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Abstract 
Previous research exploring interpersonal-technology-
mediated interruptions has focused on understanding 
how the knowledge of an individual�s local context can 
be utilized to reduce unwanted intrusions by employing 
sensor and agent technology to detect and manage 
their interruptions. However, this approach has 
produced limited benefit for users because it fails to 
take into account who the interruption is from or what 
it is about. To address this deficiency a theoretical 
framework and associated research program is 
presented to provide a fresh perspective on design of 
interruption management tools.  
 
1. Introduction  

 
Numerous devices and appliances have found their 

way to our homes, offices and even our bodies. Many 
workplace domains encourage and embrace technology 
to benefit from dynamic and up to date information 
availability and exchange. However, the information 
these technologies bring when inappropriate, 
irrelevant, or excessive, creates a classic modern age 
problem of interruptions affecting individual 
productivity. This technological predicament highlights 
the need for understanding the structure of how people 
manage interruptions so as to harness the benefits 
while minimizing the costs.  

Researchers are keen to find ways to design 
Information Systems that ameliorate the management 
of unwanted interruptions. The term �interruption� 
when used in the realm of individuals� behavior often 
brings to mind negative connotations associated with 
unwanted interjections into cognitive and social 
processes. Since the early 1920s researchers in 
psychology have typically explored attention and 
interruptions in terms of limited attention capacity 
models [6][23]. Similarly, a number of CSCW 
researchers extended this work to look at the impact of 
interruptions on individual and collaborative computer 
supported tasks [6][27][36]. In a similar vein, and not 
surprisingly, much of the current interruptibility 

research effort is directed by those exploring how 
sensor [10][18] and agent technology [26] can be used 
to mitigate the negative effects of interruptions by 
identifying those situations when an interruption will 
be least cognitively taxing or socially intruding. 
However, this paradigm of focusing on social and 
cognitive factors localized to the individual being 
interrupted, understates the impact of the source (who) 
and content (what) of interruptions on interruption 
management decisions.   

We know from workplace studies that in some 
organizations interruptions are a way of life, that are 
often sought and even desired due to factors such as 
interdependencies of work activities, cooperation and 
sociality of work, and organizational reward 
systems[21][29][31]. In such cases a person might be 
open to being interrupted by a particular colleague 
even if he/she is cognitively and socially overloaded. 
In our own everyday communication practices it is 
easy to think of situations in which we may not want to 
deal with an interruption from person A for any reason 
but be willing to accept an interruption from person B 
even if our cognitive or social space is disrupted. 
Therefore, if we are to gain an understanding of real 
world interruptibility or interruption management, over 
and above the cognitive and social aspects surrounding 
the person being interrupted (interruptee) we need to 
gain a richer and deeper understanding of the impact of 
what we term as the �relational context.� This context 
encompasses all aspects between the interrupter and 
the interruptee such as the nature of the relationship, 
what the interruption is about, under what 
circumstances is interrupter interrupting, and historic 
interrupter-interruptee interaction patterns that define 
the nuances of relationships. 

This paper is organized as follows: After briefly 
reviewing previous approaches to defining and 
predicting human interruptibility, we highlight the 
inadequacies of these approaches in providing a 
complete picture of interruptibility. To address this 
shortcoming we define relational context and argue 
why it is vital in understanding interruptibility and 
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interruption management. We then present a theoretical 
framework that provides insight into how information 
on relational context can be leveraged to help reduce 
interruptee�s uncertainty about an interruption and 
therefore more accurately predict its value to improve 
interruption decision making. Once this framework is 
fully explicated, we conclude with a discussion of how 
a research program based on this framework will 
inform design of collaborative systems.  
 
2. Background 
 
2.1. Operationalizing Interruptibility 

 
Interruptibility is an amorphous term with 

researchers adopting two fundamentally distinct 
definitions and associated research paradigms. One 
school of thought derives the level of interruptibility 
based on how interruptions impact on task performance 
and mental workload [2][22][31]. Measures of 
interruptibility adopted by these researchers are based 
on how much an interruption negatively affects one�s 
cognitive and social state. Studies on interruptions that 
took this perspective looked at how interruptions 
affected task performance with respect to various 
variables such as the mode of interruption [8] [25], 
methods of coordination of an interruption [27], 
complexity of interrupted task [13], relevance of 
interruption to current task (see [27] for a 
comprehensive review). Findings of these studies were 
consistent in that interruptions do have an impact on 
people�s cognition and task performance but whether 
they had a negative effect or positive effect varied with 
interruption characteristics such as timing [31], 
frequency, length and similarity to main task [13].  

