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Abstract 
The purpose of the study is to explore the context, from the users’ perspective, in 

order to find relevant context parameters that can be useful in the development 

of the future context-aware technology. The goal is to find some of the context 

parameters relevant to the situated activity and investigate to what extent and in 

which way they influence the user in everyday planning activities. 

The method used in the study was based on scenario descriptions. A total of 41 

participants reported how they would have acted in the different situations and 

they also rated how important they believed the different context factors were in 

the situations. Analyses were made to reveal relationships between context 

factors and service properties used by the participants in the scenarios. 

In the study several interesting relationships between context factors and the use 

of services were discovered. The level of urgency was in several situations 

considered to be important, and it was also found to have an impact on how the 

participants chose to communicate. The cost was introduced by the participants 

during the study. It seemed to be important; however, in situations with high 

urgency it became less important. The study revealed a potential relationship 

between the risk of disturbing the people in the vicinity and the effort to 

communicate quietly. Another interesting finding was the relationship between 

privacy and the choice of modality when communicating: voice-based services 

were avoided. Further, the importance of privacy and disturbance also appeared 

to have greater influence in non-anonymous situations than in anonymous. 
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... Arthur Dent had set out from his cabin in search of a cup of 
tea. It was not a quest he embarked upon with a great deal of 
optimism, because he knew that the only source of hot drinks on 
the entire ship was a benighted piece of equipment produced by 
the Sirius Cybernetics Corporation. It was called a Nutri-Matic 
Drinks Synthesizer, and he had encountered it before.  
It claimed to produce the widest possible range of drinks 
personally matched to the tastes and metabolism of whoever 
cared to use it. When put to the test, however, it invariably 
produced a plastic cup filled with a liquid that was almost, but not 
quite, entirely unlike tea.  
He attempted to reason with the thing.  
"Tea," he said.  
"Share and Enjoy," the machine replied and provided him with 
yet another cup of the sickly liquid.  
He threw it away.  
"Share and enjoy," the machine repeated and provided him with 
another one.  
[…]  
Arthur threw away a sixth cup of the liquid.  
"Listen, you machine," he said, "you claim you can synthesize any 
drink in existence, so why do you keep giving me the same 
undrinkable stuff?"  
"Nutrition and pleasurable sense data," burbled the machine. 
"Share and Enjoy."  

(Douglas Adams, The Hitch Hiker’s Guide to the Galaxy) 

 

When humans interact with other persons and the surrounding environment 

they make use of implicit contextual information to react appropriately. Would 

not it be good if the technology could do the same? If the technology could make 

predictions of the user’s need, based on contextual information, it would 

improve the interaction. However, the technology need to adapt in an 

appropriate manner, otherwise the interaction would look like the example 

above with Arthur Dent and the Nutri-Matic Drinks Synthesizer. To avoid this 

scenario one needs to have more knowledge of the relationship between the 

context, the user and the technology. 

In the present study the context of the user will be explored, in order to find 

relevant context parameters that can be used in the development of the future 

context-aware technology. 
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1 Introduction 
The information technology development is accelerating fast and the trend goes 

toward mobility (Dey et al., 2001). Mobile technology is no longer only available 

for certain work categories; mobile technologies are now everyday things for 

everyday people to use, anytime of the day (Weilenmann, 2003). The number of 

mobile phone subscribers has rapidly increased over the last few years. Within 

the EU population the number of mobile phone subscribers had increased 

between 1990 to 2000 from 1% to 64%, and in Sweden the number of mobile 

phone subscribers had increased from 5% in 1990 to 72% in 2000 (Deiss, 2002). 

The decreasing size and cost and the increasing power of a variety of 

technologies enables computers to be carried handheld, worn, or embedded in 

things, places and even people (McCarthy et al., 2003). Computing has now 

moved beyond being a “desk experience” (Dey et al. 2001; Moran & Dourish, 

2001), out from the offices and control rooms and into the streets, out in the 

public where it previously was impossible to communicate and be reached. This 

mobility phenomenon has been of interest within a broad set of research fields, 

which goes by a number of names – ubiquitous computing, pervasive 

computing, context-aware computing, embodied interaction, and more 

(Dourish, 2004). However, the most of them derive from the vision of ubiquitous 

computing.   

1.1 Ubiquitous Computing 
In 1991, Mark Weiser’s article “The Computer for the 21st Century” was 

presented, which planted the seed for a new paradigm in computing and that 

would be influential for the coming decades (Galloway, 2004). Weiser  (1991) 

introduced the vision of technologies that disappear in our everyday life, instead 

of demanding our attention. It was in the late 1980s, researchers at Xerox Palo 

Alto Research Center moved away from personal computing and toward what 

they called ubiquitous computing, or Ubicomp. According to Dourish (2001) 

the vision of ubiquitous computing was founded on two observations. The first, 

was that the most successful technologies are those that vanish into the 

background, becoming an invisible feature in our everyday activity: 

A good tool is an invisible tool. By invisible, I mean that the tool does not 

intrude on your consciousness; you focus on the task, not the tool. 

Eyeglasses are a good tool - you look at the world, not the eyeglasses. The 

blind man tapping the cane feels the street, not the cane (Weiser, 1994 

p.7). 
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The second observation was that the technology would become smaller, lighter, 

cheaper and more powerful (Dourish, 2001). Weiser’s vision described an 

augmentation of devices at varying scales, ranging in size from small hand-held 

personal devices to bigger shared devices (Abowd & Mynatt, 2000). We can see 

this development today in technologies such as PDAs (personal digital 

assistants), cell phones, laptops and wall-sized electronic white-boards etc.  

Weiser (1991) saw that these two observations were strongly related, and that 

the idea of computation embedded in the world around us, opened up the 

possibility to become useful to us in completely new ways. The world can 

become an interface to computation, and computation can become a tool for 

everyday interaction (Dourish, 2004). The invisible computers can allow us to 

focus on the life beyond the computational devices:  

By pushing computers into the background, embodied virtuality will 

make individuals more aware of the people on the other ends of their 

computer links. This development carries the potential to reverse the 

unhealthy centripetal forces that conventional personal computers have 

introduced into life and workplace (Weiser, 1991 p. 75). 

The vision of ubiquitous computing arose from social and cultural fields rather 

than technological (Galloway, 2004).  In particular, the anthropological studies 

of work life, in where one “contemplating the place of today’s computer in actual 

activities of everyday life” (Weiser, 1993 p. 76). Lucy Suchman (1987) was early 

in introducing sociological reasoning to problems of interaction and her notion 

of “situated actions” served as a source for Weiser’s vision about computers that 

respond to the settings within which they are used (Dourish, 2001 & 2004). 

When the interaction is embedded in our everyday lives, it always happens in a 

context (Schmidt, 2002). One goal of ubiquitous computing is to reduce the 

attention requirements of the interaction. If the technology could make use of 

context information it would probably reduce the demands on the user’s 

attention and in addition making the interaction much smoother (Schmidt, 

2002). However, making the technology able to perceive and provide contextual 

information and adapt to its context, is a great challenge, and the central issue in 

the research field of context-aware computing.  

1.2 Context-Aware Computing 
Since the development of different mobile devices, applications and networks 

are growing rapidly, the challenge of designing useable applications for mobility 

become more important and a critical success factor (Kolari et al., 2004). New 

requirements have to be fulfilled to the increasingly use of mobile services and 



 
5 

 

 

applications in varying contexts and surroundings (Barkhuus, 2004; Dey et al., 

2001). The devices need to adopt themselves into the context to minimal the 

user distraction, but in order to do that they need to be aware of the context. 

In the field of context-aware computing researchers are interested of satisfying 

these needs from the user by creating technology that adapts to the context. One 

goal of the context-aware computing is according to Moran & Dourish (2001 p. 

3) “to acquire and utilize information about the context of a device to provide 

services that are appropriate to the particular people, place, time, events, etc”. 

This adaptation could improve the interaction between humans and technology 

by making it more smooth and appropriate (Barkhuus, 2004; Dey et al., 2001; 

Korkea-aho 2000). 

1.2.1 Context-Aware Applications 
Context-aware applications can be created in many different ways providing 

several functions to the user. When contextual information have been 

recognized, the system can for example react by adapting its services or the 

manner in which they are presented to the user (Kolari et al., 2004). Dey et al. 

(2001 p. 13-14) proposes a classification of how context-aware applications can 

make use of the context information. The classification contains three categories 

of functions.  

• The first category, presenting information and services, refers to 

applications that either present context information to the user, or use 

context to propose appropriate selections of actions to the user. 

• The second category, automatically executing a service, describes 

applications that trigger a command, or reconfigure the system on behalf 

of the user according to context changes. 

• In the third category, attaching context information for later retrieval, 

applications tag captured data with relevant context information.  

1.2.2 Two different approaches 
Barkhuus (2004) have suggested that Schilit and Theimer (1994) were the ones 

that first introduced the term context-aware computing. Their first context-

aware application was an “active map” for office buildings, a device based on the 

context information location (Schilit & Theimer, 1994). The active map service 

was made to make navigation in a mobile environment easier by describing the 

location and some properties of objects during a period. Most of the early 

context-aware applications e.g. The Active Badge System (Want et al., 1992) and 
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The ParcTab System (Want et al., 1995) are sensing limited parts of the context 

such as location, time and identity and developed to fit office and meeting 

settings. This narrow-minded focus has, according to Barkhuus (2004) and 

Oulasvirta (2004) resulted in that most of the context-aware applications have 

not succeeded outside the test laboratories.  

Critique arose against this view of context and other researchers (e.g. Agre, 2001; 

Dourish, 2004; Greenberg, 2001) stressed that there was much more to context 

than location. According to Dourish (2001) two topics or fields of empirical 

context-aware computing can be outlined. The first is based on a technical 

notion of context, in which focus has been on technical and measurable 

possibilities. So far most research fall under the first field of empirical research 

(Tamminen et al., 2004). In the second empirical field research has been 

conducted in a more user-centred way, exploring the human context, based on 

knowledge of the society, users and the use situation (Oulasvirta, 2004; 

Tamminen et al., 2004). Within this area researchers argue that human context 

cannot be described of the way of technology - at least not to full extent 

(Barkhuus, 2004). Empirical research within this field is rare and with few 

studies (Weilenmann, 2003). However, an example is Weilemann (2003) who 

conducted a number of studies, in which she wanted to find out the nature of 

mobility in different settings, ranging from stationary work-oriented to more 

leisure mobile settings. Another example of previous research within this field is 

Tamminen et al. (2004) who conducted an ethnographic study to understand the 

mobile context. In their study they also focused outside work settings, trying to 

capture how different aspects of mobile contexts are created and maintained.  

The more user-centred view of context has also appeared to start affecting the 

development of the context-aware applications. Attempts have been made to 

make the applications to sense more contextual information with more focus on 

the users’ need. An example is The Conference Assistant (Dey et al., 1999) that 

makes use of context information such as location, time, the activity in a certain 

location, and user preferences. The aim of The Conference Assistant is to assist 

conference attendants by providing contact information, and a list of both 

research interest and colleagues also attending to the conference etc. (Dey et al., 

1999). Another example of a recently developed context-aware prototype is A 

CAPpella (Dey et al., 2004), designed to be programmed by the end-users 

instead of programmers. Dey et al. reason that no one has more knowledge 

about the context than the users themselves, and therefore they should be the 

programmer of the application. However, according to Dey et al. (2001) the 
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vision of context-aware applications is still far away due to some major problems 

within the research field. 

