. This is part of a larger project called TA2 on how to connect 

families together using new technology and in particular the TV. We call this application the TA2 system. 

 

The Living Color Lamp changes color according to the status of your buddies of the TA2 system. These 

buddies can be close friends or members of your family living in another household.  Their status would 

be visible on the TV screen and you could be able to contact them using the remote control on the TV 

while watching television or surfing on the web on your TV. 

 

Here is the different information that can provide the Living Color Lamp: 

- When someone is connected to the TA2 system and is available, the lamp is green. 

-  If no one is available the lamp is red. If the TA2 system is on but you are not connected to the 

system (disconnected), the lamp is white. 

- When someone gets available, the lamp flashes green and then stay green. 

- When someone tries to reach you by calling or sending a text message via the system, the lamp 

flashes blue. 

 

During this user-test you will go through three different situations where you will either watch TV or 

read a newspaper. After each situation you will be ask to answer a short questionnaire about the 

lighting. In each situation: 

-  if you see a green flash (someone just changed is status to available), please say YES. 

- If you see a blue flash (someone is trying to contact you), please grab the remote control. 

Each situation lasts 10 minutes.  
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Appendix III: Recall questionnaire 
 

Please note the meaning of each ambient color or light flash: 

 

 

1-Green ambient light: 

 

 

2-Blue flashes: 

 

 

3-White ambient light: 

 

 

4-Green flashes: 

 

 

5-Red ambient light: 
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Appendix IV: Lighting Questionnaire 

Please, state if you agree or disagree with the following statements: 

 

1-About the lighting in general 

 Completely 

disagree 

Fairly 

disagree 

Neutral Fairly agree Completely 

agree 

I understand the 

color choices 

     

The lighting easily 

merges into the 

background 

     

The color pattern 

were not very clear 

     

I would like to have 

such a system at 

home 

     

I could easily 

distinguish the color 

patterns 
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2-About green flashes 

 Completely 

disagree 

Fairly 

disagree 

Neutral Fairly agree Completely 

agree 

I has no problem to 

detect the flashes 

     

The flashes were 

visible 

     

I think I would not 

always see the 

flashes 

     

I found the lighting 

annoying 

     

I found the lighting 

distracting 

     

 

3-About blue flashes 

 Completely 

disagree 

Fairly 

disagree 

Neutral Fairly agree Completely 

agree 

I has no problem to 

detect the flashes 

     

The flashes were 

visible 

     

I think I would not 

always see the 

flashes 

     

I found the lighting 

annoying 

     

I found the lighting 

distracting 
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4-About the red ambient color 

 Completely 

disagree 

Fairly 

disagree 

Neutral Fairly agree Completely 

agree 

I found the lighting 

annoying 

     

I found the lighting 

distracting 

     

I would like to be 

able to choose my 

own color 

     

I liked the color 

 

     

 

5-About the green ambient color 

 Completely 

disagree 

Fairly 

disagree 

Neutral Fairly agree Completely 

agree 

I found the lighting 

annoying 

     

I found the lighting 

distracting 

     

I would like to be 

able to choose my 

own color 

     

I liked the color 
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Appendix V: Feedback 
 

Thank you for participating in this user test. Eventually, could you answer these 

few questions? 

 

 

1-What do you think of the idea of notifying presence with the lamp? 

 

 

2-Do you think the lighting patterns are easily noticeable? 

 

 

3-Do you think the lighting patterns are easily recallable? 

 

 

4-Do you think the lighting patterns are easily distinguishable? 

 

 

5-Would you like to have this system at home? 

 

 

6-Where you put the lamp? 

 

 

7-What would you suggest to improve the lighting pattern? 
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Appendixes related to the Field Study 
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Appendix VI: ABC Questionnaire 
 

On the following pages you will be asked questions about you experiences regarding communication 

with your friends and family using your computer, your phone or any other communication device you 

may use (we call it mediated communication). 

There is no right or wrong answers; we are interested in your personal opinions and experiences. Do not 

think about questions for a long time, but try to rely on your first reaction. 