The second school of thought distinguishes 
between how interruptions affect one�s cognitive/social 
state and how receptive people are to interruptions. 
Researchers adopting this paradigm addressed 
interruptibility by explicitly looking at individuals� self 
reports on their perceptions of burden/cost [20][21], 
perceptions of value [24], willingness to be interrupted 
[18] and responsiveness to an interruption [2]. This 
definition of interruptibility in interpersonal 
communication is more fitting since how much it 
affects one�s cognitive/social state, and how willing 
people are to allow it to affect their cognitive/social 
state, are two different things. Interruptibility then 
becomes a conscious choice that people make about 
their willingness to be interrupted based on who the 
interruption is and what they think it is about. We will 
use this definition of interruptibility in the rest of the 
paper. 

 

2.2. Predicting Interruptibility 
 
The key goal of HCI interruptibility research over 

the past decade has been to understand how to predict 
interruptibility in order to deploy systems that reduce 
the likelihood of unwanted interruptions. This work 
has been further driven by the growth in sensor 
technology and techniques of data capture/analysis 
which enable rich modeling of everyday activities. The 
rationale being that the timing of interruption can be 
optimized by inferring interruptibility from factors 
local to the interruptee such as the current activity and 
the level of involvement in it, location, and presence of 
people around.  

In the desktop environment, considerable effort 
went in capturing the task of an individual and level of 
cognitive involvement in tasks. Iqbal et. al. [22] used 
eye tracking sensor technology to capture pupil dilation 
as an indicator of mental workload in the desktop 
environment. They found that a user�s mental 
workload changes among subtasks and decreases at 
subtask boundaries and hence hypothesize that 
interruptions should occur at these instances. Hortvitz 
et. al. [19] captured click streams of high level desktop 
activities such as timing and pattern of switching 
between applications and low level activities such as 
clicking, moving and typing. They were able to predict 
individuals� perceived interruptibility at 70-87% 
accuracy. However these predictive models cannot be 
generalized as they do not take into account how their 
responsiveness may change with interruption source or 
interruption content.  

Beyond the task level effects, researchers who 
embraced aspects of the social surroundings considered 
inappropriate situations defined by social and 
organizational norms of appropriate behavior/actions. 
Once again, researchers used sensors to detect social 
activity, place of activity, and people around an 
individual. Fogarty et. al. [10] used sensors to acquire 
information on social surroundings such as user�s 
position (standing or sitting), voice, presence of guests, 
and if the door was open or closed. While 
combinations of these factors have been shown to 
predict interruptibility at an accuracy of 79.2%, they 
overlook �who� the interruption is from, reducing the 
generalizability of their findings. In the mobile 
environment, Ho and Intille [18] used sensors to detect 
physical activity transitions as an indicator of 
receptiveness for interruptions. Kern et. al. [24] also 
used sensors to distinguish between personal 
interruptibility factors of the interruptee and social 
interruptibility which is the impact an interruption has 
on people in the surrounding environment based on 
social norms. The knowledge gained from these studies 
advanced interruption research to the level where 
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researchers aimed at predicting opportune moments to 
interrupt based not only on the individuals cognitive 
state but also based on the social situation. However 
like the previous work discussed they also overlook the 
relational aspects of who the interruption is from, what 
it is about and how that can change responsiveness. 

Expanding the factors that need to be taken into 
account when predicting interruptibility still further, 
Horvitz et. al. [20] evaluated real time willingness to 
be interrupted based on calendar information of 
meeting attendance and pre-defined user 
interruptibility levels. They allowed users to define 
callers� interruption rights based on organizational 
relationships, activities, and ad hoc groups such as 
�critical associates� and �close friends�. While this 
work breaks new ground by incorporating relational 
aspects that has so far been ignored by previous models 
of interruptibility, it does not adequately explore this 
space for the following reasons. Firstly, the scope of 
the study is limited to interruptibility in a narrow social 
setting of being in a meeting for two individuals. 
Secondly, the relational aspect used is based on 
heuristics derived from broadly defined social and 
organizational groups rather than the nuances of 
interpersonal relationships.   

 
2.3 Interruption Context 
 

The above review of interruptibility research shows 
how previous efforts have focused on aspects local to 
the interruptee, either on what a person is doing at the 
time of an interruption and/or the interruptee�s social 
surroundings including who a person is co-located 
with. This perspective of sensing and reacting to 
aspects local to the interruptee draws upon the work in 
context-aware computing research. Context-aware 
applications aim to support users by semi-
automatically catering to their needs through sensing 
and reacting to their environments. In this case the 
sensing is of activities associated with different levels 
of interruptibility and the user support is in terms of 
interruption management.  

