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Abstract— In this paper, we present an ongoing research 

project about User Centered Design in Multimedia Broadcasting. 
Every User Centered Design project starts with understanding 
the user in his or her context. It is important to understand the 
users’ needs and expectations before developing new mobile 
services. This paper throws initially a light on the project where 
this User Centered Design method fits in. Next, we discuss the 
Contextual Inquiry technique which we have used to gain insight 
in the users’ needs and expectations concerning multimedia 
broadcasting. Therefore we conducted on the one hand a 
Contextual Inquiry with users while they were visiting news 
websites. On the other hand we observed users while browsing 
mobile sites or even mobile news websites. Through these 
Contextual Inquiries we tried to understand how users 
would like to consume multimedia news from the Flemish 
public broadcaster on their mobile phone. 
 
 

Index Terms—Contextual Inquiry, Usability, User Centered 
Design.  
 

I. INTRODUCTION 
C
si

DP is a research project in cooperation with a 
gnificant number of Belgian universities and 

industries. The objective is to investigate how a Multimedia 
Content Distribution Platform can be developed that supports 
a variety of network service platforms and end user devices. 
The key issue is to develop a mechanism that can cope with 
the complexity of handling the different types of networks, 
service platforms and the different types of end user terminals 
such as interactive television and mobile devices, available on 
the market now and in the near future. This multimedia 
distribution platform must allow an efficient and cost effective 
distribution of multimedia content to an as broad as possible 
audience of end users. The Centre for Usability Research is 
involved in this project to achieve an optimal user experience 
concerning the different end user terminals (for example: TV, 
PDA or mobile phone).   
 

Broadcasting digital multimedia is an important aspect of a 
multimedia content distribution system. Therefore, use cases 
are defined which will be demonstrated in a proof of concept. 
This demonstrator will be built in order to check the feasibility 
of the architecture of the multimedia distribution platform. 
One of the use cases is the consumption of Flandersnews.be 

(the news website of the Flemish public broadcaster) on 
different kinds of devices. In this paper we will focus on the 
consumption of Flandersnews.be on mobile phones.  

 
 

 
The mobile internet is highly limited and in many ways not 

comparable to the stationary internet. Mobile devices have 
limitations such as small screen size, limited screen resolution, 
low bandwidth, limited processing power, … resulting in the 
need for a careful design of these interfaces [1]. Many mobile 
internet technologies, such as WAP, are difficult to use and 
give a poor user experience [2]. This user experience is 
another challenge. We can not assume that the user will be an 
experienced computer user. The design must thus provide 
‘self-evident cues and clues to the meaning of icons and other 
user interface design for navigation and interaction details’ 
[3]. Buchanan et al. [2] also emphasize the importance of 
thinking about the human factors of mobile internet 
technologies.  

 
As mobile interaction researchers, a real motivation should 

be discovering things that people really want to do. It is 
important to produce, right from the start of any design 
project, services that people want to use over and over again 
and services which are worth paying for [4].  

 
It is often not possible to reuse ideas directly from the 

desktop UI world when designing for a mobile environment. 
The mobile medium is completely different from the desktop 
PC [5]. Nevertheless, in this project we will start from the 
desktop user interface for a specific reason. Not to reproduce 
desktop user interface elements in a mobile environment, but 
to take a look at how people look at news websites and how 
they consume this news, especially the news of the Flemish 
public broadcaster. Developing a mobile version of this news 
website requires an extensive understanding of the users’ 
needs and expectations when consuming news of the public 
broadcaster.  

II. METHODOLOGY 

A. User Centered Design 

Every User Centered Design project starts with 
understanding the user in his or her context. In the past, 
developers often talked to managers or ‘proxy-users’, i.d., 
people who role-played as users. In a User Centered Design 
(UCD) process real users are involved. In this way, we gain a 
better understanding of users’ needs and their goals. This will 
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lead to a more appropriate and a more usable product [6]. 
Methods often applied to explore and identify users’ needs 
and their goals are field studies (e.g. ethnographic studies, 
contextual inquiry, probe studies, diary studies, …). In 
understanding the needs and expectations of the users 
involved in this project, we used the Contextual Inquiry 
technique [7]. 