 

Some questions ask you about the experiences with your friends and family. We are interested in your 

view on their feelings and experiences, so it is no problem if you are not sure about this. Just try to give 

the answer that you think is most suitable. 

 

Question Strongly 

disagree 

     Strongly 

Agree 

1. I feel obliged to contact the other        

2. After a contact the other keeps 

thinking about me for a long time 

       

3. I find it difficult to infer from a 

contact how the other is doing 

       

4. I feel that the contacts with the other 

take a lot of time 

       

5. The contacts keep the other 

informed about important events in my 

life 

       

6. The other feels part of a group 

because of the contacts 

       

7. The other finds it difficult to stay in 

touch with me through mediated 

communication 
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8. I try to make a contact feel special 

for the other 

       

9. If I contact the other, I expect 

him/her to respond 

       

10. The other experiences the contacts 

as an invasion of his/her privacy 

       

11. The other knows what I feel during 

a contact 

       

12. The other can easily avoid a contact 

if s/he wants to 

       

13. The contacts keep me informed 

about important events in the other’s 

life 

       

14. I find it easy to keep to myself those 

things that I don’t want to share 

       

15. I expect the other to contact me 

regularly 

       

16. The other hardly invests energy in 

the contacts 

       

17. During the day I regularly think back 

to a contact with the other 

       

18. The contacts make me feel involved 

in what is happening in our group 

       

19. The other finds it important that a 

contact feels valuable for me 

       

21. The other is disappointed if I don’t 

contact him/her for a long time 

       

22. I find it difficult to share 

experiences with the other through 

mediated communication 

       



83 

 

23. The contacts make the other feel a 

sense of unity in our group 

       

24. Through our contacts, the other 

learns more about me than I would like 

him/her to know 

       

25. The other puts effort into making a 

contact nice for me 

       

26. The contacts make me feel involved 

in the other’s life 

       

27. The other could do some more 

effort to contact me 

       

28. Because of the contacts the other 

can identify with me 

       

29. If the other contacts me, I feel that I 

should respond 

       

30. Aside from our contacts, the other 

hardly thinks about me 

       

31. I feel part of a group because of the 

contacts 

       

32. The other expects me to contact 

him/her regularly 

       

33. I put effort into making a contact 

nice for the other 

       

34. Aside from our contacts, I hardly 

think about the other 

       

35. The other finds it easy to keep to 

him/herself those things that s/he 

doesn’t want to share 

       

36. I know what the other feels during a 

contact 
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37. Because of the contacts the other 

knows how I am doing 

       

38. I hardly invest energy in the 

contacts 

       

39. The contacts make the other feel 

involved in my life 

       

40. The other feels obliged to contact 

me 

       

41. I am disappointed if the other 

doesn’t contact me for a long time 

       

42. The other tries to make a contact 

feel special for me 

       

43. The other finds it difficult to share 

experiences with me through mediated 

communication 

       

44. The contacts make me feel a sense 

of unity in our group 

       

45. After a contact I keep thinking 

about the other for a long time 

       

46. The other feels that the contacts 

with me take a lot of time 

       

47. I find it difficult to stay in touch with 

the other through this mediated 

communication 

       

48. Through our contacts, I learn more 

about the other than s/he would like 

me to know 

       

49. Because of the contacts I can 

identify with the other 

       

50. If I contact the other, s/he feels that 

s/he should respond 
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51. If the other contacts me, s/he 

expects me to respond 

       

52. The contacts make the other person 

feel involved in what is happening in 

our group 

       

53. I experience the contacts as an 

invasion of my privacy 

       

54. The other finds it difficult to infer 

from a contact how I am doing 

       

55. I find it important that a contact 

feels valuable for the other 

       

56. During the day the other regularly 

thinks back to a contact with me 

       

57. I could do some more effort to 

contact the other 

       

58. I can easily avoid a contact if I want 

to 

       

59. Because of the contacts I know how 

the other is doing 

       

60. Mediated communication helps the 

other to keep contact with me 
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Appendix VII: Nice to meet you! 
Please, could you fill up this form in order for us to have a first impression about you and what your 

communication habits are: 

 

Hello, my name is ………………………….. I am a …male/female… and I am born on the …. / …. /….. 