There are however two fundamental problems with 
the use of the current �context-aware computing� 
paradigm to interruptibility. The first is in terms of the 
understanding of �context�. In the first work that used 
the term context-aware, Schilit and Theimer [32] 
defined context as location, identities of nearby people 
and objects, and the changes to those objects. Shortly 
thereafter this definition was narrowed to include 
�where you are [or the application], who you are with, 
and what resources are nearby� [33]. Dey [10] 
expanded the definition to �any information that can be 
used to characterize the situation of an entity. An entity 
is a person, place, or object that is considered relevant 

to the interaction between a user and an application, 
including the user and the applications themselves�. In 
applying the notion of context-awareness to 
interruptibility, researchers have considered the 
primary entity under investigation to be the interruptee, 
what he/she is doing, who he/she is with, who he/she is 
collocated with [12][19][22][24]. It is assumed that, 
when the interruptee entity is properly characterized, 
interruptibility can be effectively modeled and 
effective interruption tools can be provided.  

This perspective ignores the reality of the everyday 
interruptions that result from interpersonal 
communication from various individuals, where clearly 
�receptiveness� relates not only to interruptee�s mental 
state, activities and social surrounding, but also on 
several factors not local to the interruptee such as who 
the interruption is from, the relationship between the 
interrupter and interruptee, what the interruption is 
about, activity and location of the interrupter, and the 
level of importance/urgency to both the interrupter and 
interruptee. In other words, the interruption context 
should not be viewed solely in terms of aspects used to 
characterize the environment of previously developed 
context-aware applications such as location, identities 
of nearby people and objects, and changes to those 
objects, but all aspects between the interrupter and the 
interruptee including what the interruption is about. 

The second weakness in applying the current 
context-aware paradigm to interruptibility is the 
emphasis on the design of applications that semi-
automatically manage responses based on the relevant 
environmental context. In this case, this means 
determining semi-automatically when an interruption 
should be allowed for the user. As a result the majority 
of interruptibility research aims at designing context-
aware applications that can determine the appropriate 
instances to prevent unwanted interruptions. Such a 
position is prejudicial and gets researchers to think 
about how to take control away from the individual and 
assumes that the rich context can be understood by 
software agents. In reality, these agents utilize decision 
rules that react to data gathered and aggregated on 
environmental factors surrounding an individual. 
Unfortunately, the appropriateness of the situation is 
still determined by the individual as it is based on 
one�s perception. For example, a context aware cell 
phone may detect loud music and voices surrounding 
an individual but it may not determine if a phone call 
from an overseas relative should be allowed or not. 
Thus even though who the interrupter is and what the 
interruption is about do not characterize the context of 
the interrupter entity as defined by the context-aware 
systems, they still influence the interuptee�s 
responsiveness to the interruption. Hence they become 
relevant to the context of the individual�s response 
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decision. This highlights how interruption �context� is 
different from that typically being dealt with by 
context-aware systems. Thus rich notions of �context� 
and �awareness� are concepts that are very differently 
understood by people from how they are being 
instantiated in the context-aware systems [11]. This 
calls for system design that recognizes and supports the 
use of relational aspects of the give and take between 
interrupter and interruptee. 

To some extent the shortcomings resulting from 
applying the current context-aware computing 
paradigm to interruptibility can be addressed by 1) 
more richly categorizing the interruption context and 2) 
moving the emphasis from modeling interruptibility for 
agent control to bringing control back to human 
decision making. In this effort we subdivide the 
interruption context to three components: 
• Cognitive context which is all aspects that 

encompass the interruptee�s cognitive level of 
involvement in tasks and how it affects task 
performance [27][31][36]; 

• Social context which is all aspects that encompass 
the interruptee�s physical environment surrounding 
of an individual as understood in a social sense such 
the place the interrupter is in, other people present 
and their relationship with the interruptee, and the 
nature of social activity occurring there [10][18][26]; 
and 

• Relational context which is all aspects between the 
interrupter and the interruptee such as the nature of 
the relationship, what the interruption is about, under 
what circumstances is interrupter interrupting, and 
historic interrupter-interruptee interaction patterns 
that define the nuances of relationships. 

Current models that predict one�s interruptibility 
using social context or cognitive context paradigms are 
limited in providing a complete picture of people�s 
willingness to respond to an interruption The handful 
of prediction models that have incorporated aspects of 
relational context have limited this to broad affiliations 
of the interrupter such as friendships, work-
relationships and kinship ties [9][19]. Below we 
illustrate how assessing one�s willingness to respond to 
an interruption based on these models can be 
misleading, using a common interpersonal 
communication scenario.  