B. Contextual Inquiry 

Contextual Inquiry is a specific type of interview used for 
retrieving field data from users. The aim is to gather as much 
data as possible from the observations for later analysis. 
Through Contextual Inquiry, a selection of individuals is 
studied in depth to arrive at a full understanding of the work 
practice. An important benefit of Contextual Inquiry is that de 
interviewees are observed in their context, when doing their 
tasks, with as little interference from the interviewer as 
possible. The interviewer should only be there to observe and 
occasionally interrupt (when feasible) to ask questions about 
things that have occurred. Other benefits are not only the 
possibility to discover the user’s opinion and experiences, but 
also understanding the user’s motivations and context. Besides 
that, this technique makes unarticulated knowledge explicit.  

This approach combines the benefits of observational 
approaches and the standard face-to-face interview. It is 
intended to be an interactive exploration of the issues and is 
more a discovery process than an evaluative process. Even 
though Contextual Inquiry is a powerful approach to gain a lot 
of information from the users, it is also a complex and time 
consuming method [8]-[9]. In this research project, we 
conducted two series of Contextual Inquiries. On the one hand 
we conducted a Contextual Inquiry with users who visited the 
news website of the Flemish public broadcaster frequently. On 
the other hand, we realized a Contextual Inquiry with users 
who used their mobile phones for browsing mobile websites. 

Usually, Contextual Inquiry is used for understanding the 
users’ work context or certain tasks. In this project, we did not 
observed users’ tasks in a work context. We observed fifteen 
users while they were visiting news websites in their own 
environment (e.g. living room, kitchen, bedroom, …). The 
users involved in this project were aged between 16 and 61. 
Their knowledge of PC and other media varied from minimal 
to expert knowledge. During the Contextual Inquiry we did 
not evaluate the news websites on their user-friendliness, but 
we tried to gain insight in the user’s behavior, their needs 
concerning news websites and their motivations and 
expectations. The users could freely decide which news 
websites they would like to visit. During the observations we 
focused on: how do users look at news items? Do they read 
the whole article? How important is the corresponding 
picture? Do they take a look at the available video material? 
Do they listen to the available audio material? And how would 
they like to have the news on their mobile phone?  

As mentioned above, we also conducted a Contextual 
Inquiry with users who used their mobile phone for browsing 

mobile sites or even news websites. We observed six people 
in their own environment. We were not able to observe users 
on the move because of some technological restrictions. When 
observing the users we used the Noldus mobile device camera 
which was placed on the users mobile phone (figure 1). This 
portable instrument permits close-up filming of user-system 
interaction (figure 4-7). The mobile device camera was 
connected to the DV-recorder inside the mobile usability lab 
(figure 2). The users had the possibility to slightly move 
around in their environment with the mobile device camera 
but they didn’t feel like moving when browsing on mobile 
websites. Beside that, the users did not have any problems 
with holding their mobile with the mobile device camera 
attached on it. Nor with the camera which was placed in their 
range of view to capture the user interface. The flexible 
gooseneck of the mobile device camera allows the researchers 
to adjust camera height and angle, yet it is solid enough to 
produce a stable video image during irregular movements. We 
used the DV-recorder inside the mobile usability lab to follow 
the navigation patterns of the users on their mobile phone and 
to record this close-up view of the device and the user 
interface.  

 

 
   Figure 1: Mobile device camera 

 
 

 
Figure 2: Connection of the mobile device camera with 
the mobile usability lab with the DV-recorder 

 

The users involved in this observation were aged between 
16 and 30 years old. We tried to vary on knowledge of 
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mobiles, PC and other media, but the users who registered for 
participating in this research project had a medium to expert 
knowledge of mobiles phones, PC and other media. Also 
during this Contextual Inquiry our focus was not the usability 
of the mobile websites but the users’ focus of attention on 
textual and/or visual information. We also asked them about 
the importance of textual and visual information on mobile 
news websites, the restrictions they felt and their frustration in 
general when browsing on mobile websites. Also during this 
Contextual Inquiry, the users could freely decide which news 
websites they visited on their mobile phone.  

 

III. RESULTS 

A. Results of the Contextual Inquiry with PC users 
 
During the Contextual Inquiry with users who visited 

Flandersnews.be frequently, we identified that these users 
were very attracted to multimedia provided by the Flemish 
public broadcaster. In this section we discuss briefly the main 
results which are relevant for the conceptual design of a news 
website for a mobile device.   

