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Abstract

Mobile phones have become ubiquitous in many countries today. As the number of
subscribers and geographical coverage continues to increase worldwide, mobile users can
now be reached at nearly any place and at any time. Though the technology supports
near perpetual connectivity, users are not available for mobile phone communication in
such a straightforward way. As a result, users are often interrupted by mobile phones
in the middle of activities. One reason that has been attributed to this problem is the
callers lack of awareness about the callee’s current activity. Some context aware mobile
technologies have been developed with an aim to help users coordinate mobile phone
interruptions. However, these studies are mostly technology oriented and we are yet
to understand the effectiveness of these designs. This is because there are few studies
on interruption and availability in relation to mobile phone use. To examine the role
of technology in coordinating mobile phone interruptions, we have conducted a diary
study to investigate the factors that affect the disruptiveness of a mobile phone call,
and the practices by which mobile users currently manage their availability. The results
from our study show that the availability of a user is highly subjective, and that the
interruption rating of a call is affected by factors such as location, activity, relationship
with the caller as well as the history of interactions between them. We have also found
that mobile phone users appropriate features of the device by way of silencing calls,
dismissing calls or placing a ’missed call’, in order to manage their availability. The
implications of our results for the design of technologies such as context aware telephony,
that aim to coordinate mobile phone calls is discussed.
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Chapter 1

Introduction

Mobile phones have become ubiquitous in many countries today. In countries like
Sweden and Portugal, the number of mobile phone subscribers has overtaken those of
fixed line telephones. An increasing number of countries, particularly in Europe now
have more mobile phones than people [8]. Luxembourg has 158 mobile subscriptions
per 100 people, closely followed by Lithuania (127) and Italy (122). In some countries
mobile phones are replacing landlines - Lithuania heads these nations with 48% of
households replacing a fixed phone with a mobile [8]. Finland stands second with 47%.
The volume of mobile voice calls (total call duration) are also expected to exceed those
on fixed networks in western Europe by 2008 [33]. In France this is already the case.

This rapid increase, in the number of mobile phone users and the areas covered by
mobile operators, have a profound impact in terms of user connectivity. Potentially,
mobile phone users can be contacted 24/7 - anywhere and at anytime. It is arguable
if this should be seen as an evidence of the success of mobile technology, or as a nui-
sance in terms of it’s consequence on social culture and people’s lifestyles. Thomas
Friedman, a renowned author and journalist, wrote an article titled the “The Age of
Interruption” describing his experience in the Peruvian Amazon [27]. He mentions that
there was something cleansing about spending four days disconnected from any cell-
phone service or Internet connection. He questions whether we are moving from “An
age of information” to one of constant interruptions in the form of cell phone calls, in-
stant messages and email. Even though connectivity usually implies more productivity,
one can wonder if we are close to a situation of being “too connected”. In 2005, the
Federal Aviation Administration (FAA) proposed to reconsider the ban on cell phones
and laptops on airplanes [33]. Arguments from the business world emphasize on the
increase in productivity that such connectivity could provide, while a lot of travellers
fear that this would ruin the travel experience [33]. "The last thing most air passengers
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want is to be forced to listen to their neighbor chat on their cell phone about their ail-
ments, their dating problems, the latest reality TV show or up-to-the-minute estimates
of time of arrival," says Rep. John Mica, chairman of the House Transportation and
Infrastructure’s subcommittee on aviation [33]. Our thesis study is conducted against
this backdrop of increasing connectivity between mobile users, and its consequences on
users availability.

1.1 Motivation and relevance of this thesis
Studies of mobile phone use in public spaces draw attention to the evolutionary nature
of social rules regarding appropriate mobile phone etiquette. For instance, during the
early period of widespread mobile phone adoption, certain restaurants had posters
requesting users to turn off their cell phones. Similarly, receiving phone calls or engaging
in private conversations in waiting rooms or airport lounges were considered by some
as inappropriate or rude behaviour [39]. At a more individual level, mobile phone calls
may arrive when the user is busy, engaged in some important or demanding activity
such as driving, or in the middle of a presentation or meeting. There are two aspects
here: on one side mobile phones impose on users, a certain obligation or expectation
to be available for communication with remote others. This is in someways the very
advantage or reason that people use mobile phones. On the other hand, a negative
consequence of the mobility and accessibility that the device provides, is that people
can find it difficult to control when they can be contacted and by whom.

As mobile phones enable users to be contacted across different places and times
during their daily lives, it provides an opportunity for mobile users to be accessible for
phone talk across varying contexts. However users face difficulties in attending to calls
under certain circumstances. Take for instance the phone going off in the middle of
a presentation or in a cinema hall, possibly embarrassing the owner and annoying the
people around them. This can result in the interruption of people and/or activities.

There is considerable interest in designing communication systems that would mod-
erate this problem of mobile phone interruptions. The Computer Supported Coopera-
tive Work (CSCW) conference in 2004 had sessions titled “May I interrupt?” and “Social
awareness and availability”. This emphasis can also be seen in the design efforts such
as meeting in quiet[25], Sensay [54], context-aware mobile telephony[50]. A common
goal among these designs is to help users coordinate mobile phone interruptions. Most
of these studies have been predominantly technology oriented as they deal with issues
of sensing data and displaying awareness information. Gathering empirical data on
situated mobile phone use can provide useful insights about how users deal with mobile
phone interruptions today.
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1.2 Goal of this Study
There is a lack of empirical studies that focus on how users currently manage their avail-
ability for communication on mobile phones. Further, most studies on interruption deal
with offices and work oriented communication where the negative effect of interruptions
is associated with productivity and attention overhead. We are yet to understand the
concept of interruption in relation to mobile phone use where people may be engaged in
both work and leisure activities, and are accessible to a wider range of social contacts
such as family, friends, colleagues, acquaintances. We wish to investigate the issue of
interruption and availability in the context of mobile phone use. This thesis is guided
by the following research questions:

1. What are the factors that influence the disruptiveness of mobile phone calls?
2. What are the methods or strategies that people currently use to manage their

availability for mobile phone calls?
Understanding practices by which users currently manage their availability would

serve as a foundation to examine how technologies such as context aware mobile tele-
phony could better support users in this process.

1.3 Structure of the thesis
In the next chapter, we define the terms accessibility, availability and interruptions.
The socio-technical gap inherent in availability and accessibility is examined from per-
spective of communication technologies.

Chapter 3 provides an overview of related studies. First, an overview of context
aware and context mediated communication technologies is provided along with the
two approaches to designing such systems. Then, we review related studies of mobile
phone use, that discuss some practices related to availability.

Chapter 4 introduces the diary method that we have used along with a description of
how our study was designed. The results from the diary study are presented in Chapters
5 and 6. Chapter 5 presents the factors that were found to affect the interruption rating
of a mobile phone call. In Chapter 6, we discuss the practices by which users currently
manage their availability for mobile phone interruptions. The implications of our results
for the design of technology is discussed in Chapter 7, followed by the Conclusions drawn
from our study in Chapter 8.
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Chapter 2

Background

Three terms: accessibility, availability and interruption are useful for analyzing the
problem area of this thesis - the issue of coordinating mobile phone calls. The concept
of availability and accessibility is introduced and examined in relation to the ’socio-
technical gap’ in CSCW 1. Interruption, from the perspective of communication sys-
tems, is discussed as being a consequence of this socio-technical gap between availability
and accessibility.

The mobile phone pervades different locations and activities because of the mobility
it affords. There are two factors that pose an analytical challenge to the study of mobile
phone use. Firstly, mobile phones can be carried by users through a variety of social set-
tings due to the mobility the device provides. They can be found everywhere their users
take them - from offices, meeting rooms, crowded trains, restaurants or cinema theatres.
The second factor is that due to the pervasive connectivity and low cost of the device,
mobile phones may be used for communication purposes ranging from ’mobile work’,
coordinating movie plans to keeping in touch with friends and family. This combination
of mobility and pervasive connectivity that mobile telephony affords, enables people to
contact anyone from almost anywhere. As a consequence mobile phones permeate some
of the traditional categories and social distinctions. Geoff Cooper, a noted sociologist,
states that mobile phones may be thought of as an indiscrete technology since it has
the capacity to blur distinctions such as private and public, work and leisure, remote
and distant[14]. The mobile phone’s ’functionality’ of use is not limited to a fixed or
finite set of activities or tasks.

Accessibility may be defined as the possibility of reaching someone or using
something. This definition can be refined as the possibility to contact or reach some-
one, while discussing about communication technology. For practical purposes, it can
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be viewed as a characteristic feature or affordance that a technology provides. For in-
stance in the absence of communication technologies, people could only interact with
co-present others. To reach somebody, people had be present in the same place and
at the same time for any kind of meeting or rendezvous1. With the invention of the
telephone (landline), people no longer had to be in the same place. One could be
reached in spite of distance. However, due to the fixed nature of landline telephones,
accessibility is restricted to those times when the person would be present at that place.