Sally is a working mother, deeply involved in a task 
with a deadline three hours away. Her cell phone rings 
and she ignores the call. After twenty minutes her cell 
phone rings again, and she checks the caller ID. 
Noting it�s from her colleague Kara with who she 
made plans this morning to meet for drinks after work, 
Sally ignores it allowing it to go to the voicemail. At 
this time she also checks the previously ignored call 
and after noting it was from her husband, she decides 

to return the call after the deadline. After five minutes, 
Sally�s phone rings again and she checks the caller ID 
and notes it is from her daughter�s daycare. Concerned 
that her daughter is sick, she answers the call 
immediately. She is relieved when she realizes that the 
daycare was calling to remind her about a late 
payment. Three hours later she checks her voicemail to 
hear her friend Kara�s message. In her voice message 
Kara requests for a quick clarification regarding the 
budget for another project. Wishing she knew what 
Kara�s reason was at the time of call so that she could 
have avoided assuming the call was about after work 
drinks plan, Sally calls Kara right away.  

From the above scenario one can deduce that calls 
to Sally have many characteristics that influence her 
decision to respond immediately or defer response for 
a later time. Examining the above scenario from the 
cognitive context interruptibility paradigm, one would 
predict that Sally is not interruptible by any incoming 
phone call due to her high level of cognitive 
involvement in her work. However, the scenario 
highlights a fundamental weakness in this approach by 
emphasizing how Sally�s disposition towards 
interruptibility changes as soon as she gets a call from 
the daycare. This call is unusual, unexpected, and 
occurs at a time when her daughter is in the day care, 
all of which increase her uncertainty and anxiety 
associated with the call. Sally�s uncertainty about the 
call increases further because of the call she missed 
from her husband that she has no information about. 
As a result, she makes a wrong deduction about the 
importance and urgency of the call from the daycare. 
that influences her decision to answer it. In contrast, a 
call from Kara in light of the impending plans they had 
for the evening led Sally to ignore the call. Had she 
known the real reason she would have picked up the 
call from Kara. This scenario illustrates how Sally�s 
decisions vary with the caller identities and perceived 
reason for each call even as her mental workload 
remains roughly constant during the period of the three 
incoming calls. In other words, task based mental 
workload information on its own cannot reliably detect 
Sally�s interruptibility disposition in regards to these 
phone calls.  

Examining the scenario from the social context 
interruptibility paradigm also fails to provide a 
satisfactory account of Sally�s receptiveness to 
interruptions. In this case, Sally is in a work situation, 
working on a deadline, in her office, and in a work 
culture that discourages personal calls. Based on these 
factors one would predict from the �social context� 
paradigm that Sally�s interruptibility will remain low 
as long as she is working on the deadline. But clearly, 
Sally�s disposition to certain interruptions changes 
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depending on who calls and how often she encounters 
calls from certain individuals. 

Examining the scenario through the lens of social 
affiliation models also fails to provide an accurate 
account of Sally�s receptiveness to interruptions. 
Basing it on affiliations such as friendship or work-
relationship, one could predict that Sally is 
interruptible by her colleague who is a critical work 
associate. Sally however started off being 
uninterruptible to her colleague due to her previous 
non-work related interaction history but would have 
changed her disposition had she known the reason for 
the call. This scenario highlights how preset and 
singular categories based on basic affiliations fail to 
capture the nuances of interpersonal relationships 
which influence one�s interruption handling decisions. 

All the above models have been incorporated into 
interruption management tools, which are utilized to 
predict an individual�s availability and/or willingness 
to be interrupted [10][18][19][20][24]. However, the 
above scenario illustrates such naive computation of 
interruptibility may be inaccurate due to the dynamic 
nature of relational context which is crucial for 
interruption management decisions. Some researchers 
have shown that the relationship between the 
interrupter and interruptee influences one�s 
interruptibility or response to interruptions. Two 
separate studies of administrative assistants as 
mediators of interruptions show that importance of 
interruption was derived based on relationship between 
interrupters and interruptees [8][35]. However these 
studies are limited to a set of very specialized workers 
who mediate interruptions. This argues the necessity 
for tools that incorporate a more holistic understanding 
of how interruption management decisions are made by 
utilizing not only the social and cognitive context but 
also a rich account of the relational context. 
 
3. Interruptibility Framework 

 
In previous sections we highlighted the gaps in the 

traditional understanding of interruptibility and hence 
interruption management resulting from 
overemphasizing the localized cognitive and social 
context while largely ignoring the relational context. 
We now present a theoretical framework that can 
inform design of interruption management tools in 
mediated communication. 