 

My hobby and interests are: 

 

 

 

My main occupation during the week is: 

 

 

 

In my family we are ….. persons, which are (briefly describe the members of your family):  

 

 

 

 

The persons I communicate the most within my friends and family are (briefly describe these 

person and your relation with them): 

 

 

I own a computer: Y/N 

I own a TV set: Y/N 
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I own a mobile phone: Y/N 

- With Internet Access Y/N 

- With Social Media application Y/N 

I have a Social Media account on the following services: 

- Facebook Y/N 

- Twitter Y/N 

- LinkedIN Y/N 

- Hyves Y/N 

- MySpace Y/N 

- Youtube Y/N 

- Flickr Y/N 

- Picasa Y/N 

- Other, namely ……. 

 

My usage of Social media applications are : (for what, when, where, why, with who?) 

……. 

 

 

I use my mobile phone mostly to (call, SMS, browse the internet, when, with who, why?): 

 

……. 

 

I sometime communicate using emails: Y/N 

- When I communicate via email it is mostly … (for what, how often, with who, when?) 



88 

 

 

 

………………….. 

 

I sometimes communicate using Skype/Webcam: Y/N 

- When I communicate via Skype/Webcam it is mostly (for what, who often, with who, 

when?) 

-  

 

…………………… 

 

I sometimes use other communication means, namely: 

- Instant chat Y/N 

- Letter Y/N 

- Postcards Y/N 

- Other: ……………………………… 

And I would like to explain for what, why, when and how often I use these means: 

 

 

………………….. 

 

 

I happen to watch television Y/N 

 When: …… 
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 I mostly watch: ………. 

 

 I watch it mostly with: ……………….. 

 

 I think watching television is: ………………. 

 

Tell us more about what you think about watching television: 

 

…………………………….. 

  

I accepted to participate in this study because: 

 

………………….. 

 

Any comment? 

 

………….. 

 

 

Thank you very much! 



90 

 

Appendixe VIII: Expectations on TA2-Lite 
Questionnaire to be filled up after a short demo of the TA2-Lite system showing 

- How to switch from TV to TA2-Lite 

- A video call 

- Light notification 

- Chatting and audio call 

- Sharing pictures via “Share screen” 

- Sharing pictures via Picasa 

- User manual provided 

 

About communicating via the TV 

How do you feel about using the TV as an additional tool for communication? 

How do you feel about having a webcam on your TV? 

How do you feel about the idea of being able to video-call with your friends and family? 

With whom would you have a video call using the TA2-Lite and with whom not? Why? 

Would you feel limited in your movement during a video call? (eg distance from your webcam, 

audibility?) 

TA2-Lite also allows you to audio-call and chat with your contact. What do you think of this 

communication possibility? Would you use it, for what and with who in particular? Why/Why not? 

What are the advantages and disadvantages of having a video call on a TV in your opinion? 

 

About sharing pictures  

Do you like the concept of sharing picture via the TV? 

Would you like to share photos in this way? Is yes, with who would you do it and with who not? If no, 

why? 

What are the advantages and disadvantages of sharing photo this way do you think? 
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About light notification 

How do you feel about having such a notification lamp at home? 

How do you feel about the concept of being notified about messages and call via the lamp? 

Do you think you would enjoy the lamp as a notification system? Why? 

Which kind of information seems to you the most interesting to know with the lamp? 

Tell me the advantages and the disadvantages that you can imagine of the lamp as a notification system. 

 

About the concept in general (being able to contact family and friend another way) 

What do you think about being able to share content and experience on a TV with friends and family? 

Do you consider sharing content and experiences on a TV as a valuable concept? If yes what sort of 

content would you value the most? 

How often do you think you would use this type of services on your TV? 

What kind of communication activity using the TV is the most attracting to you? What is the least 

attracting? 

