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ABSTRACT

When more than one user uses a system with a single input device, the

person in charge of the control is often active, and the by-sitters become

passive. This situation can lead to frustration and boredom among the

by-sitters. One way to solve this problem could be to distribute the con-

trol over the system so that more than one user can control the system

simultaneously. These systems, where many users can work simultane-

ously with separate input devices connected to the same, shared screen,

are called Single Display Groupwares. In this report, a single display

groupware prototype for surfing news co-operatively was developed. The

purpose of the prototype was to find out if the use of SDGs is likely to be

a successful way to engage by-sitters and support co-operation while

surfing news through a media terminal. The system was tested on pairs

of users. The subjects of the study were observed while using the system,

and a number of patterns in the users’ strategies in dealing with the si-

multaneous input situation emerged. The main conclusions that were

drawn from the study were that multiple input can be a good solution

when the system is so complex that the use can be divided into several

parallel sub-activities. When the use of the system can’t be split into

parallel sub-activities, the users will only hinder each other, and the ex-

tra input device will just make the division of control unclear without

giving any benefit.
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BACKGROUND

This report was made in co-operation with the Electronic Newspaper

Initiative project (ELIN-IST-2000-30188); a project that explores the

possibilities for the news services of tomorrow.
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1 INTRODUCTION

So far the normal way of using a computer program has been that a

single user performs a task such as browsing a web page or writing an

email by herself. The only way other people than the person in charge

of the mouse or the keyboard have been able to participate in the ac-

tivity has been by telling her where to click or what to type, either in

words or by pointing at the screen. People have adapted to this situa-

tion in different ways, for example by taking turns at the keyboard or

by taking on roles where one user gets to be the active user that con-

trols the mouse, and the other the more passive one that watches the

other users actions and tells her what to do and where to click once in

a while.

But even if people have adapted to the constraints the computer sys-

tems of today puts on co-present co-operative use, it doesn’t mean

that the computers of today are suitable for co-operation, or that they

support co-operation at all. Stewart, Bederson & Druin, (1999(1))

states that:

“[…] using existing single-user technology in a co-

present collaborative setting can lead to unwanted

conflicts or tension because partners have unequal

control over the application and an unequal participa-

tion in the task.”
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This phenomenon should be familiar to most people who have tried

to use computers in a co-operative way.  The person in charge of the

input device often takes all kinds of actions in a swift manner, and the

by-sitter tries to understand what she is doing, and perhaps also to

tell her what they want her to do, often with little success. These mis-

understandings leads to frustration and irritation among the users, or

at least for the users not in charge of the input device.

A number of typical behaviours when more than one user uses a sys-

tem with one single input device have been observed (Stewart, Ray-

bourn, Bederson & Druin, 1998):

•  The passive user often points at the screen.

•  Users fight for control, the passive user wants to be the one in

charge of the input device.

•  The quality of collaboration gets less collaborative.

•  The passive users get tired of watching.

•  The passive user experiences frustration over not being an equal

participant in the collaborative effort.

Many of these disturbances in the co-operative behaviours seem to

stem from the inequalities in control over the user interface.

With the development of computer applications within new areas,

such as using a media terminal for surfing the Internet using the TV

screen, the problem of co-operative use gets even more evident. By
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using the TV for surfing the Internet, the social aspects of the activity

of web surfing gets more significant due to the social setting that a TV

is used in. Considering this, it shouldn’t be unreasonable to expect

that people will surf the Internet in the company of others to a larger

extent when the Internet is available through the TV in the living

room. The activity of surfing through the television also adds to the

difficulties with co-operation among users, since pointing at the

screen often would require the person to run back and forth from the

sofa to the TV-set due to the longer distance between the user and the

screen.

One way to solve many of these problems could be to use systems that

support multiple input from two or more users simultaneously, so

that all users would have equal possibilities to interact with the com-

puter program and be active users of the application. One way to do

this, and at the same time keep the social benefits of sharing a single

screen for output, is the idea of Single display groupwares (Stewart,

1998). Single display groupwares are applications where multiple in-

put devices are used in combination with a single shared display.

Web based news was selected as the domain for this report for a

number of reasons. News on the Internet is a very common, maybe

even a typical example of infotainment, and it is also one that is still

under development. Web based news has just started its development

from an electronic version of the printed newspaper to something

different; something that takes advantage of the possibilities of the

medium and adapts itself to its new situation of use (Arvidsson, Ihl-
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ström & Lundberg, 2002). Web based news is also interesting in itself

because of it’s widespread use and because of the fact that it fails to

make profits although a large number of people use it (Ihlström,

Lundberg, Vimarlund & Rehnström, 2002). One participant in the

ELIN project is the Swedish newspaper Östgöta-correspondenten and

in particular its electronic version www.corren.se.

The purpose of this report is to examine the possibilities and limita-

tions of single display groupware technology for browsing the Inter-

net via a media terminal.  To examine this, a news site that used a TV

as for output and the same type of input devices as the media termi-

nals do was developed and tested on a number of users

1.1 Research question

The question that this report is investigating is:

What design considerations have to be taken into ac-

count when designing a news service for multiple users

with a television screen for output and two game pads

for simultaneous input?

1.2 The reader

This thesis is written for people who are interested in interaction de-

sign and are familiar with the methods and goals of interaction de-

sign.  A short description of the concept of design space analysis is in-
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cluded in the method chapter, but basic knowledge of usability and

interaction design will definitely make this text more interesting.

1.3 Outline of the report

The report starts with a presentation of the subject and a presentation

of the basic theories that this report is built upon. This can be found

under in the chapter Theories and guidelines.

In the Method chapter, the concept of interpretative case study re-

search is described, and the way it has been applied in this thesis is

explained.

The Prototype is a chapter where the system is presented, how it

works and how it was implemented. A number of pictures of the in-

terface is also included.

The Designing the prototype chapter describes the usability objec-

tives for the prototype, some considerations of the future users of the

system, a presentation of the design space analysis concept, and fi-

nally some conflicts and tradeoffs that became visible in the design

process and how these were taken care of. The reasons for testing the

prototype is also presented, the test method is described and the re-

sults of the testing is presented as an extension of the design consid-

erations found in the design phase.

Discussion is the final chapter of the report where the experiences

from the investigation are analysed and conclusions based on this
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information are drawn. The chapter ends with some suggestions for

future research.
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2 THEORIES AND
GUIDELINES

The technology that is used for web surfing through the TV-set today

is based on a media terminal; a device that is connected to the stan-

dard analogue TV-set and enables it to become a web-browser for the

Internet and to receive interactive television. Even if there are great

possibilities for designing many kinds of PC-like applications for me-

dia terminals, it is something completely different than designing for

traditional computers. The main differences between designing for

media terminals and computers are:

•  the limited resolution of the TV-screen

•  the differences in input devices

•  the constraints that are put on the design of media terminal appli-

cations because of the large variations in ability and age among the

users

2.1 Graphics in applications for media terminals

The possibilities for using graphics are quite different in systems built

for a TV-screen compared to systems built for normal computer

screens. The main differences are the TVs limited resolution, and the

difficulties of displaying fine graphics on the television screen.
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Screen resolution

The difference in screen resolution between computer monitors and

TV-screens is substantial. Computer monitors can be built for quite

high resolutions that makes fine graphics and complex images

viewable, but the way they achieve the high resolution is by trading

off resolution against brightness. This method is not possible for TV

screens since people watch TV in brighter settings than they use com-

puters, so the brightness of the TV-screen must be kept relatively

high. These problems might be possible to solve in the long run, but it

is likely that TV screens will have lower resolution than computer

screens in the visible future. Another problem with screen resolution

is that the effective resolution is dependent on the viewing distance.

Since TV-viewers sit further away from the screen than computer us-

ers, the visual angle will be smaller, and the effective resolution will

as a result be lower than for computers. This means that a media ter-

minal interface designer will have a relatively small area to work with,

approximately 560 * 420 pixels (MSN TV

Server Developer Support Site, 2002)

compared to a computer screen that can

easily display around 1000 * 700 pixels.

Fine graphics and text size

A very common problem when designing

for TV-screens is that fine graphics that

look good on a computer monitor may

appear blurry on a TV screen. The picture

Figure 2.1:  A text box
the way it should be
displayed on a com-
puter screen(top) and a
television screen (bot-
tom) (Picture from
http://developer.msntv.
com/Designing/Graphi
cs.asp)
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to the left shows the difference between a text box the way it would be

displayed on a computer monitor and the way it could be rendered by

a set-top box on a television screen. Nielsen suggests that 16 points

bold Helvetica or similar is necessary to make texts readable when a

TV is used for output. (Nielsen, 1997) This fact adds to the problem

with lower screen resolution, since it makes it necessary for the de-

signer to use larger fonts that takes up more of the available screen

space, and thus makes the available screen area even more limited.

The major design implication of this is that texts must be kept rela-

tively brief compared to texts for web pages that are viewed on a PC.

If texts are to long, they will therefore require extensive scrolling and

will be tiresome for the users to read.

2.2 Input devices

The normal input device for navi-

gation on a media terminal is a re-

mote control or a game pad.  Both

remote controls and game pads are

suitable for media terminals since

they are easy to use for persons

who are not used to computers

(since they don’t require the ad-

vanced motor skills that a mouse

does), and because they allow the

user to sit back comfortably in a

sofa or a chair and use the input

device without taking her eyes off

Figure 2.2: Navigation
keys for the  Nokia Me-
diamaster 9802 S
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the screen. There are four cursor buttons on a standard remote con-

trol, these can be used to move the cursor from one link to another.

There is also an “action button” that is used to follow hyperlinks and

scroll buttons and “back” and “forward”-buttons on the remote con-

trol. The same type of buttons exists on a game pad and can be used

in a similar way.