1.2.3 Challenges within Context-Aware Computing 
Korkea-aho (2000) stresses that one of the problems within the context-aware 

computing field is how to acquire the context information. According to her the 

computers lack the same ability as humans to capture context information and 

adapt appropriately to it. Further, humans can rather easily make use of the 

situational information and adapt their behavior to it, e.g. raising our voice in a 

noisy situation to make us heard or reading a friends mood before telling bad 

news. The major challenge for a context-aware system lies, according to Korkea-

aho (2000 p. 3) in “the complexity of capturing, representing and processing 

contextual data”. However, there are various approaches dealing with context 

acquiring such as computer vision, location tracing, sensor systems and 

modeling approaches (Schmidt, 2002) but it is still impossible to develop 

technology that is completely aware of the whole situation. In addition, 

researchers within the social strand claim that technology cannot present human 

context at all (see section 1.2.2). But is this necessary or useful? Do technology 

need to capture the whole situation? Is the context constituted of the entire 

situation or some parts? These questions will lead us to another challenge, a 

widely debated and controversial issue (Tamminen et al., 2004): the problem of 

defining the concept of context. 

1.2.3.1 Defining context 

According to Dey et al. (2001) the term context in computer science is often 

poorly defined, mostly because it is difficult to limit the meaning of the term 

while still making it general enough to apply to many uses in context-aware 

computing. Dey et al. claim that in dictionaries explanations to context is often 

given as the “whole situation, background or environment relevant to some 

happening or personality”. Definitions like these are, according to the authors 

too general to be useful in context-aware computing and they give their own 

definition of context, one which have been seen as an anchor for the recent 

years: 

Any information that can be used to characterize the situation of entities 

(i.e. whether a person, place or object) that are considered relevant to the 

interaction between a user and an application, including the user and the 

application themselves. Context is typically the location, identity and state 

of people, groups and computational and physical objects (Dey et al., 2001 

p. 106). 
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A closely related definition is suggested by Korkea-aho (2000 p. 2) claiming 

“almost any information at the time of an interaction can be seen as context 

information”. She presents a list of context information: 

• Identity 

• Spatial information (location, orientation, speed and acceleration) 

• Temporal details (time of day, date and season of year) 

• Environmental information (temperature, light and noise level) 

• Social interaction (who we are with and people that are nearby) 

• Resources that are nearby (accessible devices and hosts) 

• Availability of resources (battery, display, network and bandwidth) 

• Physiological measurements (blood pressure, heart rate) 

• Activity (talking, reading, walking, running) 

• Schedules and agendas 

However, Winograd (2001) argues that the definition of Dey et al. contains too 

many open-ended phrases such “any information” and “characterize” which 

making it too broad for practical use. This definition covers “everything from 

the electric power grid or the list of all files on a distant server to the compiler 

used in creating the application” (Winograd, 2001 p. 4). When explaining their 

definition, Dey et al. also suggest that the context is often constituted of the 

location, identity and state of people, groups, and computational and physical 

objects. Winograd claims that the user is always situated in some setting of 

people, places, and things and that some of the aspects of the settings are not 

used as context. Instead, Winograd prefer to use the term of ‘context’ in a more 

specific way, by characterizing its role in communication. “Context is an 

operationalized term: something is context because of the way it is used in 

interpretation, not due to its inherent properties.” (Winograd, 2001 p. 405). He 

distinguishes between the setting and the context: the setting can be seen as 

everything that can characterize an interaction, while the context consists of the 

parts of the setting that can be used when interpreting the interaction. To sum 

up Winograd’s standpoint – and the standpoint of the present study as well - the 

features in our environment are context through their use, otherwise they are 

just a part of the setting. Accordingly, the above-mentioned features listed by 

Korkea-aho (2000) can only be seen as context parameters1 if the interaction is 

                                                        
1 In the present thesis I will use the words context parameters and context factors as synonyms. 
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dependent on the interpretation. Given Winograd’s distinction between the 

setting and context a crucial problem for all context-aware applications can be 

stated as finding which aspects of the setting that constitute the context for a 

specific user in a specific interaction performing a specific task. 

1.2.4 Exploring the users’ context 
In a study conducted by Bylund et al. (2004a) the users’ context were explored 

based on participant observations. The purpose of the study was to draw a map 

over context-aware computing in uncontrolled settings, identifying potentially 

useful context factors and domains of interest on a high level. 

1.2.4.1 Planning 

One activity that was found interesting was planning (Bylund et al., 2004a). The 

planning activities were dived into three typical modes: long-term planning, 

short-term planning and ad-hoc planning. Long-term planning was related to 

planning the next day or later on and was mostly used when planning business 

meetings and holidays. Many private long-term plans were not taken for granted 

to the same extent as professional meetings and ended up being rescheduled.  

Short-term planning takes place during the same day as, but well before, a 

planned activity (Bylund et al., 2004a). In numerous cases, participants in the 

study of Bylund et al. planned lunch activities for the same day during the early 

work hours (while working in their office), or evening activities during the 

afternoon. Many work meetings (between participants within the same 

company) were also planned in this way. This kind of planning involved several 

different communication artifacts and information sources including paper 

calendars, cell phones (SMS, phone book, calendar, voice calls), and personal 

computers (calendar, email, phone book, and instant messaging) – often in 

various combinations. 

Bylund et al. (2004a) describe ad-hoc planning as taking place on the way to an 

activity. The ad-hoc planning observed in the study occurred in some situations 

at work; however, it was more common before or after work. People made calls 

on their cell phones and sent instant messages (e.g. SMS and ICQ) just before 

they left a place for activities elsewhere, or while they were on the way to an 

activity. In some cases participants in the study even invited peers to activities 

while they where on the way to the same. 
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1.2.4.2 Context factors 

Five dimensions of context factors were developed as important for the 

participants in their everyday activities e.g. affecting the participants planning 

strategy or choice of communication tool etc. (Bylund et al., 2004a): 

• Disturbance – The participants were concerned with how much they 

disturbed others while performing a task. 

• Urgency – The level of urgency had impact on the participants’ behavior. 

• Sound level – The surrounding sound level was taken under consideration 

before e.g. choosing a device that required hearing. 

• Privacy – Participants were concerned about and sometimes defended 

their privacy.  

• Attention – The degree of focus that one can place on solving a task was 

affecting the participants’ choice of service. 

Bylund et al. provided these dimensions by observing the users in their everyday 

activity. In the present study I will also explore the users’ context, but the 

purpose is not solely to find some context information that is relevant for the 

user. By taking a closer look at the context parameters identified by Bylund et al. 

(2004a) I will further investigate to what extent they may impact and in which 

way they influence on the user’s everyday life.  

1.3 Purpose of the study 
The purpose of the study is to explore the context, from the users’ point of view, 

in order to find relevant context parameters that can be used in the development 

of the future technology. By relevant I mean, affecting and in some cases even 

decisive factor for how the situation was solved.  Hence, my standpoint can be 

seen as based on both the social and technical approach, since the study is user-

based but is also an attempt to provide technology with pieces from the human 

context. In the present study I adopt Winograd’s use of the term context, since 

even though it is impossible for technology to describe human context to full 

extent, there are advantages by finding some of the context parameters 

important to the user. The goal is to find some of the context parameters 

relevant to the situated activity and further to find out to what extent and how 

they affect the user in the situation. The present study will attain these goals by 

looking at the relation between the situation, the user and the artifact of use.  
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One long-term vision with this study can be addressed as providing data that can 

assist in predicting services relevant for the user (as previously described as the 

first category in the classification of Dey et al., 2001). 

Based on the findings of the study of Bylund et al. (2004a) the domain of the 

study was restricted to short-term planning and ad-hoc planning situations, 

which are previously described. This type of situations consist of both work and 

leisure activities in indoor- and outdoor settings, and in which the use and to 

combine different services are central (Bylund et al., 2004a). This is an explicit 

choice, since most previous research has focused on static office settings with 

limited actions (Barkhuus, 2004; Tamminen et al., 2004; Weilenmann, 2003). 

In order to make the purpose more precise the following questions were 

formulated: 

1. How do the user solve an everyday situation that demands short-term 

or ad hoc planning? 

a. Which services are used?  

b. Which types of services are used? For example do we prefer to use 

the stationary phone instead of the cell phone and in that case why?  

2. How do the context parameters affect the way that the situation was 

solved? 

a. Which context parameters are important?  

b. In which way do the context parameters influence the service use?  

In order to answer these questions an empirical investigation was conducted, in 

which correlations between context factors and uses of different services were 

examined. In an effort to extend the use of the results from this study beyond the 

set of services that are included, correlations between context parameters and 

general properties of services rather than the specific services were examined. In 

order to make that correlation, each service was categorized by a number of 

service properties (see section 2.1.2).  
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2 Method 
The method used was a structured interview based on a number of scenarios in 

which everyday activities were described. The participants were asked how they 

would solve the planning tasks presented in the scenarios with help from a large 

subset of services (for the whole procedure see section 2.2.2). The development 

of the scenarios and the services used in the interview is presented in the section 

below. 

2.1 Materials 
The scenario situations were developed in order to resemble natural everyday 

situations that most participants could relate to. Further, it was important to 

create simple scenarios to minimize errors related to the experimental situation. 

Based on the different situations identified in the study of Bylund et al. (2004a), 

several general scenario descriptions were written. After a pilot study the 

scenarios were further developed in order to satisfy the requirements of 

representing everyday situations. All scenarios described some kind of short-

term or ad hoc planning activity (see below for a listing of the scenarios and 

Appendix I for the scenarios in Swedish). 

1. Quick lunch 

It is just before lunch and you are walking in the street on your way from a meeting 

when you realize that you have forgotten to bring lunch with you. Even though you 

have to hurry to another meeting after lunch you feel like having lunch with a 

friend who works in a nearby office. 

 

2. Evening activity 

The day is getting late and you are the only one left at the office. You need to finish 

some work before you leave, and you feel somewhat stressed because you have 

made plans for the evening with a friend. You have agreed to get together 

somewhere downtown, but nothing further is planned so far. In order to get 

downtown you need to take a bus, which you rarely do. 

 

3. Catch a movie 

You are at work shortly before lunch. You work in an open office environment, 

which means that some of your colleagues, including your boss that is close to your 

desk, can hear and see what you do. There is a lot of noise and commotion around 

you today but you don’t have that much to do. You feel like doing something fun 

with your friends tonight and you remember that a downtown movie theatre is 

showing a movie that you would like to see. 
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4. Sold out movie 

You and three friends have agreed to see “Gone with the wind” at the Orion movie 

theater at 9 PM. You should be at the theater in time to buy tickets, while your 

friends will arrive shortly before the movie begins. While you are standing in the 

crowded movie theatre 45 minutes before the movie begins you realize that the 

movie that you have decided to watch has sold out. 

 

5. Lost directions 

You have just entered the bus on your way to a friend that recently moved. You 

find an unoccupied seat quickly because there are few people on the bus. You 

search for your note where you have written down the friend’s address, the bus 

stop, and the instructions of how to go from the bus stop. Unfortunately it turns 

out you have forgotten the note at home.  