Availability is defined by the Oxford English Dictionary as ’the ability to be used
or obtained; or be at someone’s disposal’. Availability of people is described as a state
of being ’not otherwise occupied, or free to do something’[Oxford English Dictionary].
From the perspective of communication, accessibility is usually a prerequisite for avail-
ability i.e. in order to be available for others who are not co-located, a person must be
accessible by means of some communication technology. In comparison to accessibility
which we have described as a feature of technology, availability or ’being available’ for
some work or to some people, is influenced by personal factors such as how a person
organizes their daily activities as well as social factors like interpersonal relationships.
This way, availability may be viewed as a form of ’social action’. The difference between
the concept of availability and accessibility can be examined as the gap between the
social (requirements) and technical (designs).

2.1 Availability - Accessibility as a Socio-technical gap
The research area of Computer Supported Cooperative Work(CSCW) broadly deals
with two central questions. One - to study and understand the dynamics of Coopera-
tive Work, and the second - to design computer systems that can support cooperative
work[7].

It is widely noted in CSCW literature that there is an inherent gap between the
social requirements of human interaction and what can be supported by technology.
Ackerman suggests that merely attesting the centrality of this gap may be one of the
important intellectual contributions of CSCW[1]. A fundamental cause for this gap is
that human activities are highly flexible, nuanced and fluid, while technical systems
are often rigid and brittle. This presents a challenge when technology needs to support
multiple users and coordination processes that are usually managed socially.

The concept of availability and accessibility that have been introduced above present
1Rendezvous: (1)A meeting at a prearranged time and place.(2) A popular gathering place or

arranged meeting place [Oxford dictionary definition]

8



a similar problem. A central issue is that people’s availability in practice is dependent
on the immediate circumstances of their situated context, but the accessibility that
technology provides is not very flexible. There is a mismatch between the level of
accessibility that technologies such as the telephone or mobile phone provide, and how
available people actually are in practice.

This Socio-technical gap has also been examined, in a broader context, in relation to
the concept of ’mobility’ and ’anytime, anywhere computing’ [53, 59]. "Anytime, any-
where computing" is a technological imperative that aims to provide information and
services closer to the user beyond the constraints of distance or place. This connectivity
between people, groups and organizations through the Internet, mobile networks has
also been described as realizing the vision of the ’global village’, where people can inter-
act independent of time and place [36]. Wiberg and Ljungberg highlight the tensions
between the concept of "anytime, anywhere" and trend of mobility [59]. In a study
of mobile telecommunication engineers, Wiberg et al. found that their work depended
on factors like time and place even though technological infrastructure facilitates "any-
time, anywhere" access. In a similar work related context, Sherry and Salvador [53]
state that mobile professionals can access information easily but the environment they
are in may not provide them with a means of organizing or managing this information.
Even on a general level as a personal communication device, the notion of "Anytime,
anywhere" in relation to phone calls presents a problem because people are technically
more accessible to others than their situated circumstance may support. In a study
where they shadowed users in Stockholm, Sherry et al. found that some users filter
access by using an elaborate system of profiles and device configurations [53]. They
explain the difficulties a physician faced in filtering his accessibility this way:

"Physicians with whom he closely collaborated, for instance, would always
have access to him during certain hours of the day, while other might have
access to him only when he was outside of his clinic that setting but still
during working hours. It was a complicated management burden that, he
admitted, worked only partially, as there was no way to handle temporary
or unanticipated exceptions."

They also found that in the extreme case, some users kept their cell phones switched off
all the time except when making calls. Hence, a consequence of this gap between avail-
ability and accessibility is that users face the challenge of managing their availability
through the mobile phone. The concept of ’situated actions’ highlights the challenges
of interpreting human actions/ interactions into technical requirements for a computer
system.
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2.1.1 Situated Actions

Lucy Suchman advanced the concept of situated actions to explain the difficulties asso-
ciated with plan based models, while designing for human-machine communication[55].
It provides a foundation to understand how a persons actions are highly nuanced and
fluid in reality. Situated actions deals with the actions of people in natural real world
circumstances. In particular, Suchman highlights the difference between the plan based
view that is prevalent in cognitive science, to that of the concept of situated actions that
has its origins in sociology. The plan based view considers plans to be a prerequisite
for any purposeful action i.e. action is conceived as being an outcome of some plan.
Situated actions on the other hand draws on the perspective that a plan is more or less
a representation or reconstruction of action, rather than a prerequisite for action. In-
stead of abstracting action away from its circumstances, the situated actions approach
is to study how people use their circumstances to achieve their goals. Suchman gives
an example of going over the falls in a canoe:

“In planning to run a series of rapids in a canoe, one is very likely to sit for
a while above the falls and plan one’s decent. The plan might go something
like ’I’ll get as far over to the left as possible, try to make it between those
two large rocks, then backferry hard to the right to make it around that
next bunch.’ A great deal of deliberation, discussion, simulation, and re-
construction may go into such a plan. But, however detailed, the plan stops
short of the actual business of getting your canoe through the falls. When
it really comes down to the details of responding to currents and handling a
canoe, you effectively abandon the plan and fall back on whatever embodied
skills are available to you.” [55]

This situation shows that even as people make detailed plans, the eventual action
depends on the immediate circumstances at that instant and this may deviate from the
initial plan. Suchman asserts that people construct their plan as they go along in the
situation, creating and altering their next move based on what has just happened. This
perspective is relevant while talking about a users availability for communication. It
is useful to consider availability from the view of situated actions since it may not be
possible to predict in advance, every location or activity that mobile phone users could
find themselves in.

10



2.2 Interruption: A problem of coordination
The previous section discusses the socio-technical gap due to the situated nature of a
persons availability and inflexible type of access that mobile telephony provides. This
gap is important because the possibility of being contacted at nearly anytime or any-
where can result in the interruption of activities. The Oxford English Dictionary defines
interruption as :

“A breaking in upon some action, process, or condition (esp. speech or
discourse), so as to cause it (usually temporarily) to cease; hindrance of
the course or continuance of something; a breach of continuity in time; a
stoppage.”

In a comprehensive theoretical analysis on interruptions, McFarlane suggests that it is
useful to consider interruptions in the context of Human Computer Interaction, as a
process that involves a sudden change in one or more of a person’s modes of activity:
(1) cognition (2) perception, or (3) physical action. [41].

In the context of mobile phone use, interruptions may be described as a problem
of coordinating mobile phone calls at a time that is suitable for both the caller and
callee (receiver). This does not imply that there are times when users simply sit and
wait for a phone call. Interruptions are a phenomenon common to initiation of most
conversations. Any mobile phone request is theoretically an interruption. However
the lack of awareness between mobile phone users, about where a receiver is or what
they are doing, can lead to disruptive mobile phone interruptions. Disruption, in this
sense, refers to the possible negative consequences of an interruption. In face to face
encounters, people can assess other users activities and this helps them in deciding
when or how to initiate conversation. In a study of face to face interactions, Wiberg
et al. [60], found that people use highly flexible methods - like the use of gestures and
gazes, in deciding how or when to initiate a conversation. Further, they explain that :

“One important characteristic of many technology-mediated communica-
tions is that, in contrast to face-to-face interaction, neither initiator nor
recipient has information about the other’s current situation. Face-to-face
settings provide a rich set of visual and auditory information about the re-
cipient’s activities, allowing one to infer how interruptible they are. Such
information is clearly absent when initiator and recipient are not co-present.
“ [60]

Based on this comparison, the problem of coordinating mobile phone communication
is often attributed to the callers lack of awareness about the receiver’s context [45]. A
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caller has no means of finding out if a receiver is available for communication with-
out contacting them. There have been different approaches to the terms ’context’ and
’awareness’, both in the theory and it’s application in technology design. It is im-
portant to consider the different ways in which ’context’ and ’awareness’ are typically
conceptualized.

2.3 Concept of context and awareness

2.3.1 Two approaches to Context

The term context is usually used with slightly varying perspectives in the field of tech-
nology design and sociology. When designers talk about context aware systems, they
usually refer to context as a discrete set of information gathered using sensors, to de-
scribe the attributes (such as location, time, or physical conditions) of the environment
that are useful to the system. Such systems commonly use this context information
either as an input for action or to identify the operations that are relevant and possi-
ble under such conditions. The aim of such designs has often been to make computer
systems adapt to the local settings, hence providing more user friendly functionality.