The major implications of

the use of the remote con-

trol-style input device is

that navigation is mainly

performed in discrete steps.

A click on a navigation

button on the remote con-

trol moves the focus from

one hyperlink to one of the

surrounding hyperlinks, or

from one entry in a menu to the next or the previous entry, depending

on which cursor button that is pressed. Hyperlinks are followed by

pressing the activate button.  A keyboard with a number of extra

buttons is often an optional device that can be used for text input and

navigation. In some cases, a small keyboard is even included in the

remote control unit. Since text input is of little relevance to my inves-

tigation, I will not delve deeper into the issue of text input.

Figure 2.3: The X-box game pad
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2.3 Web navigation in discrete steps

Since the use of the input devices that are based around discrete step

focus navigation are used in the media terminal situation, the differ-

ences between this type of navigation and navigation with a mouse

are important to understand for the designer.  Assfalg, DelBimbo and

Vicario (2001) have examined interfaces that use discrete navigation.

They explain that navigation in discrete steps require a larger cogni-

tive load than using a mouse, since the user must at each time know

in what direction he can move the focus and which button to press to

get to the goal as fast as possible. To reach from one link to another,

the user must often go via a number of other focus points to get to the

goal. If the visualisation of a page changes a lot during this activity,

the process get more difficult and time consuming since the user must

re-orientate himself and find the new possible actions that can be

done every time the page changes. Smooth scrolling or predictable

changes should therefore be made rather than displaying pages with

completely different structure use fast scrolling.  If the changes be-

tween different pages are small, users don't have to concentrate too

much on the navigation.

Jakob Nielsen (1997) also emphasises the differences in designing for

an input device with discrete step navigation compared to a mouse.

He suggest that a complex design with many columns would make

navigation difficult, since the focus must move according to some rule

based on the links relative positions on the x- and y-axis. If for exam-

ple a design with three columns is used and a focus moves to the

nearest position according to the y-axis when the user press the left or
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right button, this could lead to a situation where the focus would

move from column one to column three one button push, something

that would make it difficult to reach the centre column. This suggests

that interfaces for focus navigation should be kept quite simple with

few columns, and that the moving of the focus must be implemented

in a way that is easy to predict.

2.4 Joint activities and joint action s

Clark (1996) discusses the concept of joint activities and joint actions

to explain peoples co-operative behaviour. A joint activity is an activ-

ity where two or more people are trying to achieve some set of goals in

co-operation with each other; this could be set up a strategy for a

football game or to make plans for a party. The users share a domi-

nant goal, and they work together to achieve this goal in co-operation

with each other. It is therefore important for the users to have an un-

derstanding of what the other users know and what their goals are, so

that the joint activity can be successfully co-ordinated.

All joint activities are built around joint actions; actions that requires

two or more persons to co-ordinate their individual actions. When

two persons communicate by language, they are both involved in the

same joint action. Language is a joint action since two or more person

builds a shared understanding of the message in interaction with an-

other. This understanding is built on both words and gestures, and

the receiver of a message is constantly giving feedback to the trans-

mitter of a message by nodding, saying “hmm” etc.
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The participants in a joint activity strive to create a common ground.

A common ground is a framework within which all participants can

understand each other. Without having this framework, actors in a

joint activity, such as a conversation, cannot understand each other

properly. (Clark, 1982) The notion of common ground is important in

interface design. Users have to be able to understand what another

user refers to without having it explicitly pointed out on the screen

each time. When it comes to systems where the screen is further away

from the input devices than in a normal computer systems, such as

media terminal systems where users normally sits a few meters from

the TV-set, the problems of creating a common ground gets more

complex. The user not controlling the remote must rely more heavily

on language, since the possibility of pointing directly at the screen is

taken away.

2.5 The media terminal user

Most web applications are designed with a 20-30 year old user in

mind, and those applications could cause problems when they are

used by older users who normally have poorer vision and motor skills

than young people have. In the development of computer applications

for media terminals, this issue will become crucial sooner than in

computer design, since web surfing through the TV is likely to attract

older users than computer programs do today.

2.6 The use of a media terminal as  a social activity

Research (Arvola & Holmlid, 2000) indicates that TV users are not

using the media terminal to actively gather information, but rather as
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a social device that generates inputs to their conversation with other

users. The whole surrounding of the TV at home is often built for

multiple users: the TV is normally put in front of a sofa with room for

more than one person rather than in front of a chair, it is controlled

by a remote control that can be used from almost any position in the

room, and is normally placed in a cosy surrounding that invites peo-

ple to stay there for a long time. Gahlin (1989) has showed that

watching TV is something people do as a social event. In his study,

73% of the TV-watchers had company in front of the TV-set while

watching TV, and people ate, drank, and engaged in other activities

while watching TV. In these kinds of surroundings, the web surfing is

likely to be used like a tool for social interaction rather than to be

used for strictly goal-oriented surfing to find information. Activities

like web surfing are therefore likely to become more of a social event

when the activity is transferred from the one-person settings of a per-

sonal computer to the social surroundings of a TV-room.

Arvola & Holmlid (2000) interviewed student after playing a quiz

game on a media terminal to gather important qualities-in-use in the

use of the quiz game. They found four main qualities that were desir-

able:

•  Ease is the quality-in-use when fluent interaction between

users and the artefact without disturbances and friction.

•  Enchantment is when an emotional bond is tied between

the user and the system, the user gets deeply involved in

the activity



Co-surfing news

15

•  Entertainment is built around social challenge and ego

challenge. Social stimulation arises from safe conflicts, and

ego challenge arises from competition and testing of skills

and knowledge.

•  Togetherness is the social interaction between the users

that the system promotes. Togetherness gives socio-

pleasure.

In a normal TV-situation, there is one person holding and controlling

the remote control and some number of by-sitters. Holmlid Arvola

and Ampler (1999) claims that there are two kinds of by-sitters: one

kind that participates actively in the TV-watching activity and who

wants to be in charge of the remote control, and another kind that is

more passive and doesn’t wish to engage in the interaction.

2.7 Flexibility in home appliances

In an anthropological study of the use of a set-top box in home life,

O’Brien, Rodden, Rouncefield & Hughes (2000) discovered that the

way people use technology that is embedded in household routines

varies as much as the cultural norms within different households

varies. Technology becomes a way of configuring the home, and the

ways the technology is used is set by organisational activities within

the household.

The authors suggest that it is important not to build prescriptive

models of use into the artefacts. If prescriptive models are built into

artefacts, they are likely to be based on preconceptions about the na-
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ture of domestic environments, and these preconceptions don’t al-

ways correspond to how it really is. The technology should instead be

built for flexible use, and let the users decide in what way they want to

use it in their households. If the artefact lets the users develop their

own routines of using the system, the users are more likely to accept it

than if they are forced to use it in a certain way by the way the artefact

is designed.

2.8 Shared feedback, awareness a nd coordination

Dourish & Belotti (1992) explains the problem of making users aware

of each other’s actions in systems designed for simultaneous use by

more than one user. They claim, even though they don’t use the term,

that most SDGs require some kind of active sharing of information

between users, where a users gives information or request informa-

tion for other users. This active sharing can lead to that some impor-

tant informationdoesn’t get shared, since the owner of the informa-

tion might not consider it important to other users. Dourish & Belotti

claim that the best solution to the problem of sharing information is

when users can passively monitor each others actions and pay extra

attention when something interesting is done by the other users.

When users are aware that their actions can be seen, they can also

tailor their actions to co-ordinate shared activities. This suggests that

it is important when a system for multiple simultaneous use is de-

signed, that the feedback from the system is clearly visible, so that

one user can understand what the other is doing.
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Arvola (1999) examined the use of action feedback to support the by-

sitters awareness in quiz game for a media terminal. He found that

action feedback is useful in critical moments in the interaction when

the by-sitter needs to know what the operator does. He suggest that a

task analysis from the by-sitters point of view should be performed

when designing social applications, and that action feedback should

be used in situations where the by-sitter need to know what the op-

erator is doing.

2.9 Single display groupwares

As mentioned in the introduction chapter, single display groupwares

are systems that are built for simultaneous use of multiple users

where each user has an independent input device and shares a display

with other users. Stewart Bederson and Druin (1999(2) p.286) de-

fines SDGs as

“[…]computer programs that enable co-present

users to collaborate via a shared computer with a

single shared display and simultaneous use of

multiple input devices.”

 

The authors also add that the input channels in a SDG are independ-

ent, every input device can be used to perform all actions that can be

taken in the system separately.
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Benefits from using SDGs

The possibilities of collaborative use that SDGs give make them a

promising way to help users to learn from each other. Studies have

shown that the use of two mice according to a turn-taking protocol re-

sulted in significant learning advantages over children who had to

share one single mouse according to the same protocol. The same

study also revealed that there are tasks which kids prefer to do in

collaboration with a friend rather than performing them alone.

(Inkpen, McGrenere, Booth, Klawe1997)

The results described above suggested that the use of SDGs to support

collaboration could be beneficial for learning. To test this, a system

where children could construct stories in co-operation with each

other was developed. The researchers compared children’s behaviour

when sharing a single mouse with their behaviour when using the

system with two mice that could be used simultaneously. The results

were encouraging: new possibilities for collaboration and peer

teaching emerged; the children that were passive in a one-mouse

situation became more active when they could be in control over an

input device. The children’s curiosity to explore the interface also in-

creased, and they had more fun while using the two-mouse interface

than the single-mouse interface. (Stewart, Bederson & Druin, 1998)

Scott, Shoemaker and Inkpen (2001) did also explore the possibilities

of simultaneous input by implementing a board game for children

that could be use by two users simultaneously with one mouse each as

input device. This study showed that children take advantage of the
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ability to work concurrently if the possibility exists. The study also

showed that users verbal interactions could be constrained when

users have to work sequentially. The authors therefore conclude that

single display groupware could be a good way to support natural so-

cial interaction among users of a system.