 

6. Changed plans 

You and your friends are temporarily in a city that you have never visited before. A 

colleague that has lived in the city has recommended a nice pub and you decide to 

go there. When you arrive it turns out that it has a lively atmosphere and that the 

music is bad. You don’t feel like staying there and you would rather move on to a 

better and a quieter place. 

All scenario descriptions were categorized in five dimensions of context factors 

previously described as identified by Bylund et al. (2004a). Each scenario was 

described in terms of these context factors, which had been further defined (see 

below). Each factor was also set according to a three-grade scale: low, medium 

and high. This was made in order to control and reach a variety among the levels 

of the factors in the scenarios, but also to make the forthcoming analysis easier. 

Disturbance - The level of which the subject may disturb people or activities in 

the immediate vicinity. 

 

Urgency - The urgency with which the subject needs to tend the issue described in 

the scenario. 

 

Sound level - The sound level of the vicinity. 

 

Privacy - The degree of privacy of the subject while tending the issue described by 

the scenario. 

 

Attention - The degree of focus that the subject can place on solving the task 

while tending the issue described by the scenario. 

The scenarios were further categorized into mobile or stationary settings, and 

whether they describe a situation in which the participant could feel anonymous 

or not. 
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2.1.1 Services 
There were 17 services selected in the study. The service selection was partly 

based on services used in short-term planning situations, which were identified 

in the study of Bylund et al. (2004a). Some of them were services that many 

people are using in their everyday life and other services were less familiar. 

During the study sessions, the services were represented on cards, with one 

service on each card. The representation consisted of a short text (a name) and a 

picture. On the back of the card, a more detailed description of the service was 

provided. The services are listed below: 

Address book - Look up or write down contact information in an address 

book, e.g. a paper calendar, cell phone, computer, or PDA. 

 

Alarm - Set a reminder on e.g. a cell phone, computer, PDA, or an ordinary 

alarm clock. 

 

Your position - Find out where you are. You can do this with e.g. your cell 

phone, a computer, a PDA, or an ordinary map. 

 

Email - Send or read an email from e.g. a computer, a PDA, or a cell phone. 

 

Fax - Send or receive a fax via e.g. a fax, a computer, or a cell phone. 

 

Friend finder - Get the position of someone you know. You can do that 

with e.g. a cell phone, a computer, or a PDA. 

 

Information search - Search for information such as e.g. places to eat or 

shop. The search can be done via the Internet, a phone, or in a number of 

other ways. 

 

Calendar - Look up or make a note in a calendar. The note can be done in 

e.g. a paper calendar, on the cell phone, or on a computer. 

 

Camera - Take a photo with e.g. a cell phone or a digital camera. 

 

Watch - Check the time on your ordinary watch, the cell phone, or by 

asking someone. 

 

MMS - Send or read a MMS in e.g. a cell phone or on a computer. 

 

Cell phone - Place or receive a phone call on a cell phone. 

 

SMS - Send or read a message from e.g. your cell phone. 
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Instant messenger - Send or read an instant message (ICQ, Yahoo or MS 

messenger) on e.g. a computer, a PDA, or a cell phone. 

 

Game - Play a game on e.g. a cell phone, a computer, or a PDA. 

 

Telephone - Place or receive a phone call on an ordinary telephone. 

 

Video call - Place or receive a video call on e.g. a 3G-phone, a computer, or 

a PDA. 

2.1.2 Service categorization 
In an attempt to provide more general results that extend beyond the services 

that users could choose from (or suggest by themselves), each service was 

categorized by a number of service properties (see Appendix II for the complete 

categorization). Categorization of different services similar to the present has 

previously been made by for example Andersson et al. (2004). The goal with the 

categorization was to capture more of the intent behind using a service rather 

than identifying the service itself. For example, the categorization makes it 

possible to describe a SMS service as a mobile, text-based asynchronous 

communication service that requires vision and dexterity. The service is further 

associated with a cost per use and it does not sound when it is used. In 

comparison, an alarm service can be described as a free mobile planning tool 

that requires hearing because it sounds when it is used. The following categories 

were identified: 

• Service Type – The services used in the study were identified as belonging 

to one of 5 types: communication, information, entertainment, planning, 

or Geographic Information Systems (GIS). 

• Modality – Each service was categorized by their primary modality (or 

modalities): picture, voice, text, and video. Some services support several 

modalities (e.g. MMS that support picture, voice, and text). It is important 

to note that we have only selected the primary modalities. For example, in 

our categorization email supports text only despite the fact that pictures, 

voice messages, and video clips can be attached to an email. 

• Requirements – A number of requirements that services can place on a 

setting constitute the third category: hearing, vision, dexterity, cost per use 

for the user, mobility, and usage sounds. Dexterity refers to a required 

skill and ease in using the hands throughout service use. In this case cell 

phone is not considered since it mostly requires its user to hold the phone 

to the ear, while SMS is considered to require dexterity since typing an 
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SMS message requires focus and active use of at least one hand. Cost per 

use for the user is a coarse estimation since cell phones, SMS, and MMS 

are considered; the use of some of the participants’ cell phones was paid 

by their employers. 

• Communication type – Each communication service is further 

categorized as being either synchronous or asynchronous, as well as 

supporting multi-party communication or not. 

• Information search type – The information search services or actions are 

further divided into different groups depending on the information 

source: the Internet, signs, printed material, or through social interaction. 

Social interaction can take place with official persons (e.g. movie theatre 

staff and bus driver), known person (e.g. friends and colleagues), or 

unknown persons (e.g. a person on the street). 

2.2 Study setup 
The interviews were mainly taken place at the office and in the participants’ 

home. Each interview took about one hour and the participant received three 

scratch cards (Triss) as compensation. The entire session was audio recorded.  

2.2.1 Participants 
In the study there were 41 participants, all between 20 and 45 years old (m=28). 

There were 16 men and 25 women. One fourth of the participants were living on 

their own (26.8%), two thirds were living together with someone (63.4%), and 

about 10% were still living with their parents. These figures were quite similar 

for men and for women. 93 per cent of the participants, almost identically 

distributed between men and women, had University training of some kind. The 

participants were recruited through bulletin boards at different places (office 

buildings, restaurants, at the university etc.). 

2.2.2 Procedure 
After an introductory scenario where the leader exemplified planning activities 

and typical think aloud answers to the introductory scenario, the participants 

were asked to conduct short-term or ad hoc planning activities, based on six 

scenarios. The scenario descriptions were first read aloud by the experimental 

leader after which the participants were instructed to read them for themselves 

once more. After each scenario, the participants were asked to choose a subset of 

services from a large set of both existing and fictive services. Their task was to 
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choose services that they would use to solve the situation presented in the 

scenario. The participants were then asked to “think aloud” during their 

selection of services. They were asked to describe how and when they would use 

the different services that they had selected. The participants were also free to 

suggest other services than the pre-suggested and they could also make up non-

existing services, in which case they had blank cards at their disposal. They could 

also solve the situation without the use of any service at all. After each scenario, 

the participants also answered the questions related to that specific scenario and 

its context factors. On a scale ranging from 1 to 5 the participants ranked how 

important different context factors had been in their choice of services. In 

addition, based on the findings from pilot tests, the ranking was made together 

with the experimental leader to make it easier for the participants to thoroughly 

identify with the situation and consider each individual context factor properly. 

In order to confirm the validity of the scenarios the participants were also asked 

about how easy it was to identify with each scenario. 
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3 Results 
This section is divided into four parts. In the first part, results connected to each 

scenario will be presented. These results give answers to: how the users solve 

everyday situations that demands short-term or ad hoc planning, with which 

services they do that and which context factor that are important for the 

solution. In order to get a general view of the scenario results, the results from 

each scenario will be summarized in the second part (section 3.2). 

In order to answer in which way the context factors influence the service use, 

potential relationships between context parameters and service properties will be 

reviewed in section 3.3.  

In the fourth part (section 3.4) some interesting additional observations such as, 

changes in behavior, social aspects of services etc. will be presented. 

3.1 Analysis of the scenarios 
Frequencies of services used in each scenario will be presented, together with 

frequencies of properties related to the services used in the study. How the 

participants used the services, and to what subtasks they used different services, 

will also be discussed. Further, the rated importance of different context factors 

will be presented.  

New services and factors that the participants suggested during the study are 

presented. Since they were not included in the study design, they are not 

investigated with respect to all participants. 

The scenarios were also investigated in order to see if the participants found the 

scenarios realistic. The participants were asked to rate how easy they could 

identify with each scenario, on a scale ranging between 1 (very easy) and 5 (very 

difficult). The overall average was 1.52, which mean that the participants could 

in the most cases easily identify with the scenarios. 

3.1.1 Gender and age 
Analyses were also made to reveal any gender and age differences. One-way 

analyses of variance were used to examine gender differences regarding rated 

importance of context factors. No significant gender differences were found and 

the data from both genders will therefore be grouped together in following 

analysis.  
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Age was included in all analyses to examine correlations between age and the 

rated importance of different context factors. Only correlations where the 

context factors were either pre-graded as high or low were investigated. 

However, no significant correlations at the 0.01-level were reached and for these 

reason all ages are compiled in the results.  

3.1.2 Scenario 1 
The first scenario was trying to capture a lunch planning situation, where the 

organizer of a lunch meeting is walking in the street in a noisy environment. 

There is a limited amount of time to arrange the lunch meeting, and there is also 

a limited amount of time to spend on the actual lunch meeting. 

Quick lunch 

It is just before lunch and you are walking in the street on your way 

from a meeting when you realize that you have forgotten to bring lunch 

with you. Even though you have to hurry to another meeting after 

lunch you feel like having lunch with a friend who works in a nearby 

office. 

3.1.2.1 Service use 

A cell phone was the most common device used for solving the task in scenario 

1. Several of the participants also searched for information, looked in an address 

book, and checked the time on a watch, see Table 1. The address book (in the 

cell phone) was mainly used for looking up the phone number to the friend 

shortly before calling, and the information search was about finding restaurants 

etc. Most communication was synchronous. 
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Services (frequency of use) Categories (frequency of use) 

Cell phone 38 Communication 38 

Watch 7 Synchronous 38 

Information search 6 Asynchronous 1 

Address book 5 Multi-party 0 

Friend finder 3 Information 16 

Calendar 2 Internet 5 

No aid/tool 2 Signs 0 

Your position 2 Printed material 0 

Alarm 1 Social interaction (official person) 1 

SMS 1 Social interaction (known person) 0 

Camera 0 Social interaction (unknown person) 0 

Email 0 Entertainment 0 

Fax 0 Planning 3 

Game 0 GIS 5 

Instant message 0 Picture 5 

MMS 0 Voice 38 

Phone 0 Text 18 

Video chat 0 Video 0 

  Hearing 38 

  Vision 18 

  Dexterity 1 

  Cost per use for the user 38 

  Mobile 39 

  Usage sounds 38 

  Stationary/Mobile setting  M 

  Anonymous/Non-anonymous A 

Table 1. Frequencies of service and service property in scenario 1. 

Note that the subcategories may sum up to more than their parent category (for 

example communication) if the participants used several types of 

communication or information services in the same scenario. Since not all uses 

of information services could be subcategorized, the sum of the subcategories 

may not sum up with the parent category (for example information). 