What are in your opinion the differences between communicating via a TV compared to a PC with 

similar functionality? 

What do you think of the remote-control as a controlling device? 

Is there anything else you would like to say about this project? 
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Appendixe IX: Preliminary Diary 
Diary layout have been taken away for the appendixes to only keep the questions 

 

Beste deelnemer,  

Bedankt voor je deelname aan dit onderzoek.  

Door middel van dit dagboek proberen we je een beetje beter te kennen om zo te begrijpen hoe, 

wanneer en waarom je communiceert met je vrienden en familie. Er bestaat geen ‘goed’ of ‘fout’ 

gedrag: we zijn alleen geïnteresseerd in wat deelnemers werkelijk doen. 

In dit dagboek vind je voor iedere dag enkele vragen om te beantwoorden. Aarzel niet om plaatjes en 

tekeningen te gebruiken, mocht je dat handiger of prettiger vinden. Ook als je op een dag meer te 

vertellen hebt over een bepaald onderwerp, aarzel dan niet om extra ruimte te gebruiken. Met andere 

woorden, je hoeft je niet bezwaard te voelen om het dagboek aan te passen je eigen wensen en daar je 

opmerkingen achter te laten.  

Alle informatie zal anoniem worden behandeld – in het onderzoek zullen we dus geen namen 

aantreffen. 

Bij vragen, twijfels of opmerkingen kun je me altijd bereiken per telefoon (06 5065 0284) of per e-mail 

(email experimenter). Ik ben altijd geïnteresseerd in hoe alles loopt. 

Alvast bedankt! 

Caroline Demey 

 

Maandag 15 november 

Op deze eerste dag hebben we 4 vragen over communicatie. 

Denk eens na over de sociale interactive die je hebt gehad de afgelopen 2 dagen.  

1. Welke communicatiemiddelen heb je gebruikt?  

Bijvoorbeeld: face-to-face, SMS, vaste telefoon, e-mail, post, mobiele telefoon, Facebook, Twitter, 

Skype, enzovoorts. 

2. Kies een communicatiemiddel die je onlangs gebruikt hebt.  

Leg uit waarom je het prettig of vervelend vind om dit te gebruiken. 

3. Met wie en voor welke doeleinden gebruik je dit communicatiemiddel in het bijzonder?  

mailto:caroline.demey@philips.com
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4. Bedenk een manier om dit communicatiemiddel beter aan te laten sluiten op je wensen. (tenzij het al 

perfect is ;-)  ) 

 

 

Dinsdag 16 november 

Neem een bepaalde sociale interactie met een goede vriend of familielid, die vandaag heeft 

plaatsgevonden. Dit kan face-to-face zijn, een telefoongesprek, via social media, etc.   

1.  Waar ging de interactie over? Wie nam het initiatief? Welk communicatiemiddel heb je hiervoor 

gebruikt? 

2. Waarom is deze manier van communiceren gekozen?  

3. Hoe heb je deze manier van communiceren ervaren?  

4. Had je liever een andere manier van communiceren gebruikt? Waarom wel of niet? 

 

Woensdag 17 november 

Vandaag willen we graag iets meer weten of je kijkgedrag van televisie. Ga uit van het kijkgedrag van de 

afgelopen dagen.  

 1. Hoe lang kijk je per dag televisie, en hoe vaak? 

2. Wanneer kijk je gewoon televisie? Waarom op deze momenten, denk je? 

3. Wat kijk je normaal op TV? Wat vind je leuk om te kijken?  

4. Met wie kijk je televisie? Wie beslist over de zender? 

 

 

Donderdag 18 november 

Vandaag hebben we een extra opdracht!  

Kun je één of meer foto’s van de woonkamer maken, waarop ook de televisie te zien is, en deze 

opsturen naar  (email experimenter) per e-mail. Alvast bedankt! 
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Daarnaast hebben we vandaag weer een aantal vragen: denk aan de laatste keer dat je een 

videogesprek hebt gevoerd met iemand.  