The experiments referred to in this paragraph were all conducted

with children as subjects of study, but they are still important when it

comes to systems for adults since the problem of passive by-sitters

exists  in both user groups and since there are no obvious reasons

why double input would only be beneficial for children.

Games as SDGs

The type of applications where multiple input devices has had the

most success is in computer games. Many games includes competi-

tion between people sitting side by side, using one input device each

to control a game that runs on the same computer. The computer is

often connected to a single, shared screen.  In this kind of games, the

fact that people are sitting next to each other and are able to talk to

each other is a vital part of the gaming experience. Crawford (1982)

states in his book “The Art of Computer Game Design”, that social

interaction is a very central part of game playing. To many people the

game’s main function is to be something to build a social event

around, and the possibility for people to meet around something and

interact socially is in these cases often more important than the game

playing itself.
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To play computer games is perhaps a bit different from the news-

surfing situation examined in this report, but the social situation

around the TV-screen is similar in the both activities, and a news

surfing system that engages the users in social activities similar to

those which exists in the game playing situation is very likely to suc-

ceed.

2.10 Transparency in shared interf aces

One problem with having multiple users using the same screen is that

the users can interfere with each others actions, so that one user hin-

ders the other users actions. This problem may for example occur

where pop-up menus are used, or when toolboxes and windows are

opened in top of the shared work area. Zanella & Greenberg (2001)

explains that a number of attempts have been done to solve these

problems, but that they all have had their setbacks.

Dedicating parts of the screen for certain components is one solution,

but it would lessen the working area, and complex tools would be too

large to fit. Another way of solving the problem would be too put local

tools directly on the work surfaces and let them replace the tradi-

tional floating tools. The problem with this solution is that programs

that require many tools consume too much screen space. A third way

could be to display all individual actions on the input devices, but this

would of course limit the users’ overview of the others users’ actions.
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The method that the authors suggest to overcome this problem is to

use semi-transparency. This means that objects are semi-transparent,

so that one person can se through the tools or menus another person

is viewing, and that they therefore don’t block his view completely.

Each component would respond to the commands of the user who has

opened it, and pass all other inputs to the underlying component. The

authors concluded that people liked using transparent menus, and

that it could be a very useful solution to the interference problem.

2.11 Design implications

The following implications for the design are all based on the theories

mentioned above and were used as a base for the implementation of

the prototype.

Social use of media terminals:

•  Activate more than one user. More than one user should be

active in the use of the system to avoid situations where one

user is in control and the by-sitters gets bored or wants the

remote control.

•  Support co-operation. Users should be encouraged to use

the system co-operatively

•  Let the users decide how to use the system. The users

should have the possibility to construct their own rules for

using the system co-operatively rather than being forced to

use it in a certain way.
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•  Make one user’s interaction with the system visible for all

other users. The users should be able to see other users ac-

tion, so the creation of common ground is aided through

the possibility of showing things to other users and “point-

ing” with the personal focuses. The visibility of all actions is

also important since it makes it possible for users to learn

from each other and tailor their own actions to help others

learn from their behaviour.

Graphics:

•  Use large texts and graphics. Due to the distance from the

viewer to the screen, the poor resolution of the TV-screen

and the demographics of the user population, texts and

graphics have to be larger than in normal PC-based web

surfing.

•  Save screen space.  Since the available screen area is rather

small, the parts of the interface used for navigation should

take up as little screen space as possible to allow the news

articles to use more screen space.

•  Consider pop-up menus. If the use of menus that are al-

ways visible consumes too much screen space, pop-up-

menus could be a better solution.

•  Consider transparency. To avoid that one user blocks the

view of another user transparent interface components can

be used.
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Navigation:

•  Use simple navigation devices. Since media terminal users

cannot be expected to be interested in learning new devices

for interaction in the TV situation, such as a mouse or a

keyboard, a device that doesn’t require extensive motor

skills should be used.

2.12 Inspiration for the prototype

To gather inspiration and ideas for the prototype, three different sys-

tems were analysed: one where the screen space is very limited (SVT

text), one where simultaneous social use of applications has been cru-

cial for a long time (two videogames) and one existing electronic

newspaper for PC (www.Corren.se). The videogames were selected

because they are both very popular games that I have personal expe-

rience of and that I know to work very well.

SVT text

Text television has been a medium that makes it possible to provide

text-based information on demand through TV for a long time. The

text television service of Sveriges Television started in 1978 and is to-

day used by more than 2 million users a day. The text televisions

screen useage is very limited, a normal screen contains no more than

20 lines of text, with around 10-12 words on each line.
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To make longer articles possible, the texts are sometimes divided and

presented on a number of sub pages. These multiple pages are only

used when the article really have to be long, the main method that

text television uses to make articles fit is to keep their articles brief

and to include only the most vital information. There are also almost

no sub-headings and unnecessary formatting of the text.

The limited screen area for text television makes it impossible to pre-

sent the overall structure of the text television system on each page,

and the pages has therefore been arranged in such a way that the

structure of the system is easy to learn by heart, with news pages

starting at 100, economy at 200 sports on 300, and so forth. There is

an overview page with number codes for the whole system, but to use

text television efficiently, the user has to learn some numbers by

heart.

In some TV-stations text television services, companies can buy space

for ads. To save space, these ads are normally put on the page of a

certain article, and not on menu pages or sub menu pages. This

makes it possible to use some of the screen space for ads without

making the system harder to navigate through. The cost of including

ads is of course that articles have to be even shorter, or have to be

split up and displayed on multiple pages.
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Multi-player video games

As mentioned before, computer games are a typical social technology.

When it comes to video games that use a television set as output

channel, this fact is even more obvious, since they almost always have

support for multi-user gaming and are normally used in a very social

way. Two computer games were examined to gather ideas for the

prototype. The important issues for the examination were how the

developers had solved the problems of shared vs. private areas in the

game, how the menus for navigation were designed and how the

shared feedback worked. The games I looked at were the ice hockey

game EA Sports NHL 95 for Sega Megadrive and the racing game Su-

per Mario Karts for Nintendo 64. Both games are built for multiple

use by 1-4 users at the same time.

In game playing, a number of different kinds of actions have to be

performed, and these actions are more or less private or public. The

four main activities in the game are:

•  Setting up the game from shared menus - the users select overall

settings as rules, game time and other options together. The way

the video games handle this is to let both users be active at the

same time; they can both move the same cursor up and down in

menus simultaneously, and even interfere with the other users ac-

tions if they want to.

•  Selecting personal settings from a shared menu - each user selects

his team or a character from a shared list, and when a selection is

made, this is displayed in his personal area that the other users

can't effect. Any user can click "Start" at any time to start the game,
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even before the other players has finished their selections. In Su-

per Mario Karts, colour coding makes it possible for each user to

see where the focus of her input device is located or what selec-

tions she has made on the shared screen. In NHL95, two areas on

the screen are reserved for two different teams, but which user that

uses which part is not always set; any user can change the settings

in both teams’ areas, and the users can choose to join any of the

two teams.

•  Editing personal settings from a personal menu - in the NHL 95

game, a player can stop the game at any time and perform actions

from a personal menu, such as change players or "pull" the goal-

keeper. These menus are completely personal so the other users

can't make changes from them or interfere with the owner's ac-

tions.

•  The playing situation - each player controls his own car or player.

In NHL 95 all players look at the same playing window, and con-

trols their own players. A coloured area beneath the player’s feet

indicates which hockey player that can currently be controlled by

which user. In Super Mario Karts, the screen is divided in up to

four parts, depending on how many users that are playing at the

same time. Each user has a separate area on the screen, and which

area that belongs to which player can be seen because of the differ-

ent looks of the characters they chose before the game started, and

because of the colour coding that is used in the frames around the

separate windows.
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Electronic newspaper

Corren.se is a typical modern electronic news service that has a sub-

stantial number of users. Corren’s page uses a list of links in the left-

most part of the screen where the main sections of the newspaper can

be selected. When a section is selected, it opens with headlines and

briefs summaries of some articles in the main part of the window. A

submenu of the selected section is also displayed next to the main

menu. If the user scrolls down, she can find headlines of other news

articles. The startpage of Corren is arranged in the same way, with

articles and links to the different sections of the newspaper.

2.13 Design implications from the analysis of these

applications:

•  To keep texts short is a good way of making the system easy and

enjoyable to use.

•  It is important to make it possible for the users to quickly get an

overview of the system. One setback of text television is that you

need to have some experience to use it efficiently. If this problem

of navigation could be solved, it shouldn't be too bold to say that

people would probably use a larger part of the system, just because

it gives them an opportunity to find things they didn't knew existed

before.

•  Users can decide how to use a system themselves. There is no need

to decide how the users should share the work in the system. It is
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possible to have menus where users can interfere each other’s ac-

tions if they would like to, and let the users decide how to solve

these possible conflicts by themselves.

•  Colour coding is a good way of showing which areas of the screen

that belongs to which user, and which that can be used by all users.

•  News should be available immediately when the user starts the

system, the users shouldn’t have to do a lot of clicking to reach the

news articles.
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3 METHOD

This report is based on an interpretative case study of the design of a

system for surfing co-operatively on a shared screen, and a user test-

ing of the design.

3.1 Explorative design

When an application is designed, especially one that supports a new

task such as the prototype that was built for this report, it is of course

essential for the quality of the resulting design that as many possibili-

ties as possible have been tested and evaluated.