3.1.2.2 Importance of different context factors 

In this scenario the limited amount of time was the most important factor in the 

selection of devices and services, all other situational aspects were rated as non-

important by the participants, see Table 2.  
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Context factors Participants  

Disturbance (Medium) 1.10 (0.30) 

Urgency (High) 4.27 (0.95) 

Sound level (Medium) 1.32 (0.85) 

Privacy (Medium) 1.07 (0.47) 

Attention (Low) 1.80 (1.31) 

Table 2. The averages of the rated importance of context factors for determining how to act 

(standard deviation is presented in parenthesis). The pre-rated level of each factor is also 

presented in parenthesis. 

3.1.2.3 New services 

No new services were proposed for scenario 1. 

3.1.2.4 New factors 

New factors were added by the participants, but most of them by only one or 

two participants (e.g. a need for a quick reply or a need to relax during lunch). 

However, six participants mentioned that the importance of the friend (how 

much do I want to eat with the friend?), the lunch (how hungry am I?) and the 

meeting (how important is the meeting?) affected how they responded to the 

situation. If one of them was more important than the other the participants 

considered skipping the less important. 

3.1.3 Scenario 2 
Scenario 2 consists of a planning situation where the organizer is making the 

final arrangements for an evening meeting with a friend. He/she is still at the 

office having some work related tasks to finish. The environment is quiet, since 

all the colleagues have left the office. 

Evening activity 

The day is getting late and you are the only one left at the office. You 

need to finish some work before you leave, and you feel somewhat 

stressed because you have made plans for the evening with a friend. You 

have agreed to get together somewhere downtown, but nothing further 

is planned so far. In order to get downtown you need to take a bus, 

which you rarely do. 

3.1.3.1 Service use 

The most used services in this scenario were information search and the use of a 

landline phone. Some of the participants also used a watch (see Table 3). The 

information seeking part of the task was conducted from desktop/notebook 

computers over the Internet (e.g. a bus timetable). Several of the participants 

reported that they felt comfortable with performing this private task at the office, 

since there were no other people left at the office. The part of the task that 
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consisted of deciding place and time for the meeting with the friend was 

characterized by the use of synchronous communication. Note that the scenario 

is categorized as non-anonymous, since the subject is normally not anonymous 

at the work. 

Services (frequency of use) Categories (frequency of use) 

Information search 36 Communication 41 

Phone 30 Synchronous 32 

Watch 11 Asynchronous 15 

SMS 8 Multi-party 3 

Address book 6 Information 36 

Instant message 5 Internet 33 

Alarm 3 Signs 0 

Email 3 Printed material 4 

Cell phone 3 Social interaction (official person) 0 

Your position 1 Social interaction (known person) 0 

Friend finder 1 Social interaction (unknown person) 0 

Fax 0 Entertainment 0 

Calendar 0 Planning 3 

Camera 0 GIS 2 

MMS 0 Picture 2 

Game 0 Voice 32 

Video chat 0 Text 26 

No aid/tool 0 Video 0 

  Hearing 33 

  Vision 26 

  Dexterity 15 

  Cost per use for the user 10 

  Mobile 22 

  Usage sounds 33 

  Stationary/Mobile setting S 

  Anonymous/Non-anonymous N 

Table 3. Frequencies of service and service property in scenario 2. 

3.1.3.2 Importance of different context factors 

In scenario 2 the limited amount of time also seemed to be the most important 

context factor, however it was closely followed by the amount of attention that 

the participant was able to give the task, and by the importance of being private 

(see Table 4).  
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Context factors Participants 

Disturbance (Low) 1.68 (1.06) 

Urgency (High) 2.95 (1.58) 

Sound level (Low) 1.07 (0.26) 

Privacy (High) 2.05 (1.28) 

Attention (High) 2.32 (1.52) 

Table 4. The averages of the rated importance of context factors for determining how to act 

(standard deviation is presented in parenthesis). The pre-rated level of each factor is also 

presented in parenthesis. 

3.1.3.3 New services 

No new services were proposed. 

3.1.3.4 New factors 

A total of ten new context factors were listed by the participants, of which three 

were mentioned by more than a few: the cost of using a service, the friend’s 

access and use of services, and the importance of their friends compared to their 

work. A total of 14 participants mentioned that the cost of using a service 

(compared to an alternative) affected how they responded to the scenario. They 

preferred to use a cheaper alternative compared to a more expensive one. The 

friend’s access and use of services was listed as a factor by eight participants. 

Participants that listed this factor determined which services to use based on for 

example how often their friend checked email or whether they read SMS 

messages or not. 

Just as in scenario 1, the importance of going out with ones friend compared to 

finishing work was listed as a factor by six participants. Two of them stated that 

if the work was not that important they would probably try to finish it some 

other day. 

3.1.4 Scenario 3 
In scenario 3, the planning was again related to leisure activities later on in the 

evening. In this situation however, the planning of the activities are more of 

spare time activity that was conducted when the organizer had little to do at 

work. The environment in the scenario was an open office environment with 

many people and colleagues nearby. In the scenario the person conducting the 

planning task was confronted with the issues of having time to perform private 

tasks at work, but on the other hand having little privacy and with the risk of 

disturbing colleagues. 
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Catch a movie 

You are at work shortly before lunch. You work in an open office 

environment, which means that some of your colleagues, including 

your boss that is close to your desk, can hear and see what you do. 

There is a lot of noise and commotion around you today but you don’t 

have that much to do. You feel like doing something fun with your 

friends tonight and you remember that a downtown movie theatre is 

showing a movie that you would like to see. 

3.1.4.1 Services use 

The most common used services in solving the task in scenario 3 were email and 

searching for information. The use of a stationary phone and sending SMS were 

also quite frequent (see Table 5). The information searched for was movie 

information: which movie to see, where, and when. Beside the use of the 

stationary phone, the communication was mainly asynchronous and based on 

the use of text instead of voice. The selection of services can also be explained by 

its discrete characteristics. 
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Services (frequency of use) Categories (frequency of use) 

Email 24 Communication 41 

Information search 23 Synchronous 17 

SMS 13 Asynchronous 37 

Phone 12 Multi-party 24 

Address book 7 Information 23 

Instant message 7 Internet 23 

Cell phone 5 Signs 0 

Calendar 3 Printed material 0 

Watch 3 Social interaction (official person) 0 

Alarm 1 Social interaction (known person) 1 

Friend finder 1 Social interaction (unknown person) 0 

MMS 1 Entertainment 1 

Game 1 Planning 4 

Your position 0 GIS 1 

Fax 0 Picture 3 

Camera 0 Voice 10 

Video chat 0 Text 38 

No aid/tool 0 Video 0 

  Hearing 18 

  Vision 38 

  Dexterity 37 

  Cost per use for the user 19 

  Mobile 26 

  Usage sounds 8 

  Stationary/Mobile setting S 

  Anonymous/Non-anonymous N 

Table 5. Frequencies of service and service property in scenario 3. 

3.1.4.2 The importance of different context factors 

The context factors that were rated to be most important were absence of 

privacy and being able to spend time (see Table 6).  
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Context factors Participants 

Disturbance (High) 2.83 (1.70) 

Urgency (Low) 3.66 (1.41) 

Sound level (Medium) 1.29 (0.68) 

Privacy (Low) 3.95 (1.40) 

Attention (High) 2.63 (1.43) 

Table 6. The averages of the rated importance of context factors for determining how to act 

(standard deviation is presented in parenthesis). The pre-rated level of each factor is also 

presented in parenthesis. 

3.1.4.3 New services 

A few new services were added by the participants in the third scenario. The 

most common service, listed by seven participants, was Internet-based ticket 

reservation. This is an existing service that many participants seemed familiar 

with. Multi-party communication from a cell phone was also listed by one 

participant, and another participant delegated the task of buying movie tickets to 

a friend. 

3.1.4.4 New factors 

As in scenario 2, the cost of using services was listed by a group of participants, 

in this case four. Five participants found it important not to spend a lot of time 

on solving the task outlined in the scenario. By this they meant the total amount 

of time spent on solving the task, and not how long it took before the task was 

completed. They could for example send an email and then quickly return to the 

work that had to be finished. As in scenario 2, the friend’s access and use of 

services was listed by eleven participants. 

3.1.5 Scenario 4 
Scenario 4 concerned planning when several people were involved. The task to 

be solved in the scenario included coordination of all the people in a group and 

also coordination when the original plan failed. Being on the move (not sitting 

in front of a desk) and being under time pressure was also included in the 

scenario. 

Sold out movie 

You and three friends have agreed to see “Gone with the wind” at the 

Orion movie theater at 9 PM. You should be at the theater in time to 

buy tickets, while your friends will arrive shortly before the movie 

begins. While you are standing in the crowded movie theatre 45 

minutes before the movie begins you realize that the movie that you 

have decided to watch has sold out. 
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3.1.5.1 Service use 

In scenario 4 the most selected services were information search and calling on a 

cell phone (see Table 7). The purpose of the most frequently used service, 

information search, was to find other movie alternatives by looking at 

information boards in the movie theatre.  

Services (frequency of use) Categories (frequency of use) 

Cell phone 34 Communication 35 

Information search 21 Synchronous 34 

Address book 8 Asynchronous 2 

Friend finder 3 Multi-party 0 

Watch 3 Information 23 

No aid/tool 3 Internet 2 

SMS 2 Signs 15 

Your position 1 Printed material 0 

Game 1 Social interaction (official person) 4 

Alarm 0 Social interaction (known person) 0 

Email 0 Social interaction (unknown person) 0 

Fax 0 Entertainment 1 

Calendar 0 Planning 0 

Camera 0 GIS 4 

MMS 0 Picture 5 

Instant message 0 Voice 34 

Phone 0 Text 14 

Video chat 0 Video 0 

  Hearing 30 

  Vision 15 

  Dexterity 3 

  Cost per use for the user 36 

  Mobile 38 

  Usage sounds 33 

  Stationary/Mobile setting M 

  Anonymous/Non-anonymous A 

Table 7. Frequencies of service and service property in scenario 4. 

3.1.5.2 Importance of different context factors 

In this situation the participants rated being in a hurry (high urgency) as the 

most important context factor, all other context factors were rated as quite 

unimportant (see Table 8).  
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Context factors Participants 

Disturbance (Medium) 1.05 (0.31) 

Urgency (High) 3.90 (1.53) 

Sound level (High) 1.71 (1.35) 

Privacy (Medium) 1.10 (0.30) 

Attention (High) 1.88 (1.42) 

Table 8. The averages of the rated importance of context factors for determining how to act 

(standard deviation is presented in parenthesis). The pre-rated level of each factor is also 

presented in parenthesis. 

3.1.5.3 New services 

Four participants felt a need for multi-party communication when renegotiating 

what to do after realizing that the movie that they wanted to see had sold out. 

3.1.5.4 New factors 

As many as 17 participants found it important to show their friends respect in 

the decision-making process. As a result they did not want to make a decision all 

by themselves that the friends would not agree to. One participant expressed that 

she would rather wait for her friends to come than to decide what to do by 

herself. 