Interpersonal actions and communication motives 
are influenced by individual and cultural differences 
and have been theorized using several ways including 
symbolic interactions and dramaturgy [6][14]. 
However, if we assume that human beings are rational 
decision makers, their willingness to be interrupted 

will be based on an evaluation of the costs and benefits 
of responding to an interruption. Using this 
perspective, this theoretical framework is derived from 
two rational choice communication theories that aim to 
explain information seeking behavior in initial social 
interactions between strangers: 1) Uncertainty 
Reduction theory (URT), which states that high levels 
of uncertainty between strangers� prompts them to ask 
questions of each other thereby reducing uncertainty 
[5], and 2) Predicted Outcome Value theory (POVT), 
that posits that the motivation to interact is governed 
by a desire to maximize relational outcomes [35]. 
POVT further posits that the outcome value may be 
positive or negative leading to communication 
alternatives such as termination, restriction, 
continuation, expansion, or escalation of the early 
interaction and relationship. While these theories were 
originally proposed to provide insight on how people 
seek information to develop, maintain or terminate a 
relationship, when used in the realm of interruptibility, 
together they provide insight on how individuals 
interpret and respond to an interruption.  

 

 
Figure 1: Interruption Management Decision 

Framework 

When individuals are interrupted by a technology-
mediated request for interpersonal communication, as 
rational actors, they attempt to predict the 
interruption�s value. The Predicted Interruption Value 
(PIV) is the result of a cost/benefit evaluation for the 
best course of action in response to the interruption, 
based on cognitive, social, and relational context. 
While individuals are aware of their own cognitive and 
social context, their knowledge of the relational 
context is to some extent unknown. As a result, they 
will typically try to reduce uncertainty regarding the 
relational context to derive the PIV. This logic is 
presented in Figure 1, the interruption management 
decision framework. The framework recognizes that 
individuals engage in uncertainty reduction as a means 
to predict the value of an interruption and that this in 
turn influences their decision to be interrupted. It also 
suggests how the presentation of rich relational context 
information, by reducing uncertainty, can aid in an 
individual�s interruption management decisions.  
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From prior work in computer-mediated 
communication (CMC) and Human Computer 
Interaction (HCI) we identify three categories of 
relational context factors of particular importance: 1) 
Interrupter related information which comprises factors 
such as who the interruption is from, his or her activity, 
location, mood, and the nature of relationship with 
people in the location [10]; 2) Interruption content 
which comprises factors such as what the interruption 
is about (analogous to subject fields in emails), how 
long it may last, and its urgency/importance 
[9][17][27]; 3) Interrupter-Interruptee interaction 
history which comprises factors such as how often, for 
how long, what times the interrupter interrupts, and 
how many attempts were previously made.  

 
3.1. Uncertainty Reduction 

 
The theoretical framework presented in this paper 

makes it possible to tease out ways in which 
information on relational context can be used to reduce 
uncertainty around an interruption thereby enabling an 
interruptee to more accurately predict the outcome 
value of an interruption. The relational factors 
identified above vary with each interruption and the 
knowledge of these factors influences the interruptee�s 
response to an interruption. However in current CMC 
systems the relational context knowledge is limited or 
non existent leading to uncertainty around an incoming 
interruption as discussed below. 

Interrupter Related Information: Uncertainty 
around interrupter�s context in CMC comes from 
factors such as who the interrupter is and his or her 
social and cognitive context. Currently identity of the 
interrupter is limited to information on interrupter 
identification (ID) in terms of numbers, names, 
usernames and email addresses. While relationships 
and affinities to the interrupter are not explicitly 
provided, they are implicitly derived in the 
interruptee�s mind based on the interrupter�s ID 
information. The implicit derivation however is based 
on the premise that the user ID presented is that of the 
person(s) having ownership or user rights to the 
communication device. The case of multiple users 
increases the level of uncertainty on who the 
interrupter is. As far as computer-mediated 
interrupter�s social or cognitive context factors are 
concerned, currently the interrupter�s context while 
initiating an interruption in terms of the location/place, 
people in place and social/cognitive activity, mood is 
not captured to be presented to the interruptees. Some 
level of uncertainty is reduced if the interruption is via 
a non-mobile communication device as one can assume 
that the person is calling from where the device is 
located. Micro details such as who they are with, their 

mobility, current task, and scheduled activities can help 
in reducing uncertainty further. This is a diverse and 
unexplored area that has many research opportunities 
to further improve interruption management.  