1. Wanneer was dit? Wie nam het initiatief en waarom? Hoe lang duurde dit gesprek? 

2. Waarom hadden jullie ervoor gekozen om videocommunicatie te gebruiken?  

3. Wat zijn je ervaringen met deze interactie? Probeer zowel de positieve als de negatieve aspecten te 

beschrijven. 

4. Gebruik je wel vaker videocommunicatie? Waarom? 

 

Vrijdag 19 november 

De laatste dagen voor een nieuwe fase, het testen van TA2-Lite, zijn aangebroken. Probeer goed vol te 

houden om het dagboek ook de laatste dagen in te blijven vullen. Bedankt! 

 1. Wat is je top 3 van manieren om met je vrienden en familie te communiceren? 

2. Kun je voor elk van deze 3 communicatiemiddelen uitleggen waarvoor, wanneer en hoe je deze 

gebruikt?  

3. Geef voor elk van deze 3 communicatiemiddelen aan wat voor nadelen je hebt ervaren. Geef 

voorbeelden indien mogelijk. 

4. Heb je één van deze communicatiemiddelen vandaag nog gebruikt? Waarom, waarvoor? Welke 

andere communicatiemiddelen heb je verder nog gebruikt? 

 

Zaterdag 20 november 

Soms communiceren we één op éen. Je belt een vriend of je krijgt een sms of e-mail. Maar soms is de 

communicatie ook in een groep. Bijvoorbeeld, tijdens het avondeten met het gezin, wanneer je telefoon 

op de speaker zet zodat anderen meeluisteren, wanneer je een bordspel speelt met vrienden, wanneer 

je een e-mail stuurt naar meerdere mensen, of wanneer je met meerdere mensen in één chatgesprek 

actief bent. 

Denk aan de laatste keren dat je dit soort groepscommunicatie hebt gevoerd. 

1. Kun je de laatste 3 keer benoemen waarin je deel hebt gehad in groepscommunicatie? Beschrijf elk 

van de situaties. 
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2. Was het communicatiemiddel geschikt voor de situatie? Wat waren de voor- en nadelen? Probeer 

voorbeelden te geven. 

3. Gebruik je vaak groepscommunicatiemiddelen? Zo ja, wanneer en waarvoor? 

 

Zondag 21 november 

Vandaag is de laatste dag in dit dagboek, bedankt voor het invullen! 

Dit dagboek zal door mij (Caroline Demey) worden opgehaald op dezelfde dag dat het TA2-Lite systeem 

wordt geïnstalleerd bij jullie thuis.  

Beschrijf en/of teken je ideale communicatiemiddel. Wat voor kwaliteiten moet het bezitten? Waarom? 
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Appendixes X : Questions of the three diaries 
Diary layout have been taken away for the appendixes to only keep the questions 

 

Daily question 

Did you communicate using TA2-Lite today? 

o Yes: How often?  
o No: Why not? 

Can you tell more about your experience with TA2-Lite today in a few line (or drawing)? 

 (Hint: How did you use the system today? With who? How did you like it?  Did you experience 
problems?) 

 

Special questions 

Monday 22nd November 

Imagine you would speak about TA2-Lite to a good friend of you. Write or draw here what you would 
like to tell him about your first impressions on TA2-Lite: 

Tuesday 23rd November 

What do you think of the lamp? How would you describe it? 

(Think about… Was it useful today? Is it visible enough? Do you understand the color? How did you use it 
today? Did you experience problem with it?) 

 

Wednesday 24th November 

What do you think of the quality of the communication?  

 (Hint: Think about… How is the video quality, the audio quality? Can you talk with your family and 
friends the way you like it? What are your feelings about the communication with your family?) 

Thursday 25th November 

How the lamp does help you to use TA2-Lite?  
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o Do you think it is useful? Do you find it annoying? Please explain 

 

Can you imagine other messages that the lamp could give to you? Explain 

 

Friday 26th November 

How does a typical TA2-Lite communication starts and begin? And what happen in between? 

Please, draw or write a small comic on how you start a video-conference with your family. Feel free to 
add more scene at the comic if you like, you can also use extra paper and add it into the diary.  