3.1.6 Scenario 5 
In this scenario the participant were confronted with a situation that took place 

on a bus on the way to a friend. Suddenly the person in the situation realizes that 

he/she has forgotten the note where the friend’s address is written. There was a 

limited amount of time to solve the task in the situation since the bus stop might 

be around the corner. The environment in this situation was quite calm; 

however there was some noise related to the bus and the traffic. 

Lost directions 

You have just entered the bus on your way to a friend that recently 

moved. You find an unoccupied seat quickly because there are few 

people on the bus. You search for your note where you have written 

down the friend’s address, the bus stop, and the instructions of how to 

go from the bus stop. Unfortunately it turns out you have forgotten the 

note at home. 

3.1.6.1 Service use 

Regarding scenario 5 the most commonly selected services were information 

search and cell phone (see Table 9). The communication was synchronous and 

direct voice communication was used instead of communicating using text.  
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Services (frequency of use) Categories (frequency of use) 

Cell phone 37 Communication 38 

Information search 19 Synchronous 37 

Address book 8 Asynchronous 4 

Friend finder 3 Multi-party 0 

SMS 3 Information 12 

Your position 2 Internet 6 

Watch 2 Signs 3 

Calendar 1 Printed material 0 

Instant message 1 Social interaction (official person) 8 

Game 1 Social interaction (known person) 1 

No aid/tool 1 Social interaction (unknown person) 3 

Alarm 0 Entertainment 1 

Email 0 Planning 1 

Fax 0 GIS 4 

Camera 0 Picture 5 

MMS 0 Voice 37 

Phone 0 Text 16 

Video chat 0 Video 0 

  Hearing 37 

  Vision 16 

  Dexterity 4 

  Cost per use for the user 38 

  Mobile 40 

  Usage sounds 35 

  Stationary/Mobile setting M 

  Anonymous/Non-anonymous A 

Table 9. Frequencies of service and service property in scenario 5. 

3.1.6.2 Importance of different context factors 

The context factor that was rated to be most important was being in a hurry (see 

Table 10), not surprisingly since it was urgent to get this information as soon as 

possible (sitting on a bus and not knowing where and when to get off). The 

ratings of privacy and disturbance were rather low.  

Context factors Participants 

Disturbance (Medium) 1.46 (1.14) 

Urgency (High) 3.39 (1.69) 

Sound level (Medium) 1.12 (0.46) 

Privacy (Medium) 1.54 (1.14) 

Attention (High) 2.05 (1.48) 

Table 10. The averages of the rated importance of context factors for determining how to act 

(standard deviation is presented in parenthesis). The pre-rated level of each factor is also 

presented in parenthesis. 
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3.1.6.3 New services 

This scenario triggered the most suggestions for new services of all six scenarios. 

Seven participants expressed a need to take notes while receiving 

information/instructions in a phone call conversation. Three participants asked 

for a map at the bus stop, from which they would be able to find their way to 

their friend. One participant expressed a need for a navigator. He assumed that 

the navigator would give him information about where to get off the bus and 

how to find his way from the bus stop (given that he provided the correct 

address). 

3.1.6.4 New factors 

A number of new factors were listed by a few participants such as cost, the 

coverage of the cell phone network, the colleague’s access to and use of 

technology, and whether the bus ride was bumpy or not (SMS preferred to paper 

and pen notes during bumpy ride). Twelve participants felt that some 

information treated while addressing the scenario was of such nature that it 

determined how they acted. For example, one participant found it easier to 

navigate by map (found on the Internet) rather than by instructions given to her 

over a cell phone. 

3.1.7 Scenario 6 
Scenario 6 describes a situation where new plans have to be made. The planning 

activities concerns deciding where to go for the evening, as the place of the 

scenario is too crowded and noisy. The social setting is a group of friends. There 

is no hurry nor any coordination of people since they have no plans to meet any 

other friends. 

Changed plans 

You and your friends are temporarily in a city that you have never 

visited before. A colleague that has lived in the city has recommended a 

nice pub and you decide to go there. When you arrive it turns out that it 

has a lively atmosphere and that the music is bad. You don’t feel like 

staying there and you would rather move on to a better and a quieter 

place. 

3.1.7.1 Service use 

The most commonly used service in scenario 6 was information search. The cell 

phone was also used by some participants. However, several participants did not 

use any services at all (see Table 11). The information search was mainly 

represented by social interaction with unknown people (asking other guests in 

the pub, in the street, or a taxi driver). Besides the need to get information, the 
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properties of the services used were related to synchronous communication. 

According to the participants they did not feel that they were forced to use a tool 

or a service that were quiet, instead they believed it to be acceptable to be 

overheard since the conversation did not concern private/personal issues. 

Services (frequency of use) Categories (frequency of use) 

Information search 26 Communication 13 

No aid/tool 12 Synchronous 10 

Cell phone 9 Asynchronous 3 

Address book 3 Multi-party 1 

Watch 3 Information 27 

Your position 2 Internet 3 

SMS 2 Signs 0 

Instant message 2 Printed material 2 

Email 1 Social interaction (official person) 0 

Video chat 1 Social interaction (known person) 0 

Alarm 0 Social interaction (unknown person) 21 

Fax 0 Entertainment 0 

Friend finder 0 Planning 0 

Calendar 0 GIS 2 

Camera 0 Picture 2 

MMS 0 Voice 10 

Game 0 Text 7 

Phone 0 Video 1 

  Hearing 8 

  Vision 8 

  Dexterity 3 

  Cost per use for the user 12 

  Mobile 16 

  Usage sounds 10 

  Stationary/Mobile setting M 

  Anonymous/Non-anonymous A 

Table 11. Frequencies of service and service property in scenario 6. 

3.1.7.2 Importance of different context factors 

As shown in Table 12, the context factor rated to be most important was that the 

situation provided a generous amount of time to solve the task. Further, the 

participants also rated the importance of the noisy environment quite high, since 

it affected the possibilities to communicate and ask other people in the bar about 

other places to go to.  
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Context factors Participants 

Disturbance (Medium) 1.27 (0.90) 

Urgency (Low) 2.76 (1.58) 

Sound level (High) 2.37 (1.71) 

Privacy (Medium) 1.37 (0.86) 

Attention (High) 2.07 (1.56) 

Table 12. The averages of the rated importance of context factors for determining how to act 

(standard deviation is presented in parenthesis). The pre-rated level of each factor is also 

presented in parenthesis. 

3.1.7.3 New services 

In this scenario as many as twelve participants used no services at all. Their 

prime solution was to just wander around until they found a place that seemed 

to meet their preferences. 

3.1.7.4 New factors 

The importance of getting relevant and reliable recommendations was a factor 

that was listed by eight participants. One strategy to obtain this kind of 

information was to ask people that seemed to have similar preferences. Another 

way of getting relevant information according to two subjects was to ask a taxi 

driver. One participant claimed the reason was that “they know everything”. 

The urge to have fun during the hunt for a new place was something that seemed 

important to a number of nine participants. Many of the participants that 

expressed this need tried to find a new place by social interaction (e.g. asking 

people on the street) or by exploring the city by their own. 

3.2 Summarized scenario results 
In this section the results from the scenarios are summarized.  

3.2.1 Used services 
As shown in Table 13, the most frequently used services for all scenarios were 

information search and cell phone. The least used services were the fax and the 

camera, closely followed by the MMS and video call service. 
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 1 2 3 4 5 6 Mean 

Address book 5 6 7 8 8 3 6 

Alarm 1 3 1 0 0 0 1 

Your position 2 1 0 1 2 2 1 

Email 0 3 24 0 0 1 5 

Fax 0 0 0 0 0 0 0 

Friend finder 3 1 1 3 3 0 2 

Information search 6 36 23 21 19 26 22 

Calendar 2 0 3 0 1 0 1 

Camera 0 0 0 0 0 0 0 

Watch 7 11 3 3 2 3 5 

MMS 0 0 1 0 0 0 0 

Cell phone 38 3 5 34 37 9 21 

SMS 1 8 13 2 3 2 5 

Instant messenger 0 5 7 0 1 2 3 

Game 0 0 1 1 1 0 1 

Phone 0 30 12 0 0 0 7 

Video call 0 0 0 0 0 1 0 

No aid 2 0 0 3 1 12 3 

Table 13. Frequency of service use for each of the six scenarios. The study compromised 41 

participants. The mean is rounded off to the nearest integer number. 

3.2.1.1 Added services 

The participants added a couple of new services. The only service that occurred 

in more than one scenario (in scenario 3 and 4) was the need of multi-party 

communication for the cell phone. This need occurred in situations where 

negotiation had to be done with more than two persons involved. Other 

suggestions of new services were Internet-based ticket reservation (in scenario 3) 

and notepaper (in scenario 5) - each proposed by seven participants.  

3.2.2 Used types of services 
In Table 14 the frequency of use for a number of service properties have been 

compiled (some are further categorized into sub-types). As previously addressed, 

the subcategories may sum up to more than their parent category (for example 

communication in scenario 2) if the participants used several types of 

communication or information services in the same scenario. Since not all uses 

of information services could be subcategorized, the sum of the subcategories 

may not sum up with the parent category (for example information in scenario 

1). 

The most used service type was synchronous communication. The most 

frequent service modality was voice-based and the most frequently requirement 

was mobility. 
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 1 2 3 4 5 6 Mean 

Communication 38 41 41 35 38 13 34 

Synchronous 38 32 17 34 37 10 28 

Asynchronous 1 15 37 2 4 3 10 

Multi-party 0 3 24 0 0 1 5 

Information 16 36 23 23 12 27 23 

Internet 5 33 23 2 6 3 12 

Signs 0 0 0 15 3 0 3 

Printed material 0 4 0 0 0 2 1 

Social interaction (official person) 1 0 0 4 8 0 2 

Social interaction (known person) 0 0 1 0 1 0 0 

Social interaction (unknown person) 0 0 0 0 3 21 4 

Entertainment 0 0 1 1 1 0 1 

Planning 3 3 4 0 1 0 2 

GIS 5 2 1 4 4 2 3 

Picture 5 2 3 5 5 2 4 

Voice 38 32 10 34 37 10 27 

Text 18 26 38 14 16 7 20 

Video 0 0 0 0 0 1 0 

Hearing 38 33 18 30 37 8 27 

Vision 18 26 38 15 16 8 20 

Dexterity 1 15 37 3 4 3 11 

Cost per use for the user 38 10 19 36 38 12 26 

Mobile 39 22 26 38 40 16 30 

Usage sounds 38 33 8 33 35 10 26 

Stationary/Mobile setting M S S M M M M 

Anonymous/Non-anonymous A N N A A A A 

Table 14. Service property frequencies for each of the six scenarios. The mean is rounded off 

to the nearest integer number. 

3.2.3 Rated importance of context factors  
The level of urgency was considered to be the most important factor in five out 

of six scenarios (see Table 15). Only in scenario 3 (at the office, surrounded by 

colleagues) the factor privacy received higher ratings. Considering all scenarios 

sound level was the least affecting factor.  
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 1 2 3 4 5 6 Mean 

Disturbance 1.1 (m) 1.7 (l) 2.8 (h) 1.0 (m) 1.5 (m) 1.3 (m) 1.6 

Urgency 4.3 (h) 3.0 (h) 3.7 (l) 3.9 (h) 3.4 (h) 2.8 (l) 3.5 

Sound level 1.3 (m) 1.1 (l) 1.3 (m) 1.7 (h) 1.1 (m) 2.4 (h) 1.5 

Privacy 1.1 (m) 2.0 (h) 4.0 (l) 1.1 (m) 1.5 (m) 1.4 (m) 1.8 

Attention 1.8 (l) 2.3 (h) 2.6 (h) 1.9 (h) 2.0 (h) 2.1 (h) 2.1 

Table 15. The averages of the rated importance of the six context factors for determining how 

to act with regard to the six scenarios. The pre-rated level of each factor with regard to each 

scenario is presented in parenthesis (l=low, m=medium, h=high). 