Figure 3.1: The development of the design space
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To explore as many design options as possible I have used a method

called Design Space Analysis (DSA), sometimes called Design Ration-

ale. To make a DSA is in a way to design a design space, to make an

explicit representation of the possibilities, choices and reasons behind

the choices that have been made in the design process. (MacLean,

Young & Moran, 1999) The DSA is more than a record of the design

process; it is a product that is generated through the design process,

and is therefore something that has to be designed in it self. The DSA

was in this work used to record what possibilities existed at different

Figure 3.2: The unlinear nature of the design process. (Löwgren
& Stolterman, 1998)
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stages of the design process and what these design decisions were

based on. (MacLean & McKerlie, 1995)

To diverge in the design process is to open up the design space and

explore a large number of different design possibilities. That diver-

gence is achieved is in itself not a guarantee that a design will be suc-

cessful, but it makes it much easier to make a wise choice between the

many design possibilities that exists. All explorations of the design

space won’t render useful ideas, but some of them will, and if you ha-

ven’t explored a possibility, there is now way you can now if parts of it

could be useful in the end. Another reason for diverging before de-

signing the final solution is to find what the problem really is. Löw-

gren & Stolterman (1998) writes that the design problem grows with

the design solution; you must explore the different possibilities to get

to know what your design problem is.

The design process goes from vision to design specification, but the

way to get there is by no means straight. While moving towards the

solution of the problem, the designer must constantly go from consid-

erations about the big picture and the main functionality of the sys-

tem down to the detailed level of specific design features to try these

out and see if they can render something useful. (See Figure 3.2) This

shifting between different levels in the design work is necessary to ex-

plore possibilities and see what problems and opportunities these

solutions rendered when they are specified in more detail. When a

solution is tested, important lessons are learned that can be used for

the final solution, or just discarded as useless.
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An explorative design was made for this report, simply because de-

signing is the only possible way to find out what constraints and de-

sign challenges that exists when designing a certain type of applica-

tion.

3.2 Provotyping

In every day life, people are involved in way to many activities all the

time to keep asking themselves why they do things the way they are

doing them. This is a problem for researchers who strives to develop

new solutions to different kinds of problems, since people soon takes

common practices for granted and don't even feel a need to ask them-

selves if they are good or bad. This taken-for-grantedness makes both

the practices themselves and the possible problems with the practices

"invisible", and therefore impossible for the researcher to examine.

(Morgensen 1999)

To make these invisible practices visible, Morgensen (1999) has in-

troduced a concept called provotyping. Provotyping refers to design

that challenges the taken-for-grantedness in people's practices, and

therefore makes the concepts that people take for granted about the

practices visible. In this study, provotyping was used to pinpoint what

is important in co-operative use of a mediaterminal for surfing the

Internet.  The introduction of an extra input device in the surfing

situation made the use situation very different from existing systems,

and this caused interesting reactions from the users.
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3.3 Case studies

The use of case studies as a scientific method has become quite com-

mon in recent years. Westlander (1999) explains that case studies are

a good way of exploring and understanding the core concepts of ac-

tivities in their natural contexts.  The researcher that conducts a case

study doesn't want to manipulate conditions and variables to obtain

her results. Instead, she wants to explore the activity in its natural

context.

Stake (1994) explains that case studies address both what is common

and what is particular to a certain case. Since each case study exam-

ines a particular situation and activity, single case studies are not

used to draw large generalizations upon; instead, case studies are

small steps toward generalization. When a large number of case

studies are compared with each other, patterns can emerge which

generalizations can be drawn from. A single case study can never be

used to draw grand generalizations from, but it can be used as a

negative example to delimit grand generalizations.

Interpretative studies are studies that are based upon the assumption

that:

"[...]our knowledge of reality is gained only

through social constructions such as language,

consciousness, shared meanings, documents, tools

and other artifacts."

(Klein & Meyers, 1999, p. 69)
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Interpretative studies are closely tied to the hermeneutic circle, which

states that understanding of a complex activity is achieved by break-

ing it into parts, analysing them and putting them back together to

form a new understanding of the complex whole.

The case study approach was used for this report since the study of

the particular situation of designing for two users surfing news with

double inputs is interesting in itself, and is at the same time interest-

ing as one case that adds to the knowledge about the use of double in-

put devices and social interaction between users.

3.4 Procedure

The topic for this essay was selected as a continuation of the research

on social co-operative use where multiple users use a system where

one user is in charge of the input device (Arvola & Holmlid, 2000,

Holmlid, Arvola & Ampler, 2000)  The field of electronic news was

selected for the reasons mentioned in the introduction. The use of two

multiple input devices was chosen since it seemed to be a promising

solution to activate the by-sitter (Inkpen, McGrenere, Booth & Klave

1997) and to increase the social interaction (Scott, Shoemaker & Ink-

pen 2000). A further explanation of this can be found in the theory

chapter.

To make visible what is important in designing for simultaneous use

and to examine the possibilities of a shared screen, a prototype that

was designed. The prototype was designed to support multiple si-
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multaneous input on a single shared screen. Ideas for the design was

gathered through an analysis of some related existing systems, details

of this analysis can be found in the theory chapter. The system was

then designed in an explorative way, where as many ideas for the de-

sign as possible was gathered in an iterative way. Ideas where gath-

ered through brainstorming, the resulting ideas and problems of the

brainstorming were developed a bit further, a new brainstorming was

used to get more ideas based on the former ones, and so on. When the

design space seemed to be diverged as much as necessary, solutions

and ideas were tested and developed.  Some ideas were kept, other

ideas were discarded and some ideas were transformed to fit with

others. This process continued until the final solution was ready. The

solution was then implemented, and some modifications were made

in the implementation process.

The prototype was tested with users to examine the activity of co-

operative surfing in a natural setting and give a fuller understanding

of its nature. This testing revealed a number of conflicts and impor-

tant concepts of surfing together that are important to consider when

designing for this activity. The experiences from the design process

was combined with the results of the user testing to give a deep un-

derstanding of the situation of surfing news with multiple simultane-

ous input devices on a shared screen. To be able to draw more general

conclusions based on the results that were gathered from the design

process and the testing, the results was interpreted in the framework

that the theoretical study had set up.
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4 THE PROTOTYP E

The prototype described

in this chapter should be

seen as one attempt to

achieve solve the problem

of engaging the by-sitter

through the used of si-

multaneous input on a

shared screen. The result

of the design process was

a prototype where two

users could surf a news-

site co-operatively with

one input device each.

The electronic news-site

www.Corren.se was used to provide authentic news material for the

prototype, and the Corren logotype was included in the interface to

make it look realistic.

4.1 Hardware and software

The prototype was implemented in Macromedia Director, and run on

a PC as a Macromedia projector file. The PC was connected to a large

(28” widescreen) TV via an Averkey 300 signal transformer that al-

Figure 4.1: The game pad used for the
testing, a Thrustmaster Dual Analog 2.
(Picture taken from
http:///europe.thrustmaster.com/
products/d_prd.php?p=T39)
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lows the computer screen to be displayed on a TV-set. The input de-

vices that were used were one gamepad (Thrustmaster Dual Analog 2)

that were quite similar to the one used for the Microsoft X-box, and a

keyboard that were connected to the PC. The participant using the

keyboard used the arrow buttons to move the focus, the enter button

to select links and the page up/page down buttons were used for

scrolling. The participant with the gamepad used the direction-button

instead of the arrow buttons, a fire button for selecting, and used two

buttons at the back of the gamepad for scrolling.

Figure 4.2: The user interface with both widgets opened.
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4.2 The interface

The navigation in the news browser is built around two browsing

widgets, one for each user, that are personal for the users and cannot

be affected by the other users once they are opened.  (See figure 4.2)

The widgets are opened from a menu at the top of the screen that

contains the main menu entries such as sports, domestic and culture,

categories that are used on the Corren.se web site. (See figure 4.3)

The number of available main menu categories and available news

pages are much less than on Corren.se due to limitations in screen

space.

Both users have their own focus on the screen (one is yellow and the

other is red), that they can move sideways in the top menu bar. When

the user has his focus placed on the left or right outermost position of

the screen and tries to move it one step further, the menu bar scrolls

so that each the next entry on the list is selected. Green, semitrans-

parent arrows indicates whether more entries are available in that di-

rection or if the end of the list is reached.

The navigation widgets

An entry on the top menu is selected by pressing a button at the game

pad while the focus is on that menu entry. The submenu that corre-

sponds to the top menu entry is then opened in a navigation widget

that is personal for the user that opened it and can’t be affected by

other users. The widgets have the same colours as the focuses of the
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users; one is yellow and the other is red. The submenu can then be

scrolled in the personal navigation widget, and when a users finds a

headline that she finds interesting, she can select it by clicking the

activate button on the game pad when the headline is in focus on the

navigation widget. The news article will then be opened on the read-

ing area in the background.  The users can always scroll the article in

the background by using the scroll buttons on the gamepad, and this

is possible whether the navigation widgets are open or not, and does

always affect the reading area only.

Hiding and moving the widgets

A user can make her widget transparent at any time without closing

it. The widget will then appear behind the news text as a shade, and it

can then be moved by the user if she presses the direction buttons on

her input device. The colour is also changed to a pale grey that makes

it “disappear” in the background to avoid interference with the text

above it. When the users wishes to turn her widget on again it will

Figure 4.3: The left side of the top menu bar before and after a
user has moved the yellow focus one step left.
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become visible at the

place where the

shadow has been

moved, and it will

have the same head-

line in focus as it

had when it was

turned into “move

mode”. The move

mode can therefore

be used both to

move the widget and

to make it tempo-

rarily “invisible” to

allow the text beneath it to be read without having to close the widget

completely.

Video clips

Film clips can be also be viewed in the system. When a user wants to

watch a video clip, he just selects the video clip-headline among the

other headlines, and the video clip then starts in his private widget

that turns into a video widget that can be moved in the same way as a

normal widget can. The film has to be closed by the user before he can

use his widget for navigation again. The other user can continue using

the system as before while the other watches a video clip. To restart a

film clip, the user can click close and then open the video clip again.