Paul Dourish suggests that such a technical notion of context is based on a positivist
tradition that reduces social phenomenon to simple and objective patterns by abstract-
ing away details[18]. Such a notion offers system developers new ways to conceptualize
human action and the relationship between that action and computational systems to
support it. Dourish explains that the notion of context in ubiquitous computing also has
another origin grounded on social sciences. From a social science perspective, context
is used to describe aspects of the social setting but it draws on a phenomenological rea-
soning rather than a positivist approach. Dourish highlights the conceptual difference
between these two views on context:

“From a positivist perspective, context is a stable feature of the world, inde-
pendent of the actions of individuals. From a phenomenological perspective,
contextuality comes about only when it is mutually recognized by the par-
ties to some interaction, drawing on their everyday, cultural, common-sense
understandings of the nature of the social world. So, in this model, context
isn’t something that describes a setting; its something that people do. It
is an achievement, rather than an observation; an outcome, rather than a
premise.” [18]

In a positivist approach, Dourish explains that context is considered as a stable informa-
tion that provides a container for action i.e. an activity occurs within a context, while
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a phenomenological approach views context as a kind of relational property between
objects or activities, and hence it cannot be separated from the activity.

2.3.2 Awareness

Awareness plays an important role in the coordination of cooperative work. It is con-
sidered as an attribute of action [51]. Schmidt traces the discourse on the concept of
awareness in CSCW, to early ethnographic studies ( [30, 31]) of cooperative work that
found that:

“cooperating actors align and integrate their activities with those of their
colleagues in a seemingly ‘seamless’ manner; without interrupting each other
by asking or suggesting others of this or that”..”It quickly became obvious
that cooperating actors somehow, while doing their individual bits, take
heed of the context of their joint effort” [51]

He states that the term ’awareness’ was adopted to denote the practices of people taking
heed of what is going on in the setting, which seemed to play a key role in cooperative
work. Dourish and Belloti also provide a similar definition for awareness:

“awareness is an understanding of the activities of others, which provides a
context for your own activity.” [19]

Awareness is often discussed from a design perspective in CSCW. It is closely linked
with information and commonly deals with questions such as what information should
be provided, how should the information be acquired and how should it be represented.
Broadly speaking, there are two approaches to awareness systems based on the nature
of information that is provided - task oriented awareness and social awareness [47].
Task-oriented awareness focuses on supporting the articulation or coordination work
required for completing interdependent tasks. Groupware systems is an example of such
systems. They aim to provide users with awareness of details such as who is working
on a particular document, which part of the document is currently being edited, and
what changes are being made. Social awareness on the other hand, usually relates
to the presence of people and/ or the activities going on in an environment [47]. It
typically deals with information such as the location, presence and activities of people
in a particular place. Terms such as ’peripheral’ and ’passive’ awareness are commonly
used to describe the mechanism by which information is acquired or presented to the
user. Dourish and Bly describe peripheral awareness as ‘information’ that is ‘being
gathered passively, while other workplace activities progress’ [20].
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In a theoretical analysis about the concept of awareness and the different ways it is
used in CSCW, Schmidt asserts that awareness is deeply connected with activity and
practice [51]. He explains that discrete measures (such as active or passive, explicit
or implicit) are not particularly relevant while talking about awareness. He further
explains that awareness can relate to different modalities - visual, sound, tactile, etc.

Mobile phone interruptions has been discussed as being a consequence of the mis-
match between a users availability, and the accessibility provided by the device. The
problem itself is not a new one as there have been design efforts like ’Sensay’ [54],
context-aware mobile telephony[50] and ’context contacts’ 45 that aim to reduce this
gap between a users’ availability and accessibility. A common goal among these designs
is to help users coordinate mobile phone calls. Some of the different design approaches
to such context mediated communication systems is discussed in the next chapter, along
with related studies of mobile phone practices that deal with the concept of availability.
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Chapter 3

Related Work

Two types of studies are discussed in this chapter. First we examine context-aware
or context mediated communication technologies that aim to help users coordinate
interruptions. The second section surveys the studies of mobile phone practices that
relate to the concept of availability.

3.1 Overview of context mediated communication tech-
nologies

This section presents an overview of the different approaches to designing computer
mediated communication systems, that share the common goal of helping users coordi-
nate communication at an appropriate time. The concept of awareness has been used
in many systems, in both work oriented communication applications and instant mes-
saging applications (such as ICQ, MSN messenger, Skype) used mostly for informal and
social purposes. In work place systems awareness has been investigated for mediating
co-located as well as remote and mobile collaboration [2, 9, 19, 40] since it is a crucial
part of cooperative work.

There have been two approaches to incorporate awareness in communication sys-
tems. One approach is based on computing the availability or interruptibility of people
as kind of stable state based on attributes such as computer activity, physical presence
and ongoing conversations. These systems are usually termed as context aware com-
puting systems since the availability or interruptibility of the users are computed using
a combination of audio, video and/ or computer activity sensors. The other approach
to awareness is based on the idea that the computer may not be able to predict a user’s
availability reliably. These systems are based on the concept of social awareness and
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instead of deciding whether a user is available, it presents a set of information that
would be useful for remote callers to decide for themselves, the appropriate time or
method to initiate communication.

3.1.1 Predicting availability or interruptibility as a context

Context aware computing systems are based on a positivist view of context [18]. Dour-
ish explains that a positivist view denotes context as a kind of stable, discrete feature
that can be described independent of action. Such context aware systems usually em-
ploy a variety of sensors, the input from which is used to modify the behaviour of the
system so that it adapts to the current context of the user.

EasyMeeting was a system designed to supported computer mediated meetings [34].
It made of use of user agents that kept track of computer keyboard/ mouse activities
as well as video and audio sensor inputs to assess the availability of users. A user
could select a person they wished to meet with and a virtual room. The application
provided three rooms - formal, semi-formal and informal to support meetings of different
kinds. Once selected, the systems connected the users based on it’s assessment of an
appropriate user state (e.g. they are in front of the computer, not talking on the
telephone, etc). A problem with this approach is that the user does not have any
control over the initiation of communication. There is no way to indicate the priority
of the communication either.

Sensay is a context aware mobile phone that also uses a decision module based on
sensor data, user information and history information to determine interruptibility of
users [54]. In this device, the modality of the phone is switched between normal, vibrate
and silent directly based on computed activity states and the priority of incoming calls.
SenSay uses data from a number of sources like the scheduled appointments from a
calendar, if the user is in a conversation or speaking aloud, if physical activity is high,
and level of ambient noise. Based on these data the system determines whether the user
is “uninterruptible”. In additional SenSay provides the remote callers with the ability
to communicate the urgency of their calls, makes call suggestions to users when they
are idle, and provides the caller with feedback on the current status of the SenSay user.
A problem to both the above approaches is that users do not have much control on the
system behaviour.

Another group of studies [44, 26, 6, 32] have investigated the use of statistical models
and machine learning techniques to predict the availability of users, and subsequently
display them, so that remote users can make an informed decision about when to contact
them. Avrahami et al. developed a statistical model to predict the responsiveness of
users to IM messages within a specific time period [6]. Their model could predict
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with an accuracy of 90.1% whether a message to initiate communication would get
a response within 10 minutes. They suggest that such statistical models could be
useful for creating dynamic online status indicators in IM systems. More recently, a
similar kind of studies have been conducted in the home environment [44, 56]. Nagel
et al. explored the factors in the home environment that may be useful for signaling
availability to friends and family using the Experience Sampling (ESM) Method , while
Takemae et al. analyzed the characteristics of interruption by fixed telephone calls
using the self-reported data provided by three subjects. Both of their analysis found
that certain factors such as individual differences, activities, and particular locations
strongly influence interruptibility. Nigel et al. concluded that:

“Further research is needed into the social construction of interruption so
that we as designers may better understand how to design appropriately
flexible technologies for dealing with the challenges of interruption.”

Most of the above studies deal with predicting availability or interruptibility in a fixed
place like an office environment where the activities are relatively predictable and most
of the remote conversation initiators are colleagues. In the case of mobile users, the
variety of activities that the user may engage are highly varied. Further since mobile
phones permeate the boundary between professional and personal, people calling on
a users mobile phone could comprise a wider range of social relationships (friends,
coworkers, acquaintances,telemarketing).

3.1.2 Displaying information as availability cues

There have been attempts to design applications that provide awareness in the form
of information that can be used by contacts to infer the availability of remote users.
Such systems aim at allowing users to determine the appropriateness for conducting
calls through their own common social understandings.