Interruption Content: Uncertainty from on 
interruption content can arise from lack of knowledge 
on factors such as importance/urgency of the 
interruption and length of interruption. Often 
importance/urgency as perceived by the interrupter is 
conveyed when engaged in the interruption itself and is 
rarely communicated ahead of the interruption. Typical 
asynchronous communication systems such as emails 
and voicemails allow for the urgency level to be 
conveyed. Anecdotal experiences shows that 
individuals can infer urgency/importance based on 
communication history patterns of the sender such as 
frequency of and time of day interactions on certain 
communication media. For some interruptions may be 
considered important/urgent based on regular 
communication patterns, for example, a mother who 
receives a call every evening at 9 pm from her son who 
is overseas. Alternatively a break in routine 
communication patterns may be inferred as important, 
such as an early morning call from a person who rarely 
calls at that time maybe be perceived as 
important/urgent. These scenarios highlight that 
importance/urgency of an interruption currently is 
implicitly derived or understood or misunderstood. As 
far as knowing what an interruption is about, it is 
difficult to know for sure until it is engaged in. 
However some communication systems like emails 
allow for a subject line/tag that is synonymous to a 
headline of a news story. This allows for reduced 
uncertainty for the receiver by enabling him/her to 
gauge the value of engaging in the interruption.  

Interrupter-Interruptee Interaction History: 
Interaction patterns such as emails, text messages or 
phone logs that include times at which they are 
received and how long they last etc., can be obtained 
based on the design capability of the device in 
question. Currently, aggregated/meta information on 
interaction patterns such as frequency of interruptions, 
average length, usual times of interruptions are not 
available explicitly unless actively sought or implied 
by the user.  

The knowledge of the three kinds of relational 
factors discussed above can help reduce the uncertainty 
around an interruption leading to a more accurate 
prediction of the interruption value. The issues of 
uncertainty raised here are particularly relevant to 
current cell phone communication where the relational 
context information provided for incoming calls is 
limited to the identity of the caller (in other 
synchronous communications technology such as land 
phones one could deduce place in which the caller is 
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and/or her related activity the place). This could be 
addressed by leveraging social network and/or location 
data to provide richer information to the interruptee, or 
by providing mechanisms for the capture and 
presentation of information such as call reason, 
importance and urgency to the interrupter.  

Previous support for interruption management has 
often come in the form of awareness display systems 
that display the interruptee�s current social, cognitive 
context to the interrupter [30]. This strategy reduces 
uncertainty to the interrupter but not to the interruptee. 
Apart from privacy concerns, this design approach 
raises two fundamental issues: 1) the interruptee�s 
willingness to be interrupted may be independent of 
their social and cognitive context and may be 
moderated by who the interruption is from or what it�s 
about; and 2) it leaves the onus of interrupting on the 
interrupter which may or may not respect or match 
with the interruptee�s desires and inclinations. 
Measuring the effectiveness of providing the 
interrupter with information in terms of the degree of 
agreement between the receiver�s desires and callers� 
decisions, Avarahmi et. al. [1] found that different 
contextual information generate different perceptions 
of interruptibility. This lead to a mismatch in judgment 
of appropriateness for an interruption which in turn led 
to both under-calling and over-calling in equal 
severity. In contrast to the awareness display design 
approach, our theoretical framework has implications 
for designs that empower the interruptee with the 
knowledge of the relational context to reduce the 
uncertainty around an interruption. 

Very limited prior work has been done to explore 
how providing the interruptee with knowledge about 
the incoming interruption can reduce uncertainty and 
better predict the value of an interruption. In a study 
where the sender�s identity was revealed in the form of 
team identity it was found that response improved 
towards interrupters of the same team [9]. These 
findings are based on laboratory experiments under 
conditions of specific help-seeking interruptions 
similar to that in organizational team communication. 
Well defined interruptions such as help-seeking tasks 
however, remove uncertainty pertaining to the reasons 
and content of the interruption. While this study 
presents results that have design implications for 
awareness displays and notifications, it is limited to the 
focused tasks in controlled settings. Additionally the 
study�s author concedes that while the experimental 
task incorporated many elements of real organizational 
work, it does not compare in the level of detail, 
diversity, and/or complexity to that in real work 
environments. 

  
 

3.2. Predicted Interruption Value 
 

While prior research has not explicitly defined how 
interruption value is calculated it has been addressed in 
different ways. Gruen [17] notes that urgency 
conveyed about the communication is important in the 
evaluation and negotiation of interruption in work 
activities. In a study of email use the importance of 
message content was measured in terms of perceived 
importance, time period for which the message will be 
stored, time proximity of deadlines, and amount of 
time spent on project/task associated with the message. 
The findings of this study showed that people 
considered a message to be important if work related 
action was required of them [9]. 