Figure 4.4: A widget in ”move mode”
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The other user can watch

a film clip at his widget

at the same time, but the

sound of the second film

clip will be blocked out

until the first film clip

finishes to avoid that the

first sounds gets dis-

turbed.

Private and public areas

Both the top menu and the area in the background where the news

texts are shown are public, that is they can be used by both users and

one user can change a selection or transformation that has been made

by the other user. The top menu bar is for example possible for both

users to select from and to scroll at the same time, both users can

even be on the same menu entry at the same time.

The news area can be controlled and a new article can be selected by

both users even if the other user is already using it for reading a text.

This means that it is completely up to the users to decide how to share

this public area efficiently; the system in itself allows both co-

operative and competitive behaviour.

Figure 4.5: A film clip running in a
widget.
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Transparency and layers, making widgets “invisible”

The use of  layers is visible in many parts of the interface. The Corren-

logo in the bottom left corner is the most obvious example. This logo

is always present in the background and isn’t affected by the users

scrolling of a text in front of it. This is done to give a coherent look of

the system, and to make it obvious for the user when she is on the

Corren website and when she leaves it.

Semi-transparency and layering is also used in the navigation widgets

to minimize the problem of one user blocking the others view with his

navigation widget. When a navigation widget is opened, most of the

text behind it can still be seen through the opened widget, due to its

transparent nature. In most cases, text behind the widget can be read

through it if the user really needs to, although this requires some ex-

tra effort from the user.



Co-surfing news

43

5 DESIGNING TH E

PROTOTYPE

The design of the prototype described in the last chapter was based

on the implications for design that can be found at the end of the the-

ory chapter. The method for designing was the explorative design ap-

proach described in the method chapter, and design space analysis

was used to capture the reasons behind the design decisions. These

decisions and  reasons for the decision are described in this chapter.

5.1 Interaction design objectives

The main usability objectives for the co-operative surfing interface:

•  Enhance the users feeling of togetherness; encourage both

users to be active at the same time.

•  Enhance the users feeling of ease. Navigation should be

easy and doesn’t consume to much screen space. Texts

should be easy to read

•  Make the system entertaining and enchanting. Encourage

social interaction.

•  Support the creation of common ground among users.
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5.2 The users

The prototype was designed to be flexible and dynamic. It should ful-

fil the needs both for people who are used to advanced technology

and happy to spend some time to learn how the system work, and for

users who are not used to technology and who doesn’t want to spend

more time than is necessary to learn how to use the system. To make

these two categories of users more concrete, I used two user profiles

based on profiles that was developed for the ELIN project.

The early adopter that was kept in mind was a 24 years old man who

buys all the technology he can afford, and who makes an effort to get

the most out of his equipment. He’s not afraid of spending some time

on the Internet to get the latest patches or plugins for an application,

and he gladly spends some time to find out how to use all the func-

tions on his gadgets.

The other user I have focused on is a 60-year-old woman. She doesn’t

enjoy technology per se, but she uses it for small tasks when she finds

a way of using it that she likes. She certainly doesn’t want to spend

hours on learning how the technology works, and she is not interested

in technology tha she doesn’t really need.

5.3 The design process: conflicts, t radeoffs and de-

sign decisions

The social use of media terminal systems opens up a number of pos-

sibilities for different kinds of usage. A person can use it just to find

information for himself, or together with a friend with a group of
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friends to surf around for fun, and talk about news they find in the

system. The different needs that these different activities give rise to

can sometimes comes into conflict with each other, and a number of

decisions of what to support in what situation therefore have to be

made. In this section, I will present some of these crucial choices that

had to be made, and explain why they were solved the way they were.

Should all users have equal control?

Since the prototype should use two input devices, the first thing that

had to be decided was whether both users should be equal when it

comes to interaction with the system, or if one user should have more

power than the other.

One way of activating the by-sitter without putting him in full control

could be to support her pointing and interaction with the user in

control by letting her move a pointer on the screen with her input de-

vice. The pointer should always be visible at the screen, but it could

not be used for selecting news or activating butotns. This solution

could be useful for making the users interaction easier and enhance

the creation of common ground between the users, but it would

probably not be enough to encourage the by-sitter and keep her from

becoming passive.

Another solution could be to make both users able to select news from

submenus, but to let only one user be in charge of selecting what

submenus to open from the main menus. This way,  the users



Co-surfing news

46

wouldn’t be able to interrupt each other by shifting a menu that an-

other user is already using. This solution would activate the by-sitter

to a larger extent than the former solution, but she wouldn’t become

equal to the other user.

The third way, and the one that was selected, is to make both users

equal, and to let both have full control over the system. The advantage

with this solution is of course that it makes both users equal, and that

it therefore doesn’t force one of the users to take on a more passive

role than the other. The setback is that the users can interfere with

each other’s actions. This solution was considered to be the most

promising anyway, since it would be most likely to engage the by-

sitter, and that it, in accordance with the theories by O’Brien et al.

(1999) presented in the theory chapter, was flexible and allows the

users to tailor their co-operative use any way they want to.

Navigation system

A number of different kinds of menus would be possible for an inter-

face for digital television, but the constraints that the limitations in

resolution, the difficulties in using fine graphics and the use of an in-

put device with discrete step operation makes many solutions impos-

sible. The solutions that were considered on this stage were:

Menus that are constantly visible - menus on the side of the screen

that the news articles are selected from, the same basic idea as in

most news pages on the Internet today. The advantages with this ap-
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proach is the overview of the system that it allows. The disadvantage

is that it uses much of the screen space, and the screen space is al-

ready limited.

No menus – pages are selected using a system like the one that text

television uses today. (See figure 5.1)The advantage is that the navi-

gation consumes very little screen space. The disadvantage is that the

users have to learn a lot

of information by heart,

something that would

probably limit the users

use of the system, and

reduce the scalability of

the system.

Menu widgets – All the

navigation could be

made from menu wid-

gets, so that the main

area is always shown in

the backgroud, but

when the user pushes a button, a menu widget opens in the fore-

ground on which all navigation can be done. The news that is finally

selected is then displayed in the main area in the background. (See

figure 5.3)

Figure 5.1: A sketch of an interface with-
out menus, where news articles are
searched by content or identity number.
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Popup menus – Popup menus could be used for the navigation. These

could be made so that the users opens them on a button push, or in

combination with a main menu, so that popup submenus could be

open from the always visible main menu. (See figure 5.2)

The solution that was selected for the prototype was made as a com-

bination of the pop-up menu option and the widget option. As men-

tioned in the last chapter, the navigation widget in the prototype is

opened from the main menu, which is always visible on the top of the

screen. The reasons for this choice is that the always visible main

menu gives the users an overview of what the system can provide, and

the use of pop-up widgets makes the menu system less space con-

suming than if the submenus were always visible.

Shared vs. in-

dividual per-

formance

When a shared

display system is

in use, people can

be said to have

multiple agendas.

A shared agenda

is an agenda that

all users follow.

One example of

Figure 5.2: A sketch of a splitscreen ver-
sion with one half of the screen for each
user, a shared main menu bar in the
middle and privat submenus.
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this could be to paint a family in a shared painting system. The indi-

vidual agendas are each users personal agendas. These can be, if I

again use the example of painting a family, to paint a mother or father

or to paint a daughter and the family dog. If the system is not de-

signed properly these different individual agendas can of course come

into conflict. An example of this could be when one user wants to use

a part of the screen for something, and another user is already using

that particular part of the screen for one of his individual actions. In-

dividual agendas can also come into conflict with the overall shared

agenda, for example when one user uses a tool that blocks the view

for other users so they therefore can’t see what lies beneath the tool-

box and therefore can’t establish common ground.

The conflicts between individual and shared agendas will of course

lead to compromises when designing for shared screens.

Two main options were developed at this stage. The first one was a

shared screen option with separate menus, and a split-screen option

where the users had one half of the screen each and could select news

from this half without having to be interrupted by the other user. (See

figure 5.2) The other option was to keep the menus separate and have

a public reading area, so that both users could navigate through

menus without disturbing each other, and when they found some-

thing of interest, this could be put to the reading area for shared

viewing and reading. (See figure 5.3)
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In the end, the sec-

ond option was

chosen, since it was

considered most

promising to sup-

port co-operation

among users. The

problem with this

approach is the

possibility of users

disturbing each

other. The way this

problem was tack-

led was to use

semi-transparent navigation widgets to make interruptions less dis-

turbing. The widgets have also been made movable so that the users

can put them on the part of the screen where they think it causes the

least disturbance possible. (See figure 5.4)

The system was designed to allow all users to affect everything on the

screen, even if another user already is using the same area for some-

thing else. This decision was based on the assumptions that stems

from the observation of O'Brien et al. (1999) described in the theory

chapter that users are better fit to know in what ways they should co-

ordinate their specific activities than the designer of the system is.

The flexibility of use should therefore be there so that the users can

Figure 5.3: A sketch of a version with
separate menus at the sides and a shared
news area in the middle.
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develop a way of using the system that is efficient for them in their

specific situation.

When it came to video clips, an important design decision had to be

made concerning where the video should be shown. Two main alter-

natives were considered. The first alternative was to show the film

clip in the area in the background where news was otherwise dis-

played. The advantages of this approach were that the film window

could be rather large. The setbacks was that it would block the whole

reading area for as long as the videoclip lasted, and this could be for

quite a long time compared to the time it takes to read a news article.