An early and popular model of computer mediated communication can be found in
Instant Messaging systems such as ICQ, MSN messenger, Skype. Initially these systems
enabled users to set a status such as ’online’, ’busy’, etc as a way to provide hints to
their contacts as to their availability. In more recent versions this facility has been
augmented with some space for free text so that users can enter additional information
along with their status. [shown in figure 3.1]

In an application called Live Addressbook, Milweski et al. apply the ’buddy list’
concept that is common in Instant Messaging(IM) applications to telephones [42]. Live
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Figure 3.1: IM application (source http:www.kmess.org/screenshots)

addressbook allowed people to share their location, availability (for phone calls) along
with a brief message with their contacts. It was based on a web server so that the
contact information could be obtained from any PC or PDA using a browser. Location
field enabled users to specify the telephone number where they could be reached. The
availability field allowed users to choose a status (like ’Available’ or ’Do Not Distrub’)
while the message field supported free text entries similar to what is found on most
IM applications. During their evaluation they found that people often failed to update
their availability status and as a consequence, most users did not pay much attention
to it as they felt it was unreliable. They also found that certain users used another
strategy to get around this problem; they typically sent a message using an IM service
before calling a contact on the phone. Comcenter [10] is another application based
on a similar concept. The system displays awareness information about the recipient
based on calendar information or alternatively a user specified message before initiating
communication.

More recently, applications such as ’iSocialize’ and ’contextcontacts’, that support
social awareness have been built for mobile phones[4, 45]. Oulasvirta et al. developed
contextcontacts on the basis of social psychology paradigm of thin slices. Thin slices
paradigm is based on the idea that users can understand other actions by having access
to a combination of simple and relevant information. Contextcontacts supports several
information cues - location, time spent at the location, ringer status, number of people
around, user specified status and phone activity(idle for, last used) about the mobile
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Figure 3.2: Source - Context contacts[ 45]

user(Figure 3.2). The application uses a reciprocal system wherein a user can gain
access to a contact’s details only if they provide their own [45]. Their preliminary
field study of the system indicated that it may be used mainly between intimate social
groups. To take into consideration privacy related issues such as regular look up or
’spying’, contextcontacts also uses a log so that a user can find out who has checked
his details, when and how many times. A shortcoming in this system is the inability to
selectively filter the information cues displayed to different contacts.

The effectiveness of these different systems in helping users coordinate mobile calls
is yet to be realized. One reason for this is that there are few empirical studies of mobile
phone use that explore or examine the concept of availability.

3.2 Studies of mobile phone use related to ’availability
management’

There have been relatively few studies of mobile phone use that particularly draw at-
tention to aspects of availability and interruptions. Studies of availability management
practices such as those presented by Sadler et al. [49] and Licoppe et al. [38] provide
an account on how people use the mobile phone to manage their availability.
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One of the early studies of this nature was conducted by Licoppe and Heurtin [38].
They discuss about availability management practices in relation to the dynamics of
the development and up take of mobile phones. They conducted a study involving 1000
mobile users in France using the joint analysis of quantitative telephone traffic data
and qualitative interviews. Licoppe et al. explain how users manage their availability
to mobile phone communication by selectively handing out their phone number. They
found that certain users used the phone mostly for professional communication, while
some others used it only for personal contacts. In exploring the dynamics of phone use
they also found that practice of sharing numbers could not be controlled based on this
individual preference alone; in some circumstances such as when somebody provides
their mobile phone number, users felt an obligation to reciprocate by sharing their own
number. In addition, social factors such as trust and feelings of membership also influ-
enced the sharing of mobile phone numbers. Their study found that users sometimes
turn off their phones or leave it at home to restrict access. Sadler et. al. [49] conducted
an empirical study to explore the ways in which freelance workers used mobile phones
across work and social contexts. They explain that the mobile phone supported users
in managing their availability for different activities - this ranged from the coordination
of daily events to the negotiation of availability for future work opportunities, some-
times months in advance. They found that managing availability for different contacts
while maintaining a work-life balance was an important concern for participants (free-
lancers). Sadler et al. relate this issue of availability to the broader problem of how
mobility is conceptualized in mobile HCI literature. Both the above studies highlight
the difficulties users face in managing their availability to mobile phones.

Researchers such as Laurier, Juhlin, Esbjörnsson and Weilenmann have used an
ethnomethodology based approach to study mobile phone use. An important aspect
of ethnomethodology is that it focuses on the categories and methods that partici-
pants(members) produce and use in their everyday activities, rather than focusing on
typification and generalizations [17]. The studies described here use ethnographic ob-
servations, conversation analysis or a combination of the two to study the situated
practices of phone use [23, 58, 37]. Esbjörnsson and Juhlin conducted a study of mo-
bile phone conversations while driving to understand the safety aspects of the activity.
Their study found that users adapt the conversation to the conditions on the road.
Some users even found the car to be a convenient place for conducting certain conver-
sations [23]. Laurier used a similar ethnographic study to examine ’Why people say
where they are’ during the opening sequences of mobile phone conversation [37]. He
explains that location telling is not just a cliched habit but it is a kind of purpose-
ful exchange for the two conversationalists. Weilenmann used conversation analysis to
investigate how mobile phone users orient to their location, activity and availability.

20



Weilenmann found that availability is something that users negotiated during the con-
versation [58]. She found that people state their location and/ or activity as way of
orienting to and negotiating their availability. These studies provide a account of how
people use aspects of location or activity based on what they know the remote users
can understand They provide an insight on the how the conversation and its sequencing
are employed by users as a means to coordinate the conversation.

The studies mentioned above provide an account of availability management with
respect to conversational practices. Further, the studies by Sadler et al. and Licoppe
discuss about availability in relation to the concepts of mobility and accessibility. These
studies do not deal with the aspect of availability in relation to mobile phone interrup-
tions. The features of the device are also not explicitly considered in these studies.
One reason for this could be that the customization of device features such as profiles,
personalized ring tones cannot be examined through observation or conversation analy-
sis. Understanding the factors that affect mobile phone interruptions and the practices
by which users manage their availability, is useful for examining how technologies like
context aware mobile telephony could support users in coordinating communication
requests. This has been the motivation for, and focus of, the diary study conducted in
this thesis.
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Chapter 4

Our Study

This chapter provides an overview of the diary research method and describes the design
of the diary study employed for this thesis project. The research question established
in the introduction was :

1. What are the factors that influence the disruptiveness of mobile phone calls?
2. What are the methods or strategies that people use currently to manage their

availability to mobile phone calls?
Studying situated practices of mobile phone use is a challenging task. This is be-

cause both the users and the device are physically mobile. Coordinating a mobile phone
interruption can comprise of interacting with the device, disengaging from an ongoing
activity and talking to the remote caller. Observation based techniques can provide
researchers with access to the setting, at a level of detail that mobile phone users (or
subject being observed) themselves have. However it is difficult to capture the interac-
tions between the user and the mobile phone unless the mobile ring is audible or phone
is answered. Similarly conversation analytic studies such as that employed by Alexan-
dra Weilenmann to examine mobile phone conversations are useful for investigating
how users oriented to each others location and activity [58]. In order to understand the
factors that influence a user’s account of a disruptive call, and strategies they employ
to manage their availability, we have used the diary method.

4.1 Research Diaries
Diaries have mostly been popular as a research technique in social sciences. In “Using
diaries for social research”, Andy Alaszewski discusses the different kind of methods
and analysis that diaries can be used for[3]. Diaries may be defined as an observation
log maintained by subjects which can be used as basis for intensive interviewing[15,
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48]1. Diaries are broadly used for four kinds of social research designs: experimental ,
social surveys, historical and naturalistic research. Experiments and social surveys are
based on primary data where data is collected particularly for the purpose of research.
Alaszewski explains that in both of these there is an emphasis on the scientific role
of the research and a concern to minimize extraneous factors that can cause bias.
There is usually an emphasis on deduction or testing of an hypothesis. He states that
experimental and survey researchers can use diaries to overcome bias caused by recall
or memory problems. In experimental research, diaries are used to test theories or
hypothesis while surveys are used to formulate an hypothesis[11]. Both experimental
and social survey usually seek to make generalizations about a large population often in
the form of testing a hypothesis about the relationship between specific characteristics
or variables. In survey research, the researcher collects facts to increase understanding
and explanation of social phenomenon (such as Voting behaviour,lifestyle choices)[43].

Naturalistic research often does not begin with an hypothesis to test[3]. Rather
it aims to gain some insight into social processes and rationality of observed actions.
Alaszewski mentions that while survey research is good at describing what people do,
it is less effective at explaining or understanding why they do it. Accessing individuals
interpretations is the only way to do this. Porter has noted in a review of qualitative
analysis in nursing research that:

“the social world we live in can only be understood through an understand-
ing of the meanings and motives that guide social actions and interactions of
individuals... Qualitative analysis is concerned with describing the actions
and interactions of research subjects in a certain context, and with interpret-
ing the motivations and understandings that lie behind those actions”[46]

The aim of naturalistic research is to study the world as far as possible in a state that
is not contaminated by the research process, so that natural and not artificial settings,
like experiments or formal interviews, should be the primary source of data[29]. Blaikie
described the main characteristic of naturalistic study as:

“It is a commitment to viewing the social world - social actions and events -
from the view point of the people being studied. This commitment involves
discovering their socially constructed reality and penetrating the frames of
meaning within which they conduct their activities.”