 
In general, the users prefer pictures and multimedia rather 

than textual information because one image with a note can 
say as much as 3 or more sentences. Consequently, users 
search for news topics with multimedia on Flandersnews.be. 
On the homepage of Flandersnews.be the news items are 
accompanied by a small image representing a picture, audio or 
video (figure 3). During the Contextual Inquiry we observed 
that the largest part of the users only searched for news topics 
accompanied by these images, especially those with a video 
image which indicates that there is a possibility to stream 
multimedia. 

 

 
Figure 3: News items accompanied by images  
for pictures, audio and/or video 

 
Moreover, the users indicate that the presence of 

multimedia can draw attention to the importance of a news 
item. Also the duration of multimedia fragments can indicate 
the importance of a news item. When they stream multimedia 
they prefer a short overview of the news item and not an 
extensive story. In short, thanks to the images on the 
homepage of Flandersnews.be the users know quickly and in a 
user friendly way what they can expect when consuming a 
particular news item. This is an important indication to keep in 
mind when developing a mobile service for the Flemish public 
broadcaster.  

 

When we compare the conceptual model of 
Flandersnews.be with the news offered by another Flemish 
broadcaster, we detected that the users prefer the conceptual 
model of Flandersnews.be. The other Flemish broadcaster 
only gives the possibility to stream the whole news bulletin. 
The users prefer Flandersnews.be because they can decide 
how much time they will spend on each news item by 
selecting the multimedia from that particular news item. 
Moreover, they can ignore certain topics they are not 
interested in.  

 

B. Results of the Contextual Inquiry with mobile phone 
users 

 
As mentioned above, we also conducted a Contextual 

Inquiry with users who use their mobile phone for browsing 
mobile sites or even mobile news websites. We observed that 
all users liked to stream multimedia on their mobile device. 
When there was a news item with multimedia available, they 
watched it. We also observed that users watched the complete 
video content. The users did indicate that they preferred short 
multimedia fragments. Just like with the pc version of 
Flandersnews.be the users indicated that the duration of a 
multimedia news fragment on a mobile device can give an 
idea of the importance of the news item. It is also important to 
know the duration of the offered multimedia when you are on 
the move or waiting for your train. When the users were 
searching for an interesting news item to watch on their 
mobile, they expected that they could watch it immediately 
when they found it. This was often not the case. First they had 
to select an article. In the best case they could watch the 
multimedia after the second click. Mostly they had to navigate 
one or two steps further to watch the news item. Because of 
the lack of screen size and the difficulties in navigation, users 
do not like to search for something on their mobile device. 
They want to reach their target quick and easy. Buchanan et 
al. [2] report also the importance of reducing the number of 
keystrokes you expect your user to do. This can be done by 
simplifying the navigation and replacing text input with other 
types of interaction methods. 
 

Textual information on a mobile device is not that attractive 
as multimedia. When the users read an article on their mobile 
device, they only read the first two pages. On the third page 
they scrolled to the end of the small page to get an indication 
if the article was nearly finished. On the fourth page they 
stopped reading the article completely. It is important for 
users to know exactly how many information is available. A 
solution would be an indication on the end of the mobile page: 
2/4 (page two of four) so that the user knows what he or she 
can expect. When users browse on a mobile page, they prefer 
a page with a good lay-out and nice pictures since it is not 
stimulating to browse on a page with only textual information. 
Duda, Schieβl and Hess [1] also report usability problems 
when scrolling through an endless list of items without 
knowing how many of them are listed on one page. Further, 
we observed that users get extremely frustrated when they 
detect that they have to pay for multimedia of a news item. On 
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the one hand they get frustrated because they don’t like paying 
for news. On the other hand they usually need to browse for a 
certain period on their mobile device when looking for a 
specific news article. When they discovered they have to pay 
when they finally found the article, they were disappointed 
that they had spend that much time doing something they are 
not willing to pay for. 
 

A more general problem found on all investigated mobile 
websites was the backwards navigation. It is problematic 
when the users want to go back to the previous page or back 
to a higher level in the hierarchy. Because a lot of pages do 
not have a back-option, the users have to rely on their mobile 
phone buttons. We observed that when the system does not 
respond immediately, the user pinches the red button or C 
button too often or for a longer period. Consequently they 
end, highly frustrated, on the welcome page or the portal of 
their provider. These same problems are also observed by 
Duda, Schieβl and Hess [1]. They also mention that it is 
annoying for the users that every page has to be loaded 
completely on a mobile device because it is not saved in cache 
like it is in the internet browser.  
 