The value of an interruption has also been 
operationalized by a number of researchers in terms of 
its cost or burden [10][18][20]. Ho and Intille [18] 
summarize value in terms of the burden with respect to 
various factors: activity of the user; utility of a 
message; emotional state of the user; modality and 
frequency of the interruption; task efficiency rate; 
user�s perceived authority on interruption, user�s 
previous and future activity; user�s social expectation; 
and history and likelihood of response. Other 
researchers have built statistical models to infer value 
based on sensed data from the user�s environment such 
as people, conversation, and applications in use, where 
a person�s self reported interruptibility levels are used 
as a proxy for costs of interruption at various data 
points [10][19]. 

Similar to previous cost benefit models, we define 
the value of an interruption as a net result of perceived 
costs and perceived benefits of an interruption. 
However, our theoretical model shows that the costs 
and benefits are perceived based not simply on the 
social and cognitive factors as predominantly 
considered in previous paradigms but also on relational 
factors such as interrupter�s context, interruption 
content and history of interrupter-interruptee 
interaction patterns. Thus we define the predicted value 
of an interruption (PIV) at time t as 

l

i i i
i=1

PIV(t)= (C (t)-B (t))w (t)+
m

i i i
i=1

(C (t)-B (t))w (t)+′ ′ ′
 

n

i i i
i=1

(C (t)-B (t))w (t)′′ ′′ ′′
 

where Ci(t), Bi(t), and wi(t) are perceived cost, 
benefit and weight of the ith cognitive factor 

respectively; iC(t)′ , iB(t)′ , and iw (t)′ are perceived cost, 
benefit and weight of the ith social factor; and 

iC(t)′′ , iB (t)′′ , and iw(t)′′
are perceived cost, benefit and 

weight of the ith relational factor. 
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A negative PIV indicates that the perceived costs 
outweigh the perceived benefits, (i.e. the individual is 
less likely to respond to the interruption) whereas 
positive PIV indicates that the perceived benefits 
outweigh the perceived costs (i.e. the individual is 
more likely to respond to the interruption). It has to be 
noted however that PIV is defined as user�s perception 
and the way user assigns weights to each factor is 
influenced by how s/he perceives the value of these 
factors. For example, an interruption may affect the 
productivity of a current task but if the interruptee 
perceives the importance/urgency to the interrupter to 
be of higher weight, then the net PIV of responding to 
the interruption may be positive. Further, the PIV may 
or may not be accurate as it is evaluated based on the 
information available to the interruptee at the time of 
interruption. For example, an individual receiving a 
call from a colleague may perceive it to have high 
work related value and low social value. However, it 
may be that the colleague may have called to ask if the 
individual would go to a movie with him. The accuracy 
of PIV is related to the accuracy of interruption 
information one has at the time of interruption. Our 
framework shows that we can maximize the accuracy 
of PIV by providing relevant information and reducing 
uncertainty around the unknown relational factors of an 
interruption. Since hindsight is 20/20, the 
actual/accurate value of an interruption is known only 
after responding to an interruption. However, the closer 
the PIV is to the actual interruption value, we 
hypothesize that the greater the individuals� 
satisfaction with the decision will be. 

 
4. Summary and Research Agenda 

 
The discussion of interruptibility research outlined 

in this paper began with identifying how the current 
notion of the interruption context inadequately deals 
with aspects pertaining to the relationship between the 
interrupter and interruptee including interaction 
histories and interruption content (what we referred to 
as the relational context).We then presented a 
theoretical framework that shows how individuals aim 
at reducing uncertainty of relational context to predict 
the value of an interruption. Utilizing this framework 
we suggest a research program in interpersonal 
interruption management that focuses on interruptee-
side decision making and response behavior rather than 
allowing systems to make decisions and take action 
automatically on behalf of the user. Three key research 
areas emerge: 1) What is the interrelationship between 
cognitive, social, and relational context in interruption 
management decision making; 2) How is uncertainty of 
the relational context related to predicted interruption 

value (PIV) and 3) How can we design communication 
tools that optimize the presentation of relational 
context information to the interruptee so as to better 
support interruption handling decisions. We now 
present a research agenda organized around these three 
key areas. The research questions that arise in these 
areas are discussed below. 