3.2.4 Factors added by participants 
Those factors that were added either by many participants or brought up in 

several scenarios are reviewed below. These factors are described in an 

explorative and qualitative manner since they came up during the study. They 

are not investigated with respect to all participants since they were not included 

in the study design. 

3.2.4.1 Cost 

The most frequently recurring factor added by the participants was the factor of 

cost. It was mentioned in scenario 2, 3, 4 and 5. This factor seemed to be very 

important for several participants in some situations especially in scenario 2 and 

3. In scenario 2 for example, only ten participants chose services that potentially 

would imply extra costs for them. 

3.2.4.2 The importance of receiver’s access and use of services 

The friend’s access and experience of services is a factor that was added to the 

scenarios 2, 3, and 5 and it was especially common in situations where the 

participants wanted to use communication services such as instant messenger, 

email and SMS. 

3.2.4.3 The importance of lunch vs. friend vs. meeting 

Several participants mentioned that for example the importance of work, the 

importance of eating lunch, or the importance of meeting a friend, affected how 

they solved the situation. While these factors do influence people in how they 

solve a situation, they are not included in the scope of context factors that we 

have actively explored in this study. 

3.2.4.4 Type of information 

A need for a certain type of information was something that was added to many 

scenarios. In scenario 5, twelve participants wanted information to be 

represented in a certain way, for example using a map instead of getting 

instructions via the cell phone. In scenario 6, where the participants were 
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looking for a new, better place, eight subjects expressed a need for reliable and 

relevant information. To solve the situation 21 participants chose social 

interaction by asking other people about recommendations instead of getting the 

information from e.g. a pub guide on the Internet. 

3.3 Context parameters vs. service properties 
In which way do the context factor affect the use? Do we neglect the cost when 

we are in hurry? Do we use a service that does not sound in a situation where we 

can disturb other? Literature suggests that several factors contribute to the need 

for services in a given situation, of which many are difficult or even impossible 

to determine objectively at beforehand (Dourish 2004; Greenberg 2001). 

However, with this analysis, we begin the work of systematically identifying 

individual factors that may have high impact in certain settings. The long-term 

vision is (as previously addressed in section 1.3) to get a data set, rich enough for 

identifying which factors that can assist in predicting relevant services for a 

given context despite the dynamic and unpredictable nature of actions as 

complex as selecting services. 

3.3.1 Analysis 
In order to answer the above-mentioned questions a comparison between 

context factors and service properties was conducted. Each context factor (with 

the same pre-rated level, such as high urgency) has been compared with the 

frequencies of services properties (hearing, dexterity, usage sounds etc) for each 

scenario with the average of the frequencies of these properties for all scenarios. 

In the cases were the frequencies of a specific property have differed 

substantially2 from the overall average of all scenarios, a possible correlation 

have been reported (see below). However, it is important to note that because of 

the small sample space (the six scenarios) no measure of confidence is given in 

this analysis. 

3.3.1.1 Disturbance  

In order to see if the risk of disturbing others affected the choice of services, the 

factor disturbance was compared with the frequency of use of different service 

types. In the only scenario with high disturbance (scenario 3, in which there was 

a immediate risk of disturbing the colleagues) the frequency of sound-based 

services was 8 units below the overall average. Instead, the frequency of text-

                                                        
2 ‘Substantially’ in the present case means that the frequency differs more than three units, and by well 

above/below it means that the frequency differs more than ten units. 
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based services was well above the overall average (frequency: 38; overall average: 

20; difference: 18).  

3.3.1.2 Urgency  

In three out of four scenarios with high urgency (scenario 1 – quick lunch, 4 – 

sold out movie, and 5 – lost directions), the frequency of services associated with 

a cost was well above the overall average (frequency: 37; overall average: 26). 

However, in the fourth (scenario 2 – evening activity) it was well below average 

(16 below overall average).  

In the two scenarios with low urgency (scenario 3 and 6) the frequency of 

services that cost was well below the overall average (frequency: 15.5; overall 

average: 26; difference 10.5), and in scenario 6 it was even more below the 

average (difference 12). 

Further results show that the high urgency affects the types of communication 

devices that are used. In three out of four scenarios with high urgency (scenario 

1, 4, and 5), the use of synchronous communication (such as the cell phone, the 

phone etc.) was above the overall average (frequency: 36,3; overall average: 28). 

In accordance, the use of asynchronous communication devices (such as email, 

instant messenger, SMS etc) was below the overall average (frequency: 2,3; 

overall average: 10). In scenario 2, however, the results differ from the other 

scenarios with high urgency. In this scenario the use of synchronous 

communication was close to average (32; overall average: 28) and the use of 

asynchronous communication was even higher than average (15; overall average: 

10).  

3.3.1.3 Sound level 

In one of the scenarios with high sound level (scenario 6 – in the pub) the use of 

services that requires hearing (such as cell phones) was well below average, the 

frequency was 8 compared to the overall average that was 27. But in the other 

scenario (scenario 4 – in the movie theatre) with high sound level, the frequency 

of services that required hearing was 3 units above the overall average.  

3.3.1.4 Privacy 

In the only scenario with low privacy (scenario 3 – at the office surrounded by 

colleagues), the frequency of voice-based services was 10, which mean it was well 

below the overall average (overall average: 27; difference: 17). 

3.3.1.5 Stationary setting  

In scenario 2 and 3 the participants found themselves in a stationary setting, i.e. 

at the office. In those the frequency of services that required dexterity (such as 
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email, SMS, instant messenger) was well above the overall average (frequency: 

26; overall average: 11; difference: 15). The use of Internet based information 

search services was also well above average (28 compared to the overall average 

12). The mobile services, however, were less popular, as the frequency of mobile 

services was 6 below the overall average.   

3.4 Additional observations 
The structured interviews with talk aloud sessions also provided some 

interesting additional observations, some of which are presented below. 

3.4.1 Change in behavior 
One interesting recurring phenomena is that some participants, when affected 

by a context factor, preferred to change their behavior rather than the service. 

Instead of using a message service where no hearing was required they tried to 

avoid the sound by e.g. walking out from the noisy place (in scenario 4 and 6, 

two subjects). Another example is the two participants that preferred to stand 

still when using a service instead of changing to a service that needed less 

attention (e.g. cell phone call) and which could be used while walking. In the 

movie theatre one participant and on the bus two participants lowered their 

voices instead of using a quiet service. In scenario 3, the low privacy and the high 

disturbance factors affected many participants’ choice of services as well as their 

behavior. Eight participants decided to wait until lunch before conducting their 

private tasks. 

3.4.2 Social aspects 
The results also revealed a number of social aspects of different services. For 

instance, one participant felt that it was easier to persuade a friend to come along 

using synchronous communication than asynchronous communication. This is 

supported by another example in which two participants claimed that it was 

easier for a friend to say no when a suggestion was made using asynchronous 

communication. The participants wanted to respect the friend and offer a 

chance to think it all over. One participant thought it was inappropriate and 

cowardly to make an apology via SMS for failing to buy movie tickets. The 

excuse was instead given via a cell phone. Another participant (used 

synchronous communication) and asked for a richer social communication 

because she wanted to “feel the mood of the receiver”. 

In scenario 4 (at the movie theatre) seventeen participants did not want to buy 

new tickets or take any new initiative that would affect their friends without a 
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common agreement. Some of the participants viewed it as common sense or as a 

social rule to show respect in the decision-making process. Synchronous 

communication was also preferred in this situation – as many as sixteen of these 

participants (who wanted a common agreement) chose synchronous 

communication.  

3.4.3 Privacy and disturbance 
The need for privacy differed in the anonymous and non-anonymous scenarios. 

Few participants were affected when unknown people could see and hear what 

they were doing like in, scenario 1 (walking in the street), 4 (standing in a movie 

theatre), 5 (sitting on a bus), 6 (sitting in a pub). An explanation given by a 

participant was that the contents of the conversations or the actions were not 

sensitive and did not require privacy in the other scenario. However, the rated 

importance of disturbance and privacy in scenario 5 is somewhat higher than the 

overall average in the anonymous scenarios.  

In scenario 6 (in the pub), some participants were affected by the factor of 

disturbance, even though this was an anonymous situation. Two participants did 

not want to offend the people in the pub by asking for a better place; instead they 

preferred to ask a neutral person in the street. 

The need for privacy was greater in the two non-anonymous office scenarios (in 

scenario 2, average 2.05 and in scenario 3, average: 3.95), than in the other 

anonymous scenarios. Many participants stated that having to perform private 

tasks at work affected how they addressed the scenarios. As previously described, 

some of the participants in scenario 3 even waited until lunch before performing 

private tasks because they did not want to disturb or be disturbed by the 

colleagues. The participants in the study used different services for the same 

reason: they chose services that they considered as discrete or in some other way 

more appropriate. One participant used the phone instead of sending SMS 

because “it is discrete and it looks better”. In scenario 2, several participants 

stated that the way that they solved the situation was affected by being alone at 

the office. 

The work atmosphere and policy about performing private tasks at work were an 

affecting factor explicitly expressed by five subjects.  For example, if 

management accepts it, the participants would probably be more willing to 

perform private duties at work. Even though the scenario did not reveal any 

information about the company’s policy on these matters, many participants 

behaved as if the company had restrictions against performing private tasks 

during working hours. 
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4 Discussion 
This section contains a discussion about the main results, some methodological 

considerations and, finally, a discussion about the implication of the results. 

4.1 Discussion of the results 
The purpose of this study was to explore the users’ context in situations that 

require short-term or ad-hoc planning, in order to find relevant context 

parameters. The aim was to find out to what extent and in which way these 

context parameters influenced the user and the service use.  

4.1.1 Urgency 
The results show that the most affecting context factor was urgency. In five out 

of six scenarios urgency was rated as the most important factor (mean for all 

scenarios: 3.5). The superiority of this factor might be explained by a couple of 

reasons. To begin with, the scenarios consisted of planning situations restricted 

to the same day or even earlier, which mean the focus already was on limitations 

in time. It also seems that urgency is a factor that is easier to imagine than for 

example sound level. The urgency and stress are intruding factors in our 

everyday life; something that affects our behavior and which makes us to be 

more efficiency-aware. As a consequence, I claim that the subjects could easier 

identify urgency, or the lack of it, and its importance to a greater extent. 

But how did urgency affect the behavior of the participants? The factor of 

urgency affected the use of communication devices. The most frequently 

communication type used in the scenarios with high urgency was synchronous 

communication. In scenario 2, however, the results differed from the other 

scenarios with high urgency. In this scenario the use of synchronous 

communication was close to average and the use of asynchronous 

communication was even higher than average. This discrepancy can be 

explained by a noted different type of urgency in the scenarios. The different 

types of urgency can be summarized as: 

• Stress (high urgency) – There is a need to resolve the situation quickly. 