The second alternative was to show the videoclip in a new pop-up

window that were floating on top of the background, in the same way

as the navigation widgets do. The advantage with approach is that the

Figure 5.4: Sketches of solutions for video clips, the left picture
shows a solution with a pop-up video widget, the right picture
uses the background area for video.
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news area isn't blocked and can therefore be used for reading articles

in the meantime. The disadvantage is that another window is opened,

and that this window will be yet another window blocking the screen

area. Another problem with this solution is that the user that have

opened the video clip is now in charge of two personal windows: the

navigation widget and the video widget, something that could be dif-

ficult to design for in a natural way. (See figure 5.4)

The video clip function that was used for the prototype was discov-

ered as a solution to the problem with having two windows open

while watching video clips in a pop-up window. Instead of using a

pop-up window, the navigation widget was turned into a video wid-

het. This solution eliminated the problem with having two focuses,

and it allowed the other user to continue surfing news while the video

clip was running

Enforcing peace vs. allowing conflict

Because of the decision to keep the possibilities of  changing the other

users actions and keep all possibilities of interaction open, the ques-

tion of what conflicts the system should allow became important. For

a product that isn’t used a social artefact, it would be quite obvious

that as many conflicts and interruptions as possible should be

avoided. When it comes to systems that support social activities on

the other hand, this isn't necessarily true. Playing around with the

interface and teasing and mocking other users can be a part of the ac-

tivity in itself. In a study of computer games multi user games with
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shared feedback, Arvola (1999) states that mocking and teasing is an

important part of game playing. The choice that has to be made is

thus if and when it should be possible for a user to interrupt another

users action.

The way this was solved in the design of the prototype was to let the

main menus be accessible to everyone, but when a pop up menu is

opened, it is personal and can’t be used by other users than the one

who opened it.

Strong enough visualisations for whom?

To make an object in the foreground, such as a menu, sharp and

clearly visible, it has to be separated from the background in an obvi-

ous way. To make it as readable as possible, the menus should be

Figure 5.5: A semi-transparent widget in navigation mode (left)
and in hidden in move mode (right).
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completely opaque and differ as much as possible from the back-

ground when it comes to colours. Of course, this method has the set-

back of blocking the surface beneath the object so that it can't be

viewed or worked upon by another user. The problem here is that

when two users need the same screen space for two different activi-

ties, it is impossible to support both users’ actions without compro-

mising. The more one of the user’s readability is optimised, the more

the other user’s readability is decreased. (Holmlid, Arvola & Ampler,

2000)

To make menus in the foreground fairly readable and at the same

time avoid blocking objects in the background, the widgets in the

prototype uses high contrast colours to keep readability although they

were turned semi-transparent. The widgets uses dark background

colours and bright text colours, so that they interfere as little as pos-

sible with the background that uses black text on a bright back-

ground. A degree of transparency was selected so that widgets were

possible to read through if the user tried, but they were not so trans-

parent that texts on the widgets were disturbed by interference from

the underlying texts. The possibility to hide the widget behind the text

was also implemented so that users could read texts in the back-

ground area easily without having to close the menu completely. (See

figure 5.5)

5.4 The prototype in use

The prototype was tested to find out how users would use the system

and what they thought about it.
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The main goals of the user testing was:

•  To find out if the system activates more than one user.

•  If one person takes control or if both users are engaged in

the interaction. If one person takes control, why does this

happen?

•  To see if the users enjoy surfing co-operatively

•  To see if the system stimulates social interaction between

the users

•  To find out if the users disturbs and interrupts each other’s

actions either deliberately or unwillingly. If they do disturb

each other, why does it happen?

•  To find out where in the system problems occur, and why

they occur there.

•  To see if the use of private and public screen areas feels

natural for the users or if it makes them confused, and to

examine why they feel the way they do about it.

Participants

The users that participated in the experiment were all early adopters,

users that are used to new technology and take an interest in getting

to know new programs and equipment (see introduction). Early

adopters were used for the testing, since this group of users were

more likely to get to know the program quickly and use it in a natural

way. The users of each test session were two persons who knew each

other well before the test and who frequently interacted with each
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other socially. The reason for this selection of users was that the

situation should be as similar as possible to the situation in which

such a system could be used, that is in a home environment with peo-

ple you know and are used to interact with socially. Five test sessions

were performed with two users participating in each session.  Two

pairs of female users, two pairs of male users and one pair with one

person of each sex were used to get an as broad perspective as possi-

ble on the testing.

Setting

The test sessions were run in the HomeCom-flat; a flat that is spe-

cially equipped for testing home-technology in a home-like environ-

ment. A PC was connected to a TV, and a gamepad and a wireless

keyboard were connected

to the PC and set up so

that they could be used

from the sofa in front of

the TV. The room was ar-

ranged so that it looked

quite much like a living

room in a typical Swedish

home. Coffee, cookies and

some very tasty home-

made muffins was avail-

able to make the users feel

relaxed and at ease.

Figure 5.5: The livingroom of the
HomeCom-flat were the testing took
place.
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The test session

Before the users could start using the system, a short introduction of

the system was given to them by the test leader who described and

showed how the system worked; what buttons that were used on the

game pads, how to open, move and select articles from a menu wid-

get. The users were encouraged to ask questions to make sure they

understood how to use all functions of the system. The startpage was

then selected, the widgets were closed and the test persons were given

one input device each. They were then told to start using the system

any way they wanted to. The test continued until the users got tired of

it, around ten to twenty minutes.

Observation of the users’ interactions

During the test, a person was sitting in a chair beside the sofa taking

notes on the users’ behaviour, their social interaction, the way the us-

ers used the tools of the system and how they shared the screen area.

The main activities that the observer was looking for was:

•  Silence

•  Talking

•  Fighting

•  Friction in the social interaction between the users

•  Friction in the interaction between user and the system

•  The development of strategies for using the system

•  Playing
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The users speech was recorded so that it could be analysed in more

detail afterwards.

Interviews

To find out what the users thought of the system, a post-test interview

was performed. The participants answered the questions together

with their test partners and were given time to answer the questions

as extensively as possible. The questions focused on the users experi-

ence of the system and their thoughts about surfing co-operatively.

The questions that were used:

•  How was this?

•  Did what you did now differ in some way from the way you are

used to surf? In what way?

•  Was there something bad about surfing the way you just did?

What?

•  Was there something good about surfing the way you just did?

What?

•  Was something peculiar or difficult to understand? What?

•  How do you think this system would be used if it was available to

you at home? Do you think it would be used?

•  If you could change something about the system, what would that

be?
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Limitations of the prototype

The fact that the prototype is a prototype and not a finished program

caused some limitations in the functionality.  Firstly, it is a bit slow

compared to what you would expect from a finished system. There is

a small time lag between clicking a button and the result of the button

click. Secondly, the prototype isn’t connected to a database and

therefore has to be “filled up” with news manually. For this reason,

the news that were used in the test sessions wasn’t as fresh as the

news on a real electronic newspaper would have been. The main part

of the news was gathered the day before from the Corren electronic

newspaper, but some of the users commented that the news articles

weren’t really fresh.

5.5 Results of the user testing

The results gathered from the observations and interviews was of

course differing a bit between the five pairs of users, but a number of

patterns in the users behaviour could be found. The users

development of strategies for using the system could be divided into

three main phases: exploration, negotiation and turn taking. This de-

velopment could be seen in all test sessions except one.

Exploring the system

All users began by exploring the system; trying to figure out how to

use the system efficiently, test the systems limits and what was al-

lowed and what wasn't. In two of the test sessions, this exploration

led to screen wars where one user chased the other and put his widget
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in front of the others. I write "his" since this only happened when

both test persons were male, but I won't draw any conclusions from

that in this report. The test persons didn't have any difficulties in fig-

uring out all the functions of the system, and in general they thought

that most things were quite understandable.

There was, however, one thing that confused all of the users to some

extent: the shared screen area for news reading. All pairs of users ex-

pressed an amount of confusion when they realised that this area

could be affected by both users, and that the other user could change

what the first one had done by selecting another news article. Typical

comments on this was:

"But... if you want to look at an article while I... we

cant' read the articles at the same time."

"It feels a bit weird that we can use it both at the same

time."

After the users had been exploring the system for a while

and knew how to use it, they all accepted that there was only

one part of the screen to watch articles in, and started to try

using it for reading news in co-operation with each other.

This phase, the negotiation phase, was found in all test ses-

sions and took place when the exploring and fighting was

finished.
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Negotiation

The intitial strategy that all users developed was a strategy including

negotiation in the selection of news articles, where both users used

their input devices simultaneously.

Menus were browsed and news articles were selected by both users

who negotiated with each other when trying to find something that

interested them both, or at least something that interested one user

so much that the other accepted to wait while she read it. When both

users had finished reading the article, or when the person who was

most interested had finished reading the article, both users made

their widgets visible and started looking for more news. The users

made sure that both users were active in the process of selecting news

by claiming their right to decide what should be viewed next by saying

"I want to look at this after you have looked at your’s" or by encour-

aging the other user to suggest something by telling her that “Now it’s

your turn”.

In one of the sessions, let us call it session one, the negotiation strat-

egy soon made surfing impossible because of the way the users

started competing with each other. Both users started selecting new

articles although the other user hadn't finsished reading the one he

had selected. The other user got annoyed and tried to take back what

he was reading or select another article.  This lead to a situation

where one of the users almost stopped using his input device after a

while and instead sat back and had some coffee instead. When the

passive user found something that interested him, he commented the
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text and if he saw something that interested him in the active user’s

menu, he asked the other user to select that article for him.

In another session, session two, the users were a bit afraid to disturb

each other. Both users felt a little embarrassed when they accidentally

interrupted the other user, and this made the browsing of articles in-

efficient since no one dared to interrupt the other. This pair didn't

really develop a turn-taking strategy, instead they continued to surf

by negotiating with each other, but they were a bit hesitant through-

out the whole session, and they spent a lot of time browsing the

menus rather than reading news articles.

In the remaining three of the five test sessions, the negotiation strat-

egy was working quite well for a few minutes; both users were active

and tried to find news that interested them. After a while, though, the

users couldn't agree on what news articles to pick anymore, and

started telling the other that they wanted to choose next, and there-

fore initiated a new strategy that was based on more or less co-

operative turn taking.