Inter-relationship between cognitive, social and 
relational contexts in interruption management 
decision making: In regards to assessing 
responsiveness to interruptions, the framework enables 
inquiry into how relational context impacts interruption 
management decision making. Little work has been 
undertaken to understand how cognitive, social, and 
relational context information collectively influence 
interruptibility. For example, we do not know how 
often people utilize relational context in their 
interruptibility decisions and how its importance 
compares with cognitive and social context. The need 
for improved understanding of how relational context 
is used in interruption management is of particular 
relevance to mobile communication technologies 
because �communication tools� are also �social 
relationship tools�, currently the only information 
available to the callee pertaining to relational context is 
caller ID, and additional information about the caller 
can be provided relatively easily. Beyond the fact that 
people use practices such as turning off phones, 
ignoring calls and using caller ID to decide on response 
strategy, we have very little understanding about what 
motivates people�s call handling decisions. In a recent 
field study, people�s reasons for call handling decisions 
on cell phones were captured in situ using experience 
sampling methodology (ESM). The study provided 
empirical evidence that the relational context (who the 
caller is) plays an enormous role (87.4%) in people�s 
call handling decisions (N=834). It also highlighted 
how individuals routinely engage in uncertainty 
reduction (35.4% of answered calls) to know what the 
call was about [16]. While this study points to the 
importance of relational context, richer understanding 
is required of relational context information that is 
limited to caller identification alone. Specifically, the 
following research questions need to be explored: 1) 
How and when do people use relational, cognitive, and 
social context in interruption management decision 
making? 2) What is the relationship between these 
three contexts? 3) Does relational context trump social 
and cognitive contexts in interruption management 
decision-making, if so when? 4) How important 
relational context is in making interruption 
management decisions? Exploring these research 
questions require a combination of both qualitative and 
quantitative methods.  
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Uncertainty of relational context and its 
relationship to predicted interruption value (PIV): 
The theoretical framework developed proposes that 
reducing uncertainty around relational context leads to 
more accurate prediction of the interruption value. It is 
important to understand how uncertainty around 
relational context operates and how interruption value 
is predicted in current interruption management 
practices. This raises the following research questions 
in everyday communication 1) what information do 
interruptees use and/or desire to reduce uncertainty of 
an interruption? 2) What information do they use 
and/or desire to predict the value of an interruption? 3) 
How and when is information related to relational 
context perceived to be more beneficial to predicting 
the value of an interruption? 4) How does the need for 
this information vary with other social and cognitive 
contexts? 5) When do users want this information � do 
they want it ahead of a future interruption for planning 
purposes or just in time to make satisfying interruption 
management decision? 6) What level of granularity of 
this information is desired? How does this vary across 
different communication/collaborative tools? In 
addressing these questions we could employ both 
qualitative and quantitative methods as mentioned 
above. Data on user behavior can be obtained in 
several ways:  interviews, surveys, and ESM [21] 
where user responses are captured in situ. It is 
paramount to ensure that the data provides insight on 
why users take certain actions to understand the impact 
of relational context in interruption decision making. 
Survey or interview methods can be used to explicitly 
ask the users questions to understand the rationale 
behind their behavior.  Experience sampling methods 
where questions are asked in the context of the user 
behavior (such as handling an incoming phone call) 
helps in increased accuracy of recall.   

Designing Interruption Management tools: A 
major challenge here is to meaningfully analyze and 
interpret findings from the above research areas in a 
way that informs the design of the interruption 
management support tool. While capturing relational 
context information that individual�s are uncertain 
about is fairly straight forward, designers need to 
understand the tradeoffs in information presentation to 
minimize uncertainty and aid in interruption value 
prediction. While user studies may reveal many 
merits/demerits of information that can be used for 
uncertainty reduction and outcome-value estimation, 
designers should identify how much information 
should be presented without causing information 
overload. Further, we need to address the challenges in 
organizing and displaying information to support easy, 
quick and effective interruption management decision 
making. This presents the following design questions 

and challenges: 1) what are the tradeoffs in information 
presentation to the user to minimize uncertainty and 
maximize outcome value prediction? 2) How much 
information should be presented to minimize 
uncertainty and maximize outcome value prediction 
without causing information overload? and 3) How 
should information be organized and displayed to 
support easy, quick and effective interruption decision 
making?  

The theoretical framework and research agenda 
presented here suggest new areas of enquiry and more 
importantly new approaches to the design of effective 
interruption management tools that aim to empower the 
interruptee in the emerging technology environment of 
next generation of interpersonal communication tools. 
Exploring interruption management from an 
interpersonal relational context perspective holds the 
promise of bringing valuable insight that has been lost 
in the previous research on human interruptibility.  
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