• Efficiency (high urgency) – The situation takes place during a longer time, 

but there is a need to resolve the task within the situation as quickly as 

possible. 

• Low urgency – There is no or low urgency connected to the task in the 

situation. 
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In scenario 1, 4, and 5, there is a need to resolve the situation quickly, while in 

scenario 2 there is a need to spend little time on resolving the situation. In 

scenario 2 the participants tried to make an efficient solution, by switching the 

attention between the planning task and the remaining work, with as little time 

waste as possible.  

The factor of urgency and the factor of cost seemed to be related. The factor of 

cost was the most added factor by the participants. They preferred to use a 

cheaper alternative when possible. However, it seems like the factor of urgency 

dominates the factor of cost, since in three out of four scenarios with high 

urgency the frequency of services associated with a cost was well above the 

overall average. But in the fourth scenario with high urgency (scenario 2 – 

evening activity) the use of services with a cost was well below average. This 

might be explained by that the participants were at the office in which he/she 

had easy access to free communication alternatives, such as the work phone or 

email etc. As described above, this scenario also seems to have a different type of 

urgency, not associated with an immediate urgency. Further, another correlation 

that might verify this relation is that in the two scenarios with low urgency the 

frequency of use of services associated with a cost was lower (in scenario 3) and 

even well below (in scenario 6) than the overall average. This means that the 

participants used cheaper services when there was no urgency. 

4.1.2 Privacy and disturbance 
The rated importance of the parameters privacy and disturbance were rather low 

in the scenarios (mean for all scenarios privacy: 1.8, and disturbance: 1.6). In 

scenario 3 (at the office, surrounded by colleagues), however, the rated 

importance of both factors was rated higher. Privacy even reached the highest 

ratings in this scenario (ratings:  3.95). It seemed like the influence of these 

factors differed in anonymous and non-anonymous settings. Even though the 

content of the conversation (or actions) was within the same range of sensitivity, 

it was more common that participants were affected by their limited privacy in 

the workplace scenarios than for example out in the street, in the pub or in the 

crowded movie theatre.  

In the bus scenario, however, the importance of these factors was somewhat 

higher than the overall mean for the scenarios, which described anonymous 

situations. Why the participants in the bus scenario felt more affected can be 

explained by the fact that the level of sound makes overhearing more possible, 

than e.g. in the crowded movie theatre in scenario 4. Another explanation can be 

that the people on the bus easier can follow the whole conversation since (except 
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when the bus stops) there is less movement than for example in the lively pub in 

scenario 6. 

In scenario 2 and 3 the subjects reasoned that the company had restrictions 

against performing private tasks during working hours, for example as many as 

eight subjects waited until lunch before conducting their private tasks. I believe 

this can be explained by that the subjects imagined how they would act as if they 

were at a new workplace. It might be the case that most of the people are a more 

cautious and restricted in behavior when beginning at a new workplace and they 

do not want to disturb the others and be seen as lazy etc. This should maybe 

imply that the factor of disturbance would be more important than the factor of 

privacy. However, when comparing, this was not the case. Privacy was rated as 

more important in four out of six scenarios (in the other two the ratings were the 

same) than disturbance. Further, in scenario 3 the ratings differed a lot (privacy: 

3.95, disturbance: 2.8). This might indicate that the subjects cared more about 

defending their privacy, rather than avoid disturbing others. Presumable is that 

the subjects did not want the boss to know what they were up to.  

When affected by low privacy and high disturbance the subjects used services 

that they considered as discrete and appropriate. By interpreting the results these 

services are characterized by being text-based and without sound (when high 

disturbance) and not voice-based (when low privacy). 

4.1.3 Attention 
Attention is the secondly rated factor after urgency (mean: 2.1). This factor had 

the pre-rated level high for all scenarios except scenario 1, in which it was rated 

as low. Surprisingly few participants, in scenario 1, seemed to be affected by the 

fact that they could not spend full attention to the task. The most participants 

(38 subjects) solved the scenario with a cell phone, which easily can be used 

while walking and without a great loss of focus on the dynamic environment. 

However, this service choice was made due to the importance of high urgency. 

In the other scenarios the subjects had no attention issues to take into 

consideration. Yet, they had to answer how important this fact was for solving 

the task. Using Winograd’s terminology, I doubt the relevance of this factor for a 

couple of reasons. First, I question if it is relevant to ask if the participant was 

affected in this case. Is not that similar to asking how much did the fact that you 

could breathe air affect you when solving the task? Well, it depends what else I 

would breathe? According to Winograd (2001) the features in the environment 

are context through the use, otherwise they is just part of the setting. In this case, 

attention (when it has the value low) is rather a part of the setting than the 
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context, since the interaction is not dependent on the interpretation of it. 

Further, it is hard to measure its decisiveness on the basis of its inverted value. In 

order to rate the importance of having full attention, one need to imagine how it 

is when the attention is low. Would I select the same service if the attention 

requirements differed? The risk of getting unreliable answer is therefore 

immediate due to the great requirements of introspection of the participants. I 

believe it is a tendency to select the middle value on a rating scale between 1 and 

5, when one is unsure about the meaning of the question. This might explain the 

relatively high rated influence of this parameter. 

4.1.4 Sound level 
There are examples of natural hypotheses with no support at all in the results. 

One such hypothesis is that high sound level would influence the use of services 

that require hearing (such as cell phones). In one out of two scenarios (scenario 

4 – in the movie theatre) with high sound level, the frequency of services that 

required hearing was even above the overall average. This lack of indication of 

correlation between high sound level and use of services that require hearing is 

not in line with the results from the study of Bylund et al (2004a), in which 

several participants preferred to use e.g. SMS instead of voice communication 

when in noisy environments. However, a suggested explanation to this is that 

many participants felt a need for synchronous communication due to other 

reasons (for example high urgency in scenario 4) in combination with a lack of 

synchronous but non-hearing alternatives in the mobile settings. Most users 

resolved this situation by avoiding the high sound level, which was possible by 

for example leaving the theatre lobby or nightclub temporarily. The sound level 

was also for all scenarios the least affecting parameter of all parameters (mean: 

1.5). This might be explained by difference in the ability of simulate different 

context factors. Unlike in the study of Bylund et al. (2004a), which were based 

on real life observations, the participants in the present study did not actually 

hear the disturbing noise but had to imagine the factor. This methodological 

issue is further discussed in section 4.2.  

4.1.5 Added factors 
During the study several new factors were added. The most recurring factor cost 

and its relation to urgency has previously been addressed in 4.1.1. The other 

factors, which were added either by many participants or brought up in several 

scenarios, can be roughly divided into three groups of factors:  
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• Circumstances – factors that in some way add information to the scenario. 

The importance of the receiver’s access and use of service belongs to this 

category, because the participants made assumptions about the receiver’s 

service use.  

• Inner state – factors that describe choices that participants make either to 

avoid being uncomfortable, or to be more comfortable in a situation. For 

example the need of reliable information and the need to have fun when 

solving the situation made the participants to use social interaction. 

• Task – factors that affect the outcome of the task that is put forth in the 

scenario. For example, some participants felt that one task required multi-

party communication in order to be solved; others felt that synchronous 

(or sometimes asynchronous) communication was required. 

4.1.6 Services and service types 
The two most frequently used services were information search and the cell 

phone. This might be explained by that they are both common services in our 

everyday activities. Information search is also not solely one device; it is 

containing several actions such as using the Internet, asking a person and 

looking at an information board etc. In scenario 2 and 3, however, the use of the 

cell phone has remarkably decreased. Instead, the use of a stationary phone 

seemed to replace the use of the cell phone, which can be explained by the 

stationary characteristics of the settings in the both scenarios. Further, the use of 

the stationary phone did not imply any extra cost for the user. 

The least used services were the fax and the camera, close followed by the MMS 

and video call service. The fax is a stationary device and it seems to be too 

ungainly to use in the proposed mobile settings. It also assumes that the other 

communication part is able to receive a fax, which is less common than for 

example a computer and cell phone. Very few participants used the camera, 

MMS and video call services and one interpretation is that the use of them is 

associated with social and playful activities rather than planning activities. 

Another service that is hard to imagine being related to planning activities is 

playing a game. In three scenarios 3, 4 and 5, one participant (not the same 

participant for all scenarios) used the game service. However, this activity was 

used when the participant was bored or while waiting for a friend. 

It is likely that the service selection is also made due to the participants’ former 

experience with the devices. For example, when the participants were requested 

to describe how they would act in the given scenarios, the majority of them were 
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likely to answer how they would act in similar situations, since it is more 

intuitive to describe actions and service use that one is used to. Some 

participants expressed that they were unable to select among all services because 

of limited knowledge or experience about some of them. Other participants, 

however, acted in opposite way by being more playful and choosing new “cool” 

services.  

The result did also reveal some complex social characteristics of the different 

services. It appeared that synchronous communication was preferred when there 

was a need of sensing social features. Asynchronous communication, however, 

lacked this ability of mediate social information. I suppose that the use of 

symbols in the SMS (such as smileys) could be a way of increasing the social 

channels in an asynchronous device with limited space. Most of the participants 

also preferred to ask another person, instead of e.g. searching on Internet, when 

reliable and dynamic information was requested (such as finding a better pub or 

an address). This agrees with the results from Tamminen et al. (2003), who 

described that navigation problems were usually solved by social interaction 

with other people. To miss the bus, was an example in their study, which 

triggered social navigation and the use of the cell phone. 

4.2 Methodological issues 
While the setup of this study holds the potential of providing some insight into 

how a set of context factors affects the choice of services, it is also subject to a 

number of restrictions that limit the generality of the results. 

It requires a great ability of introspection to answer questions about how one 

would respond to fictional situations. In addition to imagine a certain sound 

level it also seemed to be hard to for example “feel” and imagine oneself in a 

crowd (as in scenario 4). To make it easier for the participants to relate to the 

situational facts, the scenarios were carefully reviewed (first read aloud by the 

interviewer and than read once again by the participant). This would ensure that 

parts of the scenario were not neglected. Finally, to control that none of the 

scenarios were completely divorced from reality, the participants were also 

explicitly asked to rate their ability to identify with each scenario. As previously 

addressed, the participants could easily identify with the scenarios in most cases. 

On a scale ranging between 1 (very easy) and 5 (very difficult) the overall 

average was 1.52. 

Although the scenarios were developed to be as realistic and applicable as 

possible, some of the participants departed from the task that was presented in 
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the scenario. In scenario 1, one participant expressed doubts about wanting to 

eat lunch with a friend in a stressful situation. Two other participants wanted to 

skip a moment in the scenario, e.g. the lunch or going out with a friend, in favor 

to work. In scenario 4, five participants thought it were strange that no movie 

ticket reservation was made at beforehand. They would have reserved tickets 

earlier to avoid ending up in such situation. In scenario 5, six participants 

assumed that they would remember at least parts of the information (e.g. the 

name of the bus stop or the address), one of these participants even expressed 

that he had difficulties to imagine himself in that situation at all. In these cases it 

is interesting to note that few of the participants had any difficulties to imagine 

the situations. Instead, the problems seemed to be related to difficulties in 

identifying with the scenarios. One interpretation of this difficulty is that these 

participants normally avoid short-term planning situations. 