 

 

Saturday 27th November 

How do you experience the lamp notification in your living room? 
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(Think of… Do you think it is useful? Annoying? Do you have the feeling you are sharing 
information that you don’t like? Do you like the way it transmit information? Do you look at it 
often?) 

 Do you sometimes prefer to turn it off or change the color? Please explain. 

 

 

Sunday 28th November 

Can you write or draw an example of the last time you use TA2-Lite with multiple people at the same 
time? How did you experience it? How long did it last? 

 

Maandag 29 november 

Schrijf (of teken) hieronder over je ervaringen met TA2-Lite vandaag. 

(Bijvoorbeeld: Hoe gebruik je het systeem? Met wie? Wat vond je prettig? Waren er problemen? 

 
Waneer / Hoe beslis je om het TA2-Lite systeem te gaan gebruiken? 

Helpt het licht (de “living color” lamp) om een gesprek te beginnen met TA2-Lite? Waarom? Waarom 

niet?  

 
 
Dinsdag 30 november 
 

Geef drie redenen waarom je TA2-Lite niet zou gebruiken: 

Geef drie redenen waarom je TA2-Lite wel zou gebruiken: 

 

Woensdag 1 december 
 

Teken hieronder een voorbeeld van je TV en/of je woonkamer als je TA2-Lite gebruikt. 

 

Kan je een paar foto’s maken van jouw woonkamer/TV (vandaag of komende dagen) als je TA2-Lite 

gebruikt? Stuur ze dan op naar (email experimenter)  
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Donderdag 2 december 

 
Schets een paar situaties waarbij het gebruik van TA2-lite niet ideaal zou zijn (is) om met je 

familie/vrienden te communiceren? Leg uit aub. 

Schets een paar situaties waarbij het gebruik van TA2-lite wel ideaal zou zijn (is) om met je 

familie/vrienden te communiceren? Leg uit aub. 

 

Vrijdag 3 december 

 
Als TA2-Lite een communicatie middel zou kunnen vervangen, welke zou het zijn? 

Waarom zou dat misschien kunnen? 

Waarom zou het misschien niet kunnen? 

 

Zaterdag 4 december 

 
Wat voor communicatie middelen heb je de afgelopen dagen gebruikt om met je vrienden en familie te 

communiceren? 

Welke heb je het meest gebruikt? Welke heb je het minst gebruikt?  

Welke rol heeft TA2-lite gespeld de afgelopen dagen in de manier waarop je met je familie en vrienden 

communiceert? 

 

Zondag 5 december 
 

Met wie gebruik je het vaakste TA2-Lite? Waarom is dat zo? 

Wie begin meestal met het gebruik van TA2-Lite? Waarom is dat zo? 

Wie heeft meestal de afstandbediening als TA2-Lite gebruikt wordt? Waarom is dat zo? 

Maandag 6 december 
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 Wat gebeurt als er een TA2-Lite gesprek aan de gang is, maar dat je niet betrokken bent of wil zijn? 

Gebeurt het vaak? Wat vind je ervan? 

 

 

 

Dinsdag 7 december 

Wat vind je van de webcam op de TV?  

(bijv.: handig/onhandig, kwaliteit beeld/geluid, afleidend, gevoel van privacy?) 

 

Als je belt, gebruik je dan meestal de webcam? Waarom? Waarom niet? 

Maak je ook gebruik van de tekst-chat mogelijkheid? Waarom? Waarom niet? 

En waarom je TA2-Lite wel zou gebruiken 

 

Woensdag 8 december 

 
Wat vind je van de “Living Color Lamp” als meldingssysteem? Maak je er gebruik van? Verander je 

weleens de kleur zelf? Waarom? Waarom niet? 

 

 

Geef drie nadelen van de “Living color Lamp” als meldingssysteem? 

 

Geef drie voordelen van de  “Living color Lamp” als meldingssysteem? 