Diaries are particularly suited to a naturalistic approach as they facilitate ’the exam-
ination of reported events and experiences in their natural, spontaneous context’[12].

1References [11, 43, 46, 29, 61, 21, 12, 15, 48] also appear in Alaszewski’s book [ 3]
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Alaszewski explains that interactions within social groups imply common and shared
characteristics. He states how members of a group can competently speak the same lan-
guage and have sufficient agreement about the nature of the world. These shared agree-
ments or tacit knowledge about the world which Schutz(in Alaszewski 3) called ’common
sense’ tend to be internalized through the processes of socialization[52]. Alaszewski fur-
ther notes that diaries are not only useful to identify patterns of behaviour but also to
provide greater insight into how individuals interpret situations and ascribe meanings
to actions and events and therefore how actions that may appear irrational to outsiders
are rational to the subject (diary participant)[3]. Diary studies have high ecological
value as they are carried out in situ, in the users’ real environments. On the negative
side, diary studies suffer from the problem that they are tedious for the recorder and
they involve a challenge because the process of observing may influence the observations
since it tends to add to the interruption of the flow of daily events [16].

Zimmerman and Wieder proposed a ’diary-interview’ method for naturalistic re-
search 61. This method provides a structure for diary research that links diaries to
interviews. The approach has three components: an initial interview, the research di-
ary and the debriefing interview. The initial interview provides participants with a
briefing about how they should use their diaries and provides an opportunity for ques-
tions about the diary. The participants maintain their diary for a specified period of
time and then return them to the research team. The diary is then read and analyzed as
the basis for a debriefing interview. Zimmerman and Wieder developed their approach
as an alternative to participant observation in order to access settings and activities
which they could not directly observe. They recruited insiders whom they asked to
keep detailed diaries for seven day periods and then they interviewed each diarist. This
approach was also used by Elliot a in study on health experience[21]. Elliot states
that this approach offers a means to ’observe’ behaviour which is inaccessible through
participant observation.

4.2 Design of Study
We have used the diary-interview method that was proposed by Zimmerman and Wei-
der(described above). The objective of our diary, it’s design, the participants selected
and method of analysis are elaborated in this section.

4.2.1 Objective

As stated above, the objective of our study is to investigate the factors that influence
the disruptiveness of a mobile phone call and the methods by which users manage
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their availability. The motivation to use diaries was to obtain data on mobile phone
interruptions as reported by users, from natural/ live phone calls.

4.2.2 Diary Format

The diary used for this study was designed using an iterative process. The first draft
of the diary was designed in both paper and digital formats and both these formats
were distributed to three users for pilot testing. Both the paper and digital versions
contained identical fields. The aim was to understand which format – paper or digital
would be suitable for this study. The fields in the diary were also tested in these pilot
studies. It was of importance to keep the diary concise while at the same time gathering
sufficiently rich details. Further we wanted the diaries to be convenient to carry around
so that users could make entries as soon as possible after receiving a call. The diary
fields were semi structured so as to balance the focus on certain data such as location
and activity, while allowing users to enter text unrestricted by predefined categories.
Based on pilot tests a paper format was selected since it can be carried around easily.
Using a paper diary was also found to serve as a form of remainder to make entries.
The structure and format of our diary is shown in Figure 4.1.

The four options in the call field were based on four distinct mobile phone operations
supported by most phones, and found to be used during the pilot study. ’Answered’
refers to be calls that are answered by the user while dismissed calls are those that are
terminated by the cancel or no button. Missed call was used to refer to those instances
when the phone was not with the participant or alternately, if they did not hear the
ring. Silenced calls refers to calls that are ’deliberately missed’ either by use of silence
button which mutes all alert signals or by simply letting the phone ring through.

Call rating was based on a scale from 1 to 5 where 1 indicated a welcome or expected
phone call and 5 indicated a disruptive call. A rating of 3 represented a neutral position
where users did not have a particular opinion. User’s could enter any number between
1 and 5 for this field. A diary page was a small rectangle about 3 inches long and
3.5 inches wide and the diary was given to participants as a booklet with about 10
pages. Pilot tests indicated that a paper diary of this size was easy to carry around.
This was important since it allowed the participants to fill the diary from a location of
their convenience and at a time closer to the time of the call. The four fields: location,
activity, presence of company or conversation were selected because the the user could
directly observe or remember them without too much effort.

25



Figure 4.1: Diary Format

4.2.3 Data Collection

Twelve users participated in the study. All of them were male and in the age group
of 20 - 28. Participants were selected from among acquaintances who were willing to
participate, for pragmatic reasons such as accessibility and trust. As this study was
concerned with how people experience and deal with mobile phone interruptions, there
was no specific qualifying criteria for participants apart from owning a mobile phone.
Most of them were students while two of them were professionals who have been working
for less than two years. Some of the students also had part time jobs during the period
of this study. Initially, the researcher met each of the participants to give them the
paper booklet and explain to them about the diary entry process. Participants were
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requested to carry the diary with them as much as possible and make a diary entry for
each call that they received. In order to counter the problems associated with memory
recall, we requested the participants to make entries as soon as possible after the call
and at least twice during the day. Since it was possible that participants may forget to
carry the diary at times or to certain places, we asked participants not to make entries
if they forgot to enter a call detail within the same day. Even though this meant that
every call was not recorded during the study period it was important to minimize the
issue of memory recall and control the ecological validity of the data. The participants
were asked to make entries for all incoming calls including those they may have missed
or dismissed. During the initial interview participants were shown an example with a
sample entry and also given an opportunity to ask questions or seek clarifications about
the entry fields. The diary study was conducted over a period of 8 to 14 days depending
on the participants schedule and willingness. The participants were contacted after a
few days to get some feedback about their experience using the diary, and to check if
they faced any difficulties with the early entries. At the end of the study the diaries were
collected from participants and used as the basis for an in depth interview. The final
interview was conducted to examine the details of the diary entries based on users own
accounts. The interviews also queried participants whether they used certain features
of the mobile phone like profiles, customized ring tones and voice mail. In addition we
also asked the participants about any part time jobs they undertook during the study
in order to get an overview of their weekly routine.

4.2.4 Data Analysis

The fields in the diaries along with the interviews was designed for two types of analy-
sis. The participants entries about call rating combined with interview data about the
details of specific calls, were used to provide an insight about the factors that affect the
disruptiveness of a call. The second part of our analysis was to examine the practices
employed by users to manage their availability in different naturally occurring circum-
stances. The role of mobile phone features such as voice mail and customized ring tones
were also considered while analyzing the diary data. The results from our study are
presented in subsequent chapters.
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Chapter 5

Factors that affect the disruptiveness
of mobile phone calls

Our results indicate that for mobile phone users, the perceived disruptiveness of a phone
call depends on various aspects such as the user’s location, activity, company as well as
the caller and subject of the call. To some extent the mood or feelings of the participant
also affected the interruption rating.

This could be because there are social aspects to balancing the desire to be available
for remote others while also being connected with the activities and people in their
located environment. The data from the diaries along with additional details from the
interviews are presented here as a first person account of the circumstances surrounding
each incoming call and the user’s interruption rating for that call. A summary of the
factors that influenced the interruption rating of a call is discussed below.

5.1 Location, activity and caller
Out of the four factors: location, activity, presence of company and presence of con-
versation, that were captured in the diaries the location and activity featured most
prominently when users rated a call as being disruptive. In most situations users did
not mind answering calls when they were in the company of friends.

Excerpt: Call rating 5. I was having lunch at home when an acquaintance
called. He was calling for some general info.

Excerpt: Call rating 4. I was at home eating when my brother called. It
was just a short call but I don’t like to answer the phone while eating.
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Excerpt: Call rating: 1,4. I was in a small meeting at work discussing
something with a colleague. It was only two of us in the meeting. I
left the room since I wanted to answer the call. After a short while my
colleague also left the room and the meeting just dissolved. It was not
a formal or crucial meeting anyway.

We see here that the mobile phone call had a disruptive effect on the activity as the
informal meeting between two co-workers was eventually called off. From the diary
data itself, this call seemed disruptive because it arrived in between a meeting at the
office. During the interview, the user explained that the meeting did not even resume
after the call ended. However for the user, it was an active decision to answer the call
taking into consideration the nature of the meeting. Even though the activity came to
a rather abrupt end, the user stated that it did not have any adverse affect since it was
an informal meeting.

On some occasions for the location and activity, the relationship between the user
and the caller affected the call rating.

Excerpt: User 1. Call rating 5. I was in the computer lab reading some
articles, when my friend called. He wanted to meet me and we fixed a
time for later in the day.

Excerpt: User 1. Call rating 2. I was in the computer lab reading some
articles, when my friend called. It was a long time since I spoke to him.