Turn taking

The turn taking strategy consisted in letting one user choose one or

more articles, and then to let the other take over for a while selecting

one or a few articles in a row, before the roles changed again. When

the other user was reading an article, the passive user was either eat-

ing a cookie and looking around in the room, or reading the article
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the other user had selected if it seemed interesting enough. The users

developed this strategy as soon as they couldn't find any news articles

they both wanted to view anymore, and when they had got tired of

being interrupted by the others actions all the time.

Social interaction

The social interaction and the chatting about the news that were read

was expected to become more evident in the double input system,

since users could show each other news articles, point at parts of the

screen with their widgets and compare their actions with each other.

The users testing showed that that wasn’t really the case. Instead, the

focus of the conversation shifted from the news content to talk about

navigation and how to coordinate both users actions to avoid con-

flicts. When the users changed their behaviour from negotiation to-

wards turn taking, the talk about news increased as the need for co-

ordination of actions diminished.

The widgets

The participants in the test session didn’t use the transparency of the

widgets to read through the other persons widget when it blocked

what they were reading at the moment. Instead, they asked the other

person to move her widget or didn’t bother to read the text at all.

When asked, the users said that it was too tiresome to read through

the widget, even if it was possible to read through them.



Co-surfing news

64

One explanation of this unwillingness to read “through” the other us-

ers widget could be that it wasn’t transparent enough. If the widgets

had been made more transparent, that would perhaps have made the

users read “through” them to a larger extent. At the same time, an in-

crease of the transparency would have decreased the readability of the

text placed on the widgets. This is the design conflict that was de-

scribed in the paragraph Strong enough visualisations for whom? in

the design chapter. This problem will of course always be an issue

when designing interfaces where semi-transparency is used: how

much transparency should be used to make both the foreground and

the background usable?

Another explanation why the users moved widgets rather than read-

ing through them could be that they aren’t used to accepting anything

less than perfect readability on the computer screen. Since the normal

situation for using computer programs includes only one user, texts

are always displayed in the best way possible without having to make

sure not to disturb other users. If users had used this kind of pro-

grams for a while, they would perhaps become more tolerant to dis-

turbances and compromises on the screen.

The “Corren-logo” in the background

The Corren-logo that was always visible in the background of the text

didn’t seem to interfere at all with the users actions and the readabil-

ity of the text showed above it. None of the participants expressed any

annoyance with it or commented that it was bothering them in any
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way. That it filled it’s function of making the users aware of what page

they were viewing was at the same time quite obvious, since the con-

versation between the participants made clear that the users realised

that they were surfing news from Corren.

The wish for total control

All test sessions made clear that the users felt uncomfortable with

sharing the screen without being able to do one thing each at the

same time. Comments like these were very common:

“It feels like only one can use it at a time, it’s no use

that you sit here two at the same time.”

Some users had quite a hard time to understand that the system could

be used by two persons simultaneously and expressed big surprise

when they realised how it really worked.

“But… how can it be that…’cause normally you can’t

use it two at the same time […] it’s a bit weird that we

can use it both at the same time.”

The users seemed very unwilling to share the control over screen ar-

eas that they had already altered, they didn’t really want anyone to

change what they had done. This wish for total control over the screen

area gave rise to a wish that were expressed by all five participating

pairs of users, both during the test sessions and in the interviews af-

terwards: the wish for the possibility of splitting the screen and let the

user interact on one part each.

Another behaviour that also seemed to stem from the need for control

over the screen area was that some participants felt that the other
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participant had been doing most of the interaction with the interface,

even though the time each user used the interface had seemed to be

quite equal. In one case, the user that quite obviously was in charge of

at least half of the navigation stated afterwards that:

“It [to use the system] was fun except that he was in

charge all the time.”

The users were obviously not satisfied with sharing the news area and

be in control of it together with the other participant, they wanted a

part of the screen that were entirely their own. The reason for this

could be the expectations that the multiple input devices create. Since

the most common use of multiple game pads today is for computer

games, this could have given the users the expectation that they

should be able to use them both at the same time all the time. As de-

scribed in the theory section concerning computer games as SDG:s,

one of the main features of computer games is competition between

multiple users at the same time. The fact that this is by far the most

common use of multiple input devices could also have triggered these

preconceptions about multi input device systems, and could therefore

have caused their disappointment and confusion when they noticed

that this wasn’t the case. It is possible that the result had been differ-

ent if the users were used to surfing the net with game pads, or if re-

mote controls were used for the test.

(Some selected quotes from the test sessions (in Swedish) can be

found in appendix 2.)
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6 DISCUSSION

6.1 Interaction strategies and social interaction

As was shown in the last chapter, the use of two input channels wasn’t

in itself a solution for engaging the by-sitter and support co-operative

use.  The strategies that were developed after a few minutes of use

was instead based on some kind of turn-taking where one user was

active and one user was passive at the time.

The optimal outcome of

the design of the proto-

type, the one that would

fulfil most of the design

goals that were set up for

the prototype, would be

the situation illustrated

by figure 6.1. In this

situation, both users use

their input devices, and

they communicate with

each other both concern-

ing topics they find in the news system and to co-ordinate their ac-

tivities. Both users are active in the selection of news, and none of

them becomes passive or bored. As shown in the previous chapter,

this wasn't the case.

Figure 6.1: Conitinous co-ordination of
actions with individual input devices
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So why didn't the system work? Why weren’t both users equally en-

gaged by the system? The explanation for this could probably be

found when we examine how the users reacted to the conflicts that

the shared functions of the system brought up. Users felt annoyed

when their news articles where replaced before they had read them,

and they felt a sense of guilt when they interrupted the other persons

actions. This certainly made the users feel uncomfortable, and as can

be seen in the results of the testing, users found the sharing of screen

space both strange and unnecessary. The system increased the users

feeling of togetherness, but this was achieved by sacrifising their

feeling of ease.

The challenge when designing a double input system that shares a

single screen space is therefore to avoid this conflict; to make the us-

ers’ feeling of togetherness increase and at the same time keep their

feeling of ease while using the system. But to make this work seems

very difficult in a system like a news site. To maximise the co-

operativity and the togetherness in the activity, the users have to

perform activities on the same, shared part of the screen as the other

users. But when the complexity of the task the users are performing

together is too small, one user’s actions will come into conflict with

the other user’s actions since they can not perform parallel activities

on the shared object, and their activities will therefore come into con-

flict with each other.
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The degree of complexity in

a task seems to limit the ap-

plicability of single display

groupwares.  In a complex

task where both users can

perform one subtask each in

a parallel fashion and where

the subtasks together adds

up to the complete co-

operative task, such as in

the KidPad system men-

tioned in the theoretical

background, SDG:s can be

efficient. Users can perform

their subactions side by side without interrupting each other and still

get a substantial feeling of togetherness since they are working to-

wards a shared goal and helping each other. When the task is very

simple on the other hand, these benefits seem to disappear. The

situation can be explained by transferring it to a situation where to

friends build a tree house together.  If one of the two friends builds

the roof and the other the floor, their co-operation will probably be

more efficient and cheerful than if one of them built the tree house

alone. The two activities won't collide, and they can talk to each other

and ask for help from each other if they have to. If the two friends in-

stead decide to hammer down each nail together, hitting the nail

every second time, they will probably interrupt each other, get an-

Figure 6.2: Sequential co-ordination
with individual input devices.
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noyed with the other person and are quite likely not to continue with

their co-operation at all. The activity of hammering down a nail to-

gether is too simple and undividable for two persons to perform co-

operatively in an efficient way, and the same problem occurs when

using the system for co-surfing described in this report.

Another possibility for why the system failed to engage both users si-

multaneously could be that the users didn’t have time to develop suit-

able strategies to avoid interrupting each other.  We cannot tell from

the testing conducted for this report if the users could have developed

these strategies if they had used it for a few days or a few weeks in

their homes.

6.2 Double or single input to support turn taking?

If the optimal situation, when

users use their input devices

simultaneously in a co-

operative manner, is impossi-

ble to achieve in low-

complexity tasks such as co-

operative web surfing, does

that mean that the second in-

put device is unnecessary? To

be able to tell if that is the case,

we have to compare the situa-

tion that occured in our testing
Figure 6.3 Sequential control
with one input device
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where the users took turns in selecting articles, to the situation that

occurs when only one input device is used.

When both users have an input device each and are interacting with

the same simple interface object, the user must, following the argu-

mentation in the section above, introduce some set of rules or a strat-

egy to be able to feel at ease while using the system. In the test ses-

sions, these rules ended up in becoming some kind of a turn taking

strategy not very different from the situation described in the theo-

retical background where Inkpen et. al. used two mice according to a

turn-taking protocol. As mentioned before, the outcome of that study

was that the two–mice situation where beneficial for the children’s

interaction with the program, especially for engaging the children

that were passive in a one mouse situation.  This need for a fair sys-

tem that regulates the sharing of the system resources could be seen

in the testing of the prototype in this report as well. Users wanted to

share the time in control in some way, and developed systems for

sharing the time so that the users knew who was in charge at any

time.

In a situation where one input device is used (See figure 6.3.) the

roles of the two users are more static than in the double input device

turn taking situation. The roles can of course be switched, but this re-

quires that the user in charge of the control physically hands the de-

vice over to the by-sitter. The advantage with this is that it is at all

times very clear who is in charge of the remote control at the moment

and has the main authority over the interaction (at least when the us-
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ers are equal in other respects). A disadvantage with this situation

could be that a shift of control in this situation is a bit more difficult

than in the one user situation, since the first user have to give up his

role as the person in control when he hands the input device to the

other user. This is probably more of a threshold for a by-sitter who

wants to become active in the interaction than to switch roles when

both users already have an input device. This argumentation is also in

accordance with the findings by Inkpen et. al. concerning the one ver-

sus two-mice turn-taking situation described in the theoretical back-

ground.