 

Donderdag 9 december 

 
Denk aan de laatste keer dat je thuis was, dat je je familie wilde bereiken en dat je TA2-lite niet gebruikt 

hebt. Wanneer was dat? Waarom wilde je TA2-Lite niet gebruiken? Zijn er soms ook anderen reden? 

Denk aan de laatste keer dat je thuis was, dat je je familie wilde bereiken en dat je TA2-lite gebruikt 
hebt. Wanneer was dat? Waarom heb je TA2-Lite gebruikt? Zijn er soms ook anderen reden? 
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Vrijdag 10 december 

Wat waren de leukste momenten tijdens het gebruik van TA2-Lite? 

Wat waren de minst leuke momenten tijdens het gebruik van TA2-Lite? 

 

Zaterdag 11 december 

Als je een ander systeem zou kunnen gebruiken in plaats van de Living Color Lamp voor meldingen, wat 
zou dat dan zijn? Leg uit. 

Hoe vaak zet je het systeem uit? Waarom? Waarom niet? Wanneer? 

Als de lamp knippert, voel je je dan verplicht om te antwoorden? Antwoord je altijd? Waarom? Waarom 
niet? 

 

Zondag  12 december 

Als je iets zou kunnen veranderen aan het TA2-Lite systeem, wat zou dat dan zijn? Teken of leg 
schriftelijk je ideeën uit om TA2-Lite te verbeteren. 
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Appendixes XI: Questions of the midterm interview 
This was a half-structured interview. The questions were the basis for a deeper discussion based on the 

reactions of the participants. 

Hello/How have you being doing? (Explanations about how the interview is going to happen) 

Can you tell me about your experience with the system? 

Can you tell me how you would describe the system to your relatives if you have to explain what it is 

and how it works? 

How have you been using the system? (how often, with who, for what, when, why, why no, how long, 

how does the communication start, how does it stops). What do you like about the system? What do 

you dislike about the system? 

You said you never used video chat before. What are your feelings about video communication now? 

Would you like to use it more often? For what kind of occasion? 

What do you think of the quality of the communication? Also in term of social quality, how good can you 

communicate with the other with this system? How does it feel when you are in a call? Do you have 

some anecdotes about the usage of the system you would like to share? 

What do you think about the lamp? Do you use it? Do you sometimes turn it off? How would you 

describe the functionalities of the lamp? 

How does it feels when the lamp is blinking, indicating someone is calling? What are your reaction? 

Is there any way you would like to improve the lamp? Is there other kind of messages you would like the 

lamp to be able to convey? 

Some of you said in the diary they could imagine this system could replace calling with a normal phone. 

Can you explain me more why you think this? 

In the diary you speak about some privacy issue with the webcam, can you tell me more about it? How 

much does it influence the communication? 

Sometimes, you did not use the system for a day or two. Can you explain me why you did not use it? Are 

there other reasons that make you not willing or able to use the system? 

In the diary, I understood that the fact you can’t watch TV during a call has been a problem. Can you tell 

me more about it? How do you deal with it? How would you like it to be solved? 

I noticed when some of you use the system that you are not sitting on the bank. Is that always like that? 

Why? 

Thank you/Closing 
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Appendixe XII: Questions of the end Interview 
 

This was a half-structured interview. The questions were the basis for a deeper discussion based on the 

reactions of the participants. 

 

Hello/How have you been doing? (Explanations about this last interview.) 

What are your feelings about the experiment? 

Do you sometimes speak about the system together? If yes, why, about what? 

Do you sometimes miss the system? Why? Why not? 

Do you have the feeling this way of communication had become a ritual? Why? Why Not? 

Did it change the way you communicate during the experiment or today? Why, why not? 

Do you, or did you, plan or using Skype on the computer more often since this study? Why, why not ? 

Do you, or did you, plan or using a media-center (computer) plugged on the TV more often? Why, why 

not? 

Do you have the feeling that this way of communication influenced the way you felt 

connected/bounded with the one you were using it? Why, why not? 

Do you have any extra comments or thing you would like to share about the study? If yes, what? 

Thank you very much for your time… 

Closing. 
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Appendixe XIII: TA2 Provided Manual 
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