Another issue is feedback. Users need to know what the 
system is doing. When they were browsing, there was always 
an indication that the system was busy. But this indication 
wasn’t clear for every user. In one case, the loading of a page 
was indicated by a small turning globe. It seemed that the user 
did not noticed the turning globe. When the researcher asked 
the user what he thought this globe in the right upper corner 
meant, he said he did not know. Another example of the 
problem concerning feedback is displayed in figure 4. On this 
mobile website the user received feedback of the system 
through an hourglass in the upper right corner. When we 
asked the user how he knew when they system was ready, he 
said that he looked at the lower right corner. In that area the 
soft key ‘stoppen’ (Dutch for exit) was indicated. When exit 
disappeared he knew that a new page was loaded. This user 
found this alternative way, because the original system 
feedback was not indicated in a clear and user friendly way. A 
better example of a clear indication of system feedback is 
displayed in figure 5. Here the hourglass appears in the user’s 
range of view because it is visible in the area with textual 
information.  

 

      
Figure 4: System feedback           Figure 5: System feedback 
 

Just like in a desktop environment, users expect an 
indication of the downloading time on their mobile. Knowing 

that the system is busy is not enough. Figures 6 and 7 present 
two possibilities of giving useful feedback about the 
progression of the system. Figure 7 displays an accepted 
manner of system feedback. Figure 8 gives the requested 
feedback at the bottom of the page. In doing so, the user can 
navigate further through the page while he is waiting for the 
multimedia to download. Presenting user feedback this way is 
preferred when the downloading time takes more than 
approximately 10 seconds. Nielsen [10] suggests that in a 
desktop environment 10 seconds is about the limit for keeping 
the user’s attention. For longer downloading times, users want 
to perform other tasks while they are waiting, so they should 
be given feedback indicating when the system expects to be 
done. 
 

            
Figure 6: Indication of                  Figure 7: Indication of 
progression                 progression  

 

IV. CONCLUSION 
As a result of the two Contextual Inquiries, we discovered 

that users would like to be in control concerning which 
multimedia they will watch. They do not want to see the 
whole news bulletin on their mobile. It is important they can 
decide themselves how much time they will spend in watching 
multimedia of news items. Moreover, they can ignore certain 
topics they are not interested in.  
 

When delivering multimedia, the broadcaster must take into 
account the following issues: just like in a desktop 
environment, users look for multimedia on mobile sites who 
offer news. Next, it is important to give an indication of the 
duration of multimedia in a mobile environment. Beside that, 
users like to be well informed about what is coming. They 
need for example an indication of how many pages are still to 
come. Furthermore they want to know in advance if they have 
to pay for watching a news item they are searching for. Users 
do not use their mobile to browse for fun, usually they have a 
clear goal, in this case: finding multimedia of an interesting 
news topic. Additionally they want the multimedia to be only 
a few clicks away. They definitely do not want to search for 
several minutes to find a news topic they want to watch. 
Buchanan et al. also state that mobile services must provide a 
direct and simple access to focused valuable content [2]. It is 
obvious that developers must also pay attention at more 
general user interface issues on mobile devices: a good 
working backwards navigation and a mechanism that provides 
feedback in case of activity of the system, as well as feedback 
on the downloading time in a user friendly way. 
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In this project, we used Contextual Inquiry to gain a first 

insight in the users’ needs and expectations. Through this 
analysis we know that it is not necessary for the Flemish 
broadcaster to broadcast the whole news on a mobile. The 
broadcaster must develop a system that gives the users the 
freedom to choose which news topics are interesting to watch 
on their mobile. Usually, they will use their mobiles only short 
periods of time when they are on the move. For an entire news 
bulletin they still like to lean back and watch television.  

 

V. FUTURE DIRECTIONS 
These remarks in mind, we will think about a conceptual 

model for bringing the news of the Flemish public broadcaster 
on a mobile device. When we evolve towards a prototype we 
will test it with the mobile device camera on the move because 
field-based testing seems an indispensable approach for 
evaluating the usability of a mobile system. We will connect 
the mobile device camera with the Archos player (figure 8). 
This Archos player can be put away in a small bag carried by 
the user. This will give the user the freedom to move 
whenever and wherever he wants. A disadvantage of this 
method is that the researcher can’t observe the navigation 
patterns and behaviors in the user interface at the moment of 
the usability test. The researcher has to analyze the data 
afterwards. 
 

 
   Figure 8: Mobile device camera with Archos player  
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