When the findings in these report are combined with the discoveries

by Inkpen et. al. and Stewart et. al., some conclusions concerning the

usefulness of double input devices in situations where users take

turns can be drawn.

•  The use of multiple input devices in turn-taking situations is likely

to make the sharing of control more equal between the users and

make the user that is passive in a one-control situation more in-

volved in the interaction.

•  For such a system to be successful, the users feeling of ease has to

be kept when adding the extra input device, and this is something

that proved to be very difficult in the low complexity dual input

system developed for this report. If the feeling of ease among the

users isn’t achieved, the quality of the interaction could diminish

for both users.
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•  If the need for clear, easily understandable division of control is

important, single input device seems like a better approach, since

it makes it the division of control very clear while most of the so-

cial use qualities such as discussing news or negotiation about

what to do next are still there. These kinds of systems will be easier

to design in such a way that the users feeling of ease is enhanced,

but at the same time, it is difficult to design them in a way that

doesn’t make one user passive.

There seems to be a use for dual input turn-taking after all, but the

benefits of simultaneous input is by far most useful in complex sys-

tems. In low complexity systems, the disadvantages of making the us-

ers feeling uneasy and loosing the clarity of the division of control is

likely to rule out the benefits.

6.3 When should transparency be  used?

As mentioned in the The prototype in use-section, user testing

showed that layering worked quite well when the information in the

background was simple, such as the Corren-logo, and when it didn’t

require much effort from the user to analyse the information. When

the information in the background was complex on the other hand,

such as when the article text was hidden by the semi-transparent

widgets, the users didn’t bother to try to read through the widgets.

Instead they asked the other user to move her widget. This could, as

mentioned before, to some extent be caused by low transparency, but
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some interesting conclusions can still be drawn from these observa-

tions:

•  Don’t put content-rich information in the semi-hidden layer.

A user will only read “through” an object if this doesn’t require a sig-

nificantly smaller effort than removing the object that is hiding what

she is reading. The users are not used to compromising on the com-

puter screen, and are therefore not ready to accept anything less than

text that is easy to read. Another problem with content-rich informa-

tion that is semi-hidden and shown on a TV-screen is that it requires

texts to be even larger when they are not hidden, so they don’t be-

come unreadable when semi-hidden.

When it comes to the Corren-logo in the background of the text, this

use of layering seemed to be much more successful than the transpar-

ent widgets. Users saw the logo and received the message it was sup-

posed to give, and not a single user seemed to find it disturbing. The

major difference between this semi-hidden content and the less suc-

cessful article texts in the background is that this information doesn’t

require conscious reading. The message consists of only one word,

and it is a familiar logo that people recognise without the need for ex-

amining it consciously. The conclusion that can be drawn from this is:

•  Transparency and layering can be very useful for information that

the users are supposed to receive subconsciously
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This means that information such as brand names and adverts and

sponsor-messages with a low information content could be displayed

in a background layer so that the user are likely to receive the mes-

sage without being disturbed while using the content in the fore-

ground.

6.4 Suggestions for future research

A single display privacyware (See Shoemaker & Inkpen (2001) for a

more detailed description) is a system that uses one shared display

and two or more personal individual displays. In such systems, per-

sonal information can be viewed by each user on her own personal

display, and other users cannot interfere with the user’s activities

there. The shared display can on the other hand be used by all users,

perhaps for showing others users news that they could find interest-

ing. This setting could render interesting solutions for enhancing to-

getherness and co-operative social behaviour while surfing news and

would probably be a very rewarding system to design.

An interesting issue that revealed itself during the user testing, was

the big differences in users attitudes to each other while using the

prototype together. One interesting observation was the striking dif-

ference between the male pairs on one hand and the mixed and the

female pairs on the other. Screen wars and users chasing each other

only occurred in both of the sessions where both test persons were

male.
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Another interesting observation was that the persons that seemed to

be really good friends, joking and laughing the most, was also the

people who had the most conflicts. The users that were more reserved

and polite were instead almost passive, trying to avoid conflicts. The

importance of these social and behavioral differences for the design of

interfaces would be an interesting issue to examine. Could different

kinds of systems be required for users with different social behavior?
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APPENDIX, Selected com-

ments

Some selected comments from the test sessions (in

Swedish):

Om att dela skärm

”Jag tyckte att det var… det är ingen idé att man sitter två, för i så fall

kan man del av skärmen och läsa var sina nyheter, det hade kanske

vart bättre. Annars när jag sitter och läser kan ju hon komma och byta

och det är ju helt värdelöst.”

”Det som var irriterande var att vara två stycken, man borde inte

jobba samtidigt, det  gillar jag inte! Det blir lite av ett krig.”

”Det var ganska roligt men lite förvirrande, för sen trycker hon bort

när inte jag vet och så…”

”Jobbigt att vara två, han förstörde när jag ville läsa”

”Han var ivägen så fort jag skulle läsa något”

”Det var konstigt, jag tog ju inte hänsyn till dig”

”Äre det meningen att man ska kunna ha två kontroller samtidigt?

Men… vad är meningen med det eftersom man ändå inte kan ta upp

två olika och läsa olika samtidigt?”

”Det kanske kan vara bra om man går in gemensamt och liksom ’nu

ska vi leta efter det här’ men annars känns det som om man bara
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sitter och trycker bort för varann. Jag var så inne på vad jag gjorde,

det fanns ju liksom inget samarbete.”

”Nä, man kan ju ändå inte läsa olika nyheter samtidigt.”

”Bortsett från att han bara bestämde allting hela tiden så var det

roligt.”

”Det som var irriterande var att vara två stycken, man borde inte

jobba samtidigt, det  gillar jag inte! Det blir lite av ett krig.”

”Det var svårt att veta vem som gjorde vad, men det kanske berodde

på att det var lite segt.”

Om själva idén att surfa tillsammans

”Det är mycket bättre överblick än på text-tv.”

”Bortsett från att han bara bestämde allting hela tiden så var det

roligt.”

”Det var lite socialt” [När du säger att det blir socialt, vad menar du

då? ]”Det blir lite så här ’Å, kolla den där grejen’ och så kollar man på

det.  Man kanske kollar på saker man inte skulle göra annars.”

”Man kan ju inte sitta såhär om man inte känner varandra, för då

måste man säga’har du läst färdigt nu så jag kan läsa en nyhet som jag

vill titta på’ i och med att det som jag gör påverkar den andra.”

”Har man en ännu större Tv kan man kanske dela skärmen, det skulle

vara bra om man fick välja om man vill göra det i alla fall. Antingen

vill man kolla snabbt på nyheterna, och då kan det vara bra med en,

eller så kan man sitta så här och kolla lite på kul.”

”Om man har väldigt olika intressen, då är det ju lite svårt, för är den

ena värsta sportnörden och den andra hatar sport,då tycker ju den att
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det är skittråkigt när han bara ska titta på sport.”

Om utformningen

”Lätt att använda, gick snabbt att lära sig” ”Få knappfunktioner som

det går att göra mycket med.”

”Enkelt”

”Det blev för många knapptryckningar om man först höll på att läsa

för sport och sen skulle…”

”Det fungerade i alla fall”

Om kontrollerna

”Det är ju det här att man måste stega sig. Man måste först göra den

osynlig, ta bort den och gå till nästa för att byta…. Det blir några steg

man kanske slipper när man använder musen.”

”Jag tror att det är lite en vanesak, när man vet hur man gör är det

bara några klick.”

”Handkontrollen var ju inte det man var van vid, men det var inte så

svårt ändå.”

”Näe, jag tror det är lätt att lära sig att använda, lättare än vanligt är

jag tänker på det eftersom man har dom här fixa stegen”

”Det är bara att trycka på en knapp så ser man att det händer

någonting”

Svar på frågan om användarna skulle använda

prototypen samtidigt

”Nä, jag tror inte det”

”Näe.”
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”Nej, han skulle inte få vara med när jag kollar nånting”

”Den andra är i vägen”

”Man kan ju inte läsa två saker samtidigt, så det vart ju konkurrens.

Och då finns det väl ingen större anledning att vara två som surfar.”

”Det är inget problem att manöverera men ska man läsa något blir det

problem för då försvinner texten helt plötsligt.”

”Man konkurrerar om den ruta som finns.”

”Det känns ju helt meningslöst att ha två kan styra när man ändå inte

kan göra två saker på samma gång”

”Om jag sitter och tittar och så säger han ’Gå där på kultur’ som när

man surfar liksom, vi kan ändå bara titta på samma sak så då får vi

komma över ens om vad vi kan titta på.”

Om hur prototypen skulle användas

”Jag tror att jag skulle använda det för att hitta telefonnumer, kolla

aktiekurser och sånt, men inte bra för att surfa runt på det”

”Man kanske skulle gå in och kolla dagens rubriker och så på

nyheterna, istället för att läsa DN på nätet.

”Det känns som det är istället för text-tv.”

”Det är när man har lite mer tid”

”Om man går in på en tidning får man ju ändå lite bilder och lite

snabbare kanske det största nyheterna, det här kanske är om man vill

ha mer fakta”

”Men det är ju inga långa nyheter. Väldigt kortfattade ändå.”

Önskan om delad skärm

”Delad skärm vore bra.”
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”Man skulle kunna ha delad skärm”

”Det blir nog att man skulle kunna ha delad skärm, och att det skulle

gå att integrera i den vanliga fjärrkontrollen.”

”Man skulle kunna ha delad skärm”

”Om man ska var två är det ju bättre med två fönster”

”Att de öppnas bredvid varann.”

”Vet inte. Ha två skärmar. ”

”Jag skulle nog vilja ha en delad skärm.  Eller så man kan välja om

man vill ha hel eller delad.”

”Man kanske ska kunna välja om man vill ha en eller två.”
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