The user stated in the interview that he was busy with some work during both of
the above occasions. While a short call from a friend asking about when to meet was
perceived to be disruptive, a call from another friend with whom he had not spoken
to in a long time was perceived as a welcome break. The data shows that the history
of interactions, which in this particular case refers to the duration since the user last
spoke with the particular caller, affected the stated disruptiveness1 of the call. In other
words, when a friend with whom the user has not been in touch with for a considerable
duration of time (say 1 - 2 months) calls, the user finds the call to be quite welcome
even he was in the middle of some work at the time.

Excerpt: User 7. Call Rating 4. I was at home playing a game on the
computer when my friend called.

Excerpt: User 7. Call Rating 2. I was at home playing a game on the
computer when my mother called.

1Stated disruptiveness refers to the user’s reported interruption rating
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This user mentioned that he was playing a multi-player game that could not be paused
on both occasions. When a friend called in between the game, he felt it was disruptive
since he was not keen on quitting the game . However the other time, when his mother
had called, he did not mind dropping out of the game to answer the call. This indicates
that apart from certain locations and activities, the relationship with the caller also
affects the interruption rating.

5.2 Calls from ’unknown’ numbers
Most users reported some frustration as a result of calls from telemarketing executives
irrespective of whether they with busy with something or not. Users also indicated
a curiosity to answer calls from unknown numbers. However since telemarketing calls
also come from ’unknown’ 2 numbers, mobile users found it difficult to filter calls from
such numbers.

Excerpt: Call Rating 4. I was at home doing some work. Some telemar-
keting person called. I just told him I’m busy and hung up as soon as I
could.

Another user said that in order to avoid telemarketers, he resorted to ignoring calls
from any unknown number.

5.3 Calls from ’withheld’ numbers
Some mobile users use a private number to prevent their phone number from showing
up through the caller ID. In few other instances, more common to long distance calls
across countries, there are network related factors due to which the caller’s number is
displayed as ’Withheld’ on the receiver’s mobile phone. Two users stated that missing
such calls was frustrating because the receiver had no means to find out who had called
or whether the call was important.

Excerpt 2: Call rating: 4. I was at the university at the time. The mobile
was on the table and I was taking a break to get something. As the
phone rang, I was just walking away from the table. I went back to
attend to the phone but the ring stopped by that time and the call was
from a withheld number.

2’Unknown’ Numbers are phone numbers that are not present in a user’s address book, and for
which they do not know who the caller is.
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This user perceived missing the call to be disruptive since it could have been important,
and the user could not call back to find out who had called them. Further, in the case
of certain long distance calls, one user reported that callers did not know that their
number was not available at times to the receiver(user) under the missed calls list. As
a result callers sometimes felt that the user may be avoiding them. This is perhaps
because unless a caller uses a private number, they assume that the caller ID facility
would let the recipient know that they had called through the phone’s missed calls log.
Hence there is a lack of visibility about the behaviour of the phone network. Since
most networks provide the caller Identification service, callers take this for granted, but
when exceptions occur like in the case of some long distance calls mentioned above, it
can result in a misunderstanding between the caller and receiver.

5.4 Duration of the call
We found from our results that certain calls are not disruptive because of their timing
but because of the duration of the call. In our study, one of the users was in a cafe
when he answered a call. He said that he didn’t mind answering the call even though
he was in the company of friends; but the call went “on and on” and the caller felt that
he did not have the opportunity to hang up.

Excerpt: Call rating: 4. I was at a cafe drinking coffee and chatting with
a friend. I answered the call at the table itself. The call was disruptive
since I didn’t get an opportunity to hang up. I was interested in the
conversation going on at the table. Though I was on the phone I was
paying more attention to the conversation at the table.

The user described the call as becoming disruptive as the mobile phone conversation
continued. There was no particular activity going on when the phone rang. The phone
was even answered amidst the ongoing conversation between friends at the cafe table.
The conversation resulted in the user having to divide his attention between the mobile
caller and the co present persons. This results indicates that users sometimes find it
difficult to set the conversation on ’the closing track’(Button 13 in Weilenmann 58).
In a conversation analytic study, Button describes how a conversation is organized as
part of a series of conversations. He found that certain arrangements may be oriented
to as a “special status topic”, which is specifically used to place the conversation on a
’closing track’ 58. Alexandra weilenmann found that users typically negotiate their
availability in conversation openings by asking ’Where are you’ or ’what are you doing’,
and that sometimes the caller and receiver do not reach an agreement [58]. It would
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have been interesting if we were able to record the conversation between the participant
and mobile caller.

5.5 Emotional factors
We have found that the mood of the participant at the time and the subject of the call
can also affect the interruption rating of the call. One of the users received a call from
his coach and on the previous day he had missed a football practice session.

Excerpt: Call rating 5. I was at home, not doing anything particular when
I got a call from my coach. I did not attend the football practice that
morning and also could not tell the coach about it earlier. I was frus-
trated because I knew he was going to ask about that. I answered the
call; I had to tell him why I didn’t turn up anyways.

The user rated this call as disruptive because of the frustration of having to account
for missing the football practice. It was common for the players to call in advance if
someone could not attend a practice session. The user also mentioned that the football
training session was usually set up based on the total number of players on the field.
Since the user did not call in advance he knew the coach would not appreciate this.
The awkward position of not having a serious reason for missing the practice made the
user rate this call as interruptive.

In another instance, a user avoided a call because he did not feel like talking to
anyone at the time. In the interview the user stated that he was frustrated over some
personal issues and wanted some ’alone time’.

Excerpt: Call rating 2. I was at home studying when my friend called. The
call itself was not interruptive. I could have taken a break because I was
immersed in work or anything. I silenced the call (muting the phone)
because I just didn’t feel like talking at the time.

We find that even when the caller is not occupied with any work or social activity, there
are emotional factors that influence the disruptiveness of a call. In the above excerpt,
the user could avoid the interruption(rating of 2) by silencing the call.

5.6 Summary
Our study has found that a user’s availability for mobile phone interruptions is highly
subjective and depends on factors such as the location, activity, caller as well as the
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history of interactions between them. On a few occasions such as while eating or
sleeping, most users felt that phone calls were disruptive irrespective of the caller. We
also found that the duration of the call has an effect on the interruption rating. This
was because users sometimes find it difficult to end a conversation. Further, users also
stated that at certain times they preferred some ’alone time’, when they would rather
not take any phone calls. Apart from these factors, some users also stated that missing
a call from a ’withheld number’ was frustrating since the user could not know if the
call was important and also had no means to call back.
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Chapter 6

Strategies by which people manage
their availability currently

In the previous chapter we discussed how the interruption rating of calls depended
on factors ranging from location, activity, caller and the user’s own feelings at the
time. Even as people are interrupted in the middle of social activities or while working
on some task, we found in our study that users manage their availability for others
by appropriating different features of the mobile phone. We discuss some of these
features using which users orient to mobile phone interruptions under varying situated
circumstances. These represent the strategies by which people manage their availability
for mobile phone talk.

Our interview data found that out of the twelve users only two of them used the
voice mail feature. The two users mentioned that some relatives, mostly parents and
elders left voice messages when the users could not be reached. The remaining users
stated they rarely check their voice mail box, and three users were not even sure if they
had enabled the feature on their mobile phone or not. All of the users also mentioned
that they did not have the habit of leaving messages in others voice mail box. Few
users felt it was not necessary since people can see their missed calls list and call them
back. There are two other features - phone profiles and customized ring tones that
help adjust notification settings and identify callers using the ring tone. However 10
users felt that these features too tedious to setup or simply not useful. Only two users
reported that they used customized ring tones to identify calls from their parents and
siblings. This indicates that features such as voice mail, profiles and customized ring
tones do not provide much support for users to manage their availability. The findings
from our study show that users manage their availability to mobile phone interruptions
through other ways.
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6.1 Finding a place to talk
Excerpt: Call rating 4. I was in the common TV room watching a movie

with some friends. I left the room to answer the call. I told the caller
that I would call back since it was nothing urgent or important.

There are instances when mobile phone users are in places such as computer labs or
offices where it is often considered inappropriate or impolite to take phone calls. Users
also stated that they are mindful about the subject of conversation and where they
are, when they take a call. Factors such as the number of people around them, their
proximity and relationship to the user seem to have an effect on how people answer a
call. This highlights the concern of keeping some conversations private as well as the
user’s understanding of common social etiquette. In our study we found that mobility
that the phone affords, enables people to consider ’where’ they want to conduct the
conversation.

Excerpt: Call rating 5. I was in the computer lab reading some articles
when an acquaintance called. I left the lab to answer the call. The
caller wanted to meet me and I told him when and where we could meet
later that day. I don’t usually like to answer the phone in the computer
lab.