As previously discussed the different pre-rated levels of the parameters caused 

some problems, as in the case with high attention. In order to avoid this 

problem, I suggest for the future studies, to only use one level of the parameters. 

For example, I suggest to use quite or noisy as two different context parameters, 

instead of one parameter with different levels: low, medium or high. 

4.3 Implications of the result 
A long-term vision with this study was to provide data that can assist in 

predicting relevant services for a given context. The results from this study 

should be used carefully because of the limited number of scenarios explored as 

well as the relatively small number of participants. The results provided herein 

could, however, be a valuable inspiration of design and development of future 

information and communication devices, especially at a conceptual design level.  

The results of the analysis of correlations between context factors and properties 

of services (see section 3.3) could also be used directly in order to respond to 

contexts in which for example high urgency can be detected, or the surrounding 

is sensitive to disturbance (e.g. in a library or movie theatre), or users are 

confronted with limited privacy (e.g. at a workplace or in bus). However, it is 

recommended that the direct use of these results is limited to building prototype 

systems used for e.g. evaluations of the effect of the factors, or input to the 

design of further studies of correlations between context factors and properties 

of services.  
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4.3.1 Future work 
The data from the study can also be further analyzed in order to seek the 

answers to a number of questions. First, with a more detailed analysis of the 

intentions behind the information searches and communication acts, more fine-

grained relationships may be found between the context factor and the service in 

use. Second, the data from the study contains information about how services 

are combined and in which situations. Therefore a further analysis of the results 

could reveal interesting information about how to support users by providing 

(static or dynamic) links between different services. In order to provide valuable 

results, this would have to build on the analysis of information searches and 

communication acts mentioned before. 

Following are a few suggestions of how to proceed in order to explore the users 

context further: 

• Follow a small number of people for a longer period of time. Record a 

large number of factors with high granularity, as well as performed 

activities within a specific domain. If the study reveals relationships 

between context factors and performed activities, if only for a small 

number of individuals, it has been shown that generalizing over context 

factors of individual users can be useful. 

• Follow a large number of people in a controlled role play in order to study 

the influence of a limited set of contextual factors on choice of service. 

The applicability of the kind of service is more limited than the one 

mentioned above. However, with a specific target for adaptation, it is 

likely to provide more fine-grained results. 

Furthermore, a larger data set of the kind provided herein would make it 

possible to analyze dependencies between individual context factors. For 

example, the results from scenario 4 indicates that the need for synchronous 

communication in order to address a situation conflicts with the high sound 

level that potentially would prevent users from choosing a cell phone for 

communicating with peers. 



 
49 

 

 

5 Concluding remarks 
An underlying goal with this work has been to start the development of a 

method for finding general context factors, and their relative impact in different 

situations. Much more work need to be done before this goal is achieved and 

large efforts must be placed in finding the factors that are general enough 

(relevant for many people) and also in some sense measurable. However, the 

method and the results from the studies described herein can serve as a good 

starting point for future research.  

It is also encouraging that despite the numerous context factors that can be 

found in the scenarios, many of the participants in the study interpreted and 

handled the situations mostly in the same way. This illustrates the importance of 

studying the context, since if there is some resemblance among the participants’ 

behavior in a certain context, their actions and choice of services are in some 

sense limited and manageable, and thus useful in design of context-aware 

applications. However, in order to avoid ending up like the beginning example 

(Arthur Dents dispute with the obstinate Nutri-Matic Drinks Synthesizer), it is 

important that the user should be able to control the interaction to a certain 

degree. It is therefore essential to keep the user in mind, focusing on the users 

need, while developing future context-aware technology.  
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Appendix I 
 
Exempelscenario: Kundmöte 

Du sitter i taxin på väg till ett kundmöte. Det är mycket trafik och du inser att du 

kommer bli sen. Du ska träffa en kollega på kontoret innan mötet, eftersom ni 

ska till mötet tillsammans.  

Snabblunch 

Det är strax innan lunch och du går på gatan på väg från ett möte då du inser att 

du har glömt att ta med dig lunch. Trots att du måste skynda dig till ett nytt 

möte efter lunch så har du lust att äta tillsammans med en kompis som arbetar 

på ett kontor i närheten. 

Kvällsaktivitet 

Det börjar bli sent och du är ensam kvar på kontoret. Du behöver göra klart ett 

par saker innan du kan åka därifrån och du känner dig lite stressad eftersom du 

har gjort upp planer för kvällen med en kompis. Ni har kommit överens om att 

träffas någonstans inne i stan, men inget mer är planerat än så länge. För att ta 

dig till stan behöver du åka buss, vilket du sällan gör.  

Gå på bio 

Det är snart lunch och du är på jobbet. Du arbetar i ett öppet kontorslandskap 

vilket innebär att några av dina kollegor samt din chef som befinner sig i 

närheten av ditt skrivbord kan höra och se vad du gör. Det är mycket liv och 

rörelse omkring dig idag men du har inte så mycket att göra. Du känner för att 

hitta på något roligt tillsammans med dina kompisar ikväll och du kommer att 

tänka på en film som du vill se och  som just nu visas på en biograf inne i city.  

Biljetterna slut 

Du och tre kompisar har bestämt er för att se filmen “Borta med vinden” på 

biograf Orion kl. 21.00 ikväll. Du ska vara på biografen i god tid innan 

föreställningen för att köpa biljetter och de andra ska dyka upp strax innan 

filmen börjar. Du står i den fullpackade biolobbyn 45 minuter innan filmen 

börjar, när du ser att biljetterna till filmen plötsligt har tagit slut.  

Borttappad vägbeskrivning 

Du har precis klivit på bussen på väg till en vän som nyligen har flyttat. Det sitter 

inte så många på bussen utan du finner snabbt ett ledigt säte. Du letar efter din 

anteckning där du skrivit upp kompisens nya adress, hållplatsen du ska gå av vid 
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och en vägbeskrivning från  busshållplatsen. Det verkar dessvärre som om du 

har glömt anteckningen hemma.  

Ändrade planer 

Du och dina vänner befinner er tillfälligt i en stad som ingen av er har varit i 

förut. En kollega som har bott i staden har rekommenderat en trevlig pub och ni 

bestämmer er för att gå dit. När ni kommer dit så visar det sig att det är väldigt 

livlig stämning på puben och att det spelas dålig musik. Ni känner inte för att 

stanna där särskilt länge utan ni vill hellre gå vidare till ett lugnare och bättre  

ställe. 
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Appendix II 
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Information search type Modality Requirements 

 

C
o
m
m
u
n
ic
at
io
n
 

In
fo
rm

at
io
n
 

E
n
te
rt
ai
n
m
en

t 

P
la
n
n
in
g 

G
IS
 

Sy
n
ch

ro
n
o
u
s 

A
sy
n
ch

ro
n
o
u
s 

M
u
lt
i-
p
ar
ty
 

In
te
rn

et
 

Si
gn

s 

P
ri
n
te
d
 M

at
er
ia
l 

So
ci
al
 i
n
te
ra
ct
io
n
 (
o
ff
ic
ia
l 

p
er
so

n
) 

So
ci
al
 i
n
te
ra
ct
io
n
 (
k
n
o
w
n
 

p
er
so

n
) 

So
ci
al
 i
n
te
ra
ct
io
n
 (
u
n
k
n
o
w
n
 

p
er
so

n
) 

P
ic
tu
re
 

V
o
ic
e 

T
ex

t 

V
id
eo

 

H
ea

ri
n
g 

V
is
io
n
 

D
ex

te
ri
ty
 

C
o
st
 p
er
 u
se
 f
o
r 
th

e 
u
se
r 

M
o
b
il
it
y 

U
sa
ge

 s
o
u
n
d
s 

Address book   X                             x     x     x   

Alarm       x                             x       x x 

Your position         x                   x   x     x     x   

Email x           x x                 x     x x       

Fax x           x               x   x     x         

Friend finder         x                   x   x     x   x x   

Info search   X             x x x x x x                     

Calendar       x                         x     x     x   

Camera   x                         x         x     x   

Watch   x                             x     x     x   

MMS x           x               x x x   x x x x x   

Cell phone x         x                   x     x     x x x 

SMS x           x                   x     x x x x   

Instant message x           x                   x     x x       

Games     x                       x         x x   x   

Phone x         x                   x     x         x 

Video chat x         x                   x   x x x   x x x 

Appendix Table 1. The mapping between services and service properties. 
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Sammanfattning 
Syftet med studien är att undersöka kontexten, utifrån användarens perspektiv, för att kunna hitta relevanta kontextfaktorer 
som kan vara användbara i utvecklingen av kontextmedveten teknologi. Målet är att finna kontextfaktorer som är relevanta 
för den pågående aktiviteten och undersöka i vilken utsträckning och på vilka sätt dessa faktorer påverkar användaren i de 
dagliga planeringsaktiviteterna. Metoden som användes i studien baserades på scenariobeskrivningar. 41 stycken 
försöksdeltagare fick beskriva hur de skulle ha handlat i de olika situationerna och de fick också skatta hur viktiga de olika 
kontextfaktorerena var i situationerna. Analyser genomfördes för att finna samband mellan kontextfaktorer och egenskaper 
hos de tjänster som försöksdeltagarna använde sig av i scenarierna. I studien upptäcktes en rad intressanta relationer mellan 
kontextfaktorer och användningen av tjänster. Exempelvis ansågs nivån av brådska vara betydelsefull i flera situationer och 
den verkade också ha inverkan på hur försöksdeltagarna valde att kommunicera. Försöksdeltagarna introducerade under 
studien kontextfaktorn kostnad. Kostnaden påverkade valet av tjänster men blev mindre betydande i situationer med stor 
brådska. Studien visade också på potentiella samband mellan risken att störa människor i sin omgivning och viljan att 
kommunicera tyst. En annan intressant upptäckt var sambandet mellan avskildhet och kommunikationssätt: röstbaserade 
tjänster undveks när andra människor fanns i närheten. Dessutom verkade det som om det var viktigare att värna om sin 
avskildhet och att inte störa andra i ickeanonyma situationer än i situationer där man var helt anonym. 
 

Abstract 
The purpose of the study is to explore the context, from the users’ perspective, in order to find relevant context parameters 
that can be useful in the development of the future context-aware technology. The goal is to find some of the context 
parameters relevant to the situated activity and investigate to what extent and in which way they influence the user in 
everyday planning activities. The method used in the study was based on scenario descriptions. A total of 41 participants 
reported how they would have acted in the different situations and they also rated how important they believed the different 
context factors were in the situations. Analyses were made to reveal relationships between context factors and service 
properties used by the participants in the scenarios. In the study several interesting relationships between context factors and 
the use of services were discovered. The level of urgency was in several situations considered to be important, and it was 
also found to have an impact on how the participants chose to communicate. The cost was introduced by the participants 
during the study. It seemed to be important; however, in situations with high urgency it became less important. The study 
revealed a potential relationship between the risk of disturbing the people in the vicinity and the effort to communicate 
quietly. Another interesting finding was the relationship between privacy and the choice of modality when communicating: 
voice-based services were avoided. Further, the importance of privacy and disturbance also appeared to have greater 
influence in non-anonymous situations than in anonymous. 
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