Excerpt: Call rating 2. I was in the computer lab reading some articles
when my friend called. I left the lab to answer the call. I don’t usually
like to answer the phone in the computer lab.

During both of these call instances, the participant moved to out of the lab where
they were at the time the phone rang to answer the call. They said that they felt
uncomfortable answering the call in the lab because it might be a nuisance to the other
students working in the lab.

Excerpt: Call rating 2. I was in the office working when my friend called.
I was expecting his call around that time. Some of my colleagues were
also in the room but they were just chatting about some causal topics.
I left the room to take the call because I didn’t want to disturb them.

In this scenario the participant left the work area to answer the call even though he
was aware that his colleagues were taking a break at that moment. It is not possible to
isolate the reasons for this practice of taking a call in a suitable or appropriate place.
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In public places it is common to see people engaged in mobile conversations to move to
quieter areas with fewer people around.

There are two aspects of availability that are significant here. One is that a user’s
availability cannot be trivialized to a question of ’yes’ or ’no’. Users do not just sit idly
waiting for a mobile phone call. Rather the activity of answering mobile phone calls is
weaved in or integrated with their day to day routine. Second, even if a user’s current
location may not be a suitable place to take the call, the mobility that the device affords
allows users to find a place where they can take the call. By moving from a computer
lab or a office room out into the hallway, users make themselves available for the mobile
phone conversation.

6.2 Suggesting unavailability by silencing calls
Most mobile phones today have a feature of ’silencing calls’. This feature mutes the
ringer or vibration alert corresponding to the call request (the phone ringing). When
a call is silenced, the rings continues as normal at the caller’s end. In our study we
requested users to classify calls that were either silenced or otherwise ignored (deliber-
ately missed) as ’silenced’ calls. We found that users used this feature occasionally to
avoid answering a call at that moment. There were six such entries when callers had
silenced a call because they were sleeping and did not want to be disturbed:

Excerpt: Call rating 4. I was sleeping when the phone rang. I just turned
it to silent and went back to sleep.

In one of these instances, a caller persistently called the user three times. The call
was silenced the first two times but answered during the third time because the user
thought it must be an important call. This can be seen as a strategy that mobile users
use to deal with disruptive calls today. Users stated that they did not like to turn off
their device because they may miss an important call, instead they usually kept the
phone on vibration alert while sleeping. But even the vibration alert awoke the users
at times and they usually glanced at who was calling and silenced the call, to resume
sleeping.

In another scenario, users used this feature to avoid calls either for personal and
emotional reasons marked by a general unwillingness to answer the call at that moment.
Users also mentioned that they did not like to dismiss the call because it may appear
rude.

Excerpt: Call rating 5. I was just browsing the Internet at home. I didn’t
want to talk to this caller at the time.
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Excerpt: Call rating 2. I was at home studying when my friend called. I
could have taken a break because I was not immersed in work or any-
thing. I silenced the call (muting the phone) because I just didn’t feel
like talking at the time.

At another instant the user had silenced the call because he was busy getting ready to
go out and could not answer the call at the time.

Excerpt: Call rating 4. I was at home getting ready to go out to meet some
friends. I just ignored the call at the time... I was going to call him back
later.

All the participants who used this feature said that they thought it was a polite way
of turning down or deferring a mobile conversation. They also stated that they usually
called the caller at a later time to ’return the call’. This is perhaps because when a
user silences a call the remote caller cannot know whether the person at the other was
really not around the phone or if the call was deliberately missed. It allows the user to
come up with an excuse for not answering the call.

6.3 Indicating unavailability by dismissing calls
We found only one entry out of a total of 68, when the user had dismissed the call.
The response of dismissing did not seem common among the twelve users in our study.
Most of the participants said that they did not dismiss calls because they considered
it to be socially inappropriate. However it was interesting to find that for the one call
that was dismissed, the participant mentioned that he specifically wanted to indicate
to the caller that he was busy at the time.

Excerpt: Call rating 4. I was working on the computer at home when my
brother called. I dismissed the call because I was busy at the time.

The participant said that he had dismissed the call because he wanted his brother
to know that he was busy at the time. During the interview a few other participants
mentioned that they sometimes dismiss the calls from close friends to indicate that they
are busy at that moment. They also specifically mentioned that they did this only with
close friends or family who know that dismissing the call meant that they were busy.
This can be seen as a way of appropriating the device. The users mutually construct
the meaning of ’dismissing a call’. Through such a shared understanding users are able
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to express their unavailability without having to explicitly negotiate it over the call.
This kind of use also shows how the mobile device itself, in terms of the ring tone and
recognizable responses, is appropriated by users to manage their availability in practice.
Further it is evident that the intimate nature of the relationship plays an important
role in using the dismiss option this way.

6.4 Interacting by means of ’missed calls’
In our data we found two diary entries which users referred to as receiving a ’missed
call’. A ’missed call’ refers to those calls when the caller aborts the call request(phone
ring) after one or two rings, before the user can answer it. One participant stated that
a certain friend commonly left ’missed calls’ as an indication that he wanted the user
to call back.

Excerpt: Call rating 2. I was outside - walking on my way back home when
my friend called. It only rang twice. He was giving me a ’missed call’

Excerpt: Call rating 3. I was in my room browsing the Internet when I got
the call. It only rang for a short while. This friend usually does this.

It is not certain as to whether this is a kind of norm among specific groups of friends. In
our study we found only these two instances of missed calls both of which were used in a
similar manner - ’to request the user to call back’. This can be viewed as another way of
appropriating feature of the device, similar to ’dismissing calls’ mentioned above. Users
have mutually constructed a practice of placing ’missed calls’ and the shared meaning
for ’missed calls’ as ’please call back’.

We have so far uncovered and discussed some of the factors that affect the disrup-
tiveness of a call, along with some of the practices through which mobile users manage
their availability. The next chapter examines the implications of our results to the
design of systems such as context aware mobile telephony.
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Chapter 7

Implications for design

As with most studies that use a qualitative approach, the results from our study do
not directly point to a fixed set of design requirements. One way to look at our results
would be that users have become used to mobile phone interruptions and manage
their availability predominantly through social methods. On the other hand, there is
an opportunity for technology to help users coordinate mobile phone interruptions at
more suitable times. Understanding the practices by which people manage availability
today could help in designing technologies that are better suited to users needs.

In this chapter, we discuss certain insights gained from our investigation in relation
to the challenges they pose to the interaction models common to context mediated and
context aware technologies (discussed in Chapter 3). We also propose some general de-
sign suggestions that would be useful for technologies that aim to help users coordinate
mobile phone interruptions.

7.1 Challenges for context aware mobile technologies
This section discusses some of the challenges for context aware mobile technologies based
on the results from our study. There are two main issues based on our findings. One is
the feasibility of computing the ’availability’ or ’interruptibility’ of mobile phone users
as a stable state. This challenges the approach used in studies such as[54, 44, 56]that
look to use statistical and machine learning techniques to predict the availability of
users. Another issue is the problem of accountability and privacy that awareness of
information such as location or activity would pose. This second issue concerns the
context awareness model proposed by [57, 45, 42] where information such as user’s
current location or activity are displayed through an enhanced address book.
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7.1.1 Availability as an interactional context

In the earlier chapter, we have discussed how the interruption rating of a call is influ-
enced by various aspects such as the location, activity, caller and subject of the call.
This result indicates that availability should be seen as an interactional context rather
than as a kind of stable or predictable state. Dourish mentions that from a phenomeno-
logical view, context is a kind of relational property between objects or activities[18].
This view is applicable here as we have seen that people are not just available or un-
available for mobile phone calls. They make themselves available for a particular call
based on their own current location and/ or activity. This way availability cannot be
stated in advance merely by observing the location or activity of the user. It is depen-
dent on this call from this caller, in relation to the current location or activity of the
user.

In a study based on conversation analysis of mobile phone data, Weilenmann et
al. found that people tend to negotiate their availability during the opening of a
conversation[24]. Our results conform with their finding that availability needs to be
treated as an interactional context. Their findings showed that the caller and receiver
do not always agree on whether a place is appropriate or inappropriate for phone talk.
In addition to this subjectivity between caller and user on what is an appropriate place
to talk, our findings show that even for the same location, a users availability depends
on who the caller is. This poses a challenge for context aware technologies such as
Sensay[54]that aim to compute availability of users as a stable state since it would be
infeasible to consider the relationship between the user and different callers, as well as
the how important the call is to the user.

7.1.2 The issue of accountability and privacy in awareness sys-
tems

Accountability from the perspective of action, refers to what is observable and reportable[17].
It provides users a shared social understanding to infer the meaning of each others ac-
tions. Our findings show that users sometimes ’silence calls’ when they do not want to
answer the phone due to emotional factors such as the need for some ’alone time’. It
is the explicit lack of awareness about a mobile user’s location or activity that permits
users to ignore calls in this manner. If the caller had access to information such as a
user’s location or activity, it would become difficult for user to ignore the call without
giving an explicit reason. In other words the user becomes more accountable for their
response to a mobile phone call. Thus forcing the user to be available for the call or at
least provide an account for not wanting to answer the call.
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Another challenge for awareness systems such as ’ContextContacts’[45] that provide
live information based on sensor input is that of privacy. Since users usually carry
their mobile phones almost everywhere they go, it would be cumbersome to control
what information is to be shared and to whom. Khalil et al.[35] conducted a study to
investigate the privacy preferences and sharing patters of users in relation to context
aware telephony applications such as [45, 42]. Their study employed an Experience
Sampling Method involving twenty users. They examined the disclosure rates for four
kinds of information - location, activity, company and conversation, to six predefined
categories of callers - significant other, family member, friend, colleague, boss and
unknown. The disclosure rate of different information to various caller groups varied
significantly indicating that users need to be able to control ’who will see what’. A
limitation in their study however, is that the mobile phone calls were simulated i.e.
the sharing preferences were not based on real calls from user’s contacts. In a real
call situation, the distinction between a colleague, acquaintance or friend may not be
very straightforward. Further the data collected regarding the sharing preference to
different user groups is presented in a summarized manner. They mention that users
are willing to share location information to their family 80% of the time. It is not
clear if 80% of the participants shared location info with their family all the time or if
the location disclosure varied based on location as well. Our study does not directly
deal with privacy or sharing issues. However based on the situated nature of a users
availability found in our study, we propose that ’location’ or ’activity’ are too broad
and general while considering privacy issues of mobile users. This is because users may
carry their phones through several locations or be engaged in a variety of activities.
Hence it would be more useful to consider privacy or information disclosure preferences
with respect to specific locations such as a meeting rooms, libraries, work, home or
specific activities like sleeping, studying, training, etc.

7.2 Suggestions for Design
We propose a few design suggestions based on the concepts of ’social translucence’[22]
and ’using ambiguity in design’[28]. These suggestions are also based on the findings
from our diary study.

Social translucence emphasizes on three properties: activity, visibility and account-
ability, as building blocks of social interaction. Erickson et al. who proposed the
concept of social translucence, advanced it as a fundamental requirement for support-
ing communication and collaboration through awareness based mechanisms. They also
use the term translucence instead of transparent, so that users the privacy of users is
not compromised.
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The use of ambiguity as a resource for design was proposed by Gaver et al. [28].
They have stated that:

“The most important benefit of ambiguity, is the ability it gives designers to
suggest issues and perspectives for consideration without imposing solutions.
”

From our findings, the practice of ’silencing’ calls could be seen as an example of us-
ing ambiguity. Since the caller cannot know if the user actually missed the call or
deliberately missed it, it provides a way for users to defer call requests. In this case,
the ambiguity is a consequence of how the user has appropriated the feature of the
device rather than a intention of design. Paul M. Aoki and Allison Woodruff have
explored how ambiguity may be purposefully used while designing personal communi-
cation systems[5]. We propose that by extending some support for ambiguity through
the design, we could provide users with a better means of managing their availability
for mobile phone interruptions.

7.2.1 Selective display of awareness information

Instead of sensing information such as location, activity, etc through the phone and pre-
senting them in an awareness display, we propose the use of electronic tags in selective
places such as libraries, meeting rooms, restaurants, cinema halls to acquire the location
of users. The central idea is to identify places or activities where callers themselves may
not like to be interrupted by phone calls. By confining location information to particu-
lar places, the information could be made more meaningful for callers in deciding when
to call a user. Even though all users may not agree on whether the place is appropriate
for conversation or not, it would help reduce the possibility of being interrupted. These
tags could be in the form of bluetooth devices since many mobile phones now support
bluetooth based communication. Further such selective use of awareness information
could help users provide an excuse for silence calls if they did not want to take the call,
on account of being in that location(which is displayed to the receiver). The privacy
concern associated with systems that continuously gather location and activity related
information can be countered as the information is reduced to a smaller set of places
and moreover the location itself need not be displayed. For instance, by stating that
the user is in a ’meeting’, the details of which town or which room need not be made
visible.
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7.2.2 Extending support for negotiating availability

Another suggestion we can make, based on the current practice of placing ’missed’
calls, is to extend interaction support for the negotiation of availability. A ’knock on
the door’ interaction may be introduced on mobile phones, as a kind of intermediate
between a call and an SMS. This way users could send a ’knock’ to probe whether
users are available or not. The ’knock’ may be in the form of one or two short rings
that is distinguishable from the regular ring alert. It can be displayed in the form
of an indicator that lasts for a fixed interval on the receiver’s screen. This would be
particularly useful for informal/ casual calls from friends and acquaintances, especially
in connection to the selective awareness information discussed above. The difference
between this ’knock on the door’ concept and the existing SMS feature is that this would
be faster to send since no text has to be keyed in. Further, the recipient would not have
to explicitly attend to a ’knock on the door’ unlike an SMS which has to be opened
and read. An important aspect of this design concept is that the current practice of
’silencing calls’ is still available to users. By combining selective awareness information
with this ’knock on the door’ style of interaction, we can deliberately provide some
ambiguity regarding the location, activity and consequently availability of the user.
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Chapter 8

Conclusions

The goal of this thesis has been to gain an understanding about availability and in-
terruptions in the context of mobile phone use. The two questions that we set out to
answer were:

1. What are the factors that influence the disruptiveness of mobile phone calls?
2. What are the methods or strategies that people currently use to manage their

availability for mobile phone calls?
We have found that a user’s availability for mobile phone interruptions is highly

subjective since it depends on how users prioritize a particular activity against an
incoming call from a particular caller. This is evident from the data wherein a user
while engaged in a similar activity and location, rated calls differently based on who
was calling. Factors such as the users location, activity, relationship with the caller
as well as the history of interactions between them were found to affect the reported
disruptiveness of a call. However, users found most phone calls that arrived while
they were sleeping or eating to be quite disruptive, irrespective of caller. At times the
duration of the call was also found to affect the interruption rating of a call. This is
because users found it difficult at times to end a conversation. We have also found that
on occasion, users like some ’alone time’, when they would rather not take any phone
calls.

Our results indicate that people are not just available or unavailable for mobile
phone calls. They make themselves available for a particular call based on their own
current location and/ or activity. For instance, when users are in certain places (like
in a computer lab, office area or a common TV room), they make themselves available
for a phone call by moving out to a place where it is suitable to take the call. Hence,
availability is dependent on this call from this caller, in relation to the current location
or activity of the user. This conforms with the view that availability needs to be treated
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as an interactional context. This poses a challenge for context aware technologies such
as Sensay[54] that aim to compute the availability of a user as a stable state since it
would be infeasible to consider the relationship between the user and different callers,
as well as the importance of the call to the user.

Our interview data suggests that features such as profiles and voice mail are not
widely used by users since they do not provide much support for managing one’s avail-
ability. Instead, we have found that mobile phone users manage their availability by
appropriating the device in other ways. For instance, people use ’missed calls’ to signal
availability, or sometimes dismiss calls or silence calls to indicate their unavailability.
The practice of dismissing calls or placing ’missed calls’ highlight the way user’s mutu-
ally construct and designate meanings to particular features of the device. The practice
of ’silencing’ calls could be seen as an example of using ambiguity. Since the caller can-
not know if the user actually missed the call or deliberately missed it, it provides a
way for users to defer call requests. In this case, the ambiguity is a consequence of
how the user has appropriated a feature the device rather than an intention of design.
Based on these insights gained from our study we have suggested that by providing
selective awareness information along with some support for negotiating availability,
we could provide users with a better means of managing their availability for mobile
phone interruptions.

8.1 Scope for future work
This study should be seen as a preliminary investigation on mobile phone users prac-
tices of availability management, and the factors that effect mobile phone disruptions.
Our results were gathered from twelve participants who were mostly students. It would
be useful to conduct a study involving business users who use the device more often
and may also use other strategies to manage their availability. Further, studies of pro-
fessionals in areas such as sales or services, whose work involves frequent travel, could
reveal other factors that affect the disruptiveness of a mobile phone call. On the tech-
nology side, we have found ways in which current context aware mobile technologies
could be improved. Firstly, awareness information could be selectively acquired for
certain locations such as libraries, meeting rooms and cinema halls by use of tags. The
device could also be augmented with interaction features like the ’knock on the door’
concept to facilitate the negotiation of availability in addition to this awareness infor-
mation. Some more analysis is required to refine these design concepts into technical
requirements for a prototype. Designing a prototype would be useful to examine the
impact of such a technology on users availability management practices.
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Appendix A

Diary Results

The Diary format is shown below. The results are presented in subsequent pages.

(Figure: Diary Format)
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