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ABSTRACT 

Recent advances in mobile phone technologies increase the number of potentially 

disruptive notifications that may cause an interruption to the execution of ongoing tasks. 

Given that such notification-driven interruptions have a profound impact on users’ 

attentional orientation, understanding the intrusiveness of mobile device and its impact 

on their task execution is a prerequisite to devising systems supporting for better 

attention management. In this context, the notion of sequential multitasking provides a 

theoretical lens through which to examine user activity in interaction with such devic e. 

Deploying this concept, therefore, this thesis conducted a real-world study that 

investigates moments for mobile interruptions during the execution of a task on laptop. 

In so doing, this study aims to determine the patterns of mobile interruptions and identify 

changes in task flow on laptop after the interruptions. Data were collected using a mixed-

methods approach: collection of behavioural data using an automatic activity logging 

application, which is followed by the semi-structured interview designed to question 

individual differences with regard to cognitive control in sequential multitasking. 

Through a parallel analysis of quantitative and qualitative data, four types of mobile 

notification and their patterns in interrupting the task execution of laptop user were 

identified. In addition to this, changing patterns in task flow on laptop after mobile 

interruption were determined. Therefore, this thesis makes a number of contributions to 

the methodology of studying interruptions caused by mobile devices in situ, 

understanding user activities in response to the interruptions, and designing devices and 

systems that support attention management. 

Key Words: Sequential Multitasking, Task Switching, Mobile Notification, 

Interruption, Laptop 

Student Number: 2012-23862 
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CHAPTER 1. INTRODUCTION 

1.1 Research Motivation 

When the 1970s heralded the dawn of the information age, Daniel Bell (1974) stated 

that information would be the defining resource of the coming era while raw 

materials and energy were the core resource of the agricultural and industrial society 

respectively. Then he goes on to emphasise information and communication 

technology as the fundamental driving force of the era. It was manifested through 

the widespread diffusion of intellectual technologies in the following decades, 

including the mass production of personal computers in the late 1970s and early 

1980s (Allan 2001). They invited general public to the rapid transformation of almost 

every facet of their lives by providing a readily available means of creating, 

managing and using information to accomplish their purposes.  

Today, the ubiquity of digital devices such as mobile phones, messaging devices, and 

laptops and tablet PCs are accelerating those phenomenon. In fact, the explosion of 

the amount of information brought by those devices has covered almost every facet 

of our lives including working, playing, leaning and more. A research conducted by 

PGI cited in Mashable Magazine shows that the average person in the United States 

is spending over 12 hours a day in front of a screen. Laptop/desktop, smartphone and 

TV are among the most frequently used devices (PGI 2013). It is correspond with 

the research findings from an Ofcom annual report published in 2010. It reveals that 

people in the Unite Kingdom spend approximately 7 hours per a day consuming 

digital media content and communications services via those devices.  
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An interesting aspect of this study is that most people actually manage to cram in 

even more time by multitasking - using two or more devices at once. For example, 

the report found that young adults aged between 16 and 24 appeared to squeeze the 

equivalent of 9 hours 32 minutes worth of consumption into that time (Ofcom 2010). 

It is problematised by a number of theorists who point out that such a mode of device 

use might invite people to multiple stream of information, thereby make them 

vulnerable to digital distraction. Digital distraction has not firmly defined as an 

academic concept yet, has prompted active discussions across a wide range of 

subjects and disciplines (Powers 2010 ; Pang 2013 ; Booth 2013 ; Hallowelland and 

Ratey 2011 ; Chen 2012 ; Spitzer 2013). In their work it can be generally described 

as the cognitive state of being disrupted by device intervention.  

 

As pointed out by psychologist and neuroscientist, an ultimate consequence of digital 

detraction includes the erosion of attention and decrease in information processing 

ability as human brain is subjected to neuro-plasticity (Jackson 2008). It refers to 

stimulus-induced changes in the brain's neurones to restructure their synaptic 

network and functions in response to the individual learning new information (Moore 

2010). Due to its malleability, when we are exposed to instant gratification provided 

by those devices, a corresponding change in function of brain occurs. This theoretical 

argument is further expressed in the idea of popcorn brain - “a brain accustomed to 

the constant stimulation of electronic multitasking that people are unfit for life offline, 

where things pop at a much slower pace” (Cogen 2011).  

 

The underlying cause of this phenomenon is more directly addressed by those who 
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argue that digital distraction can impedes a people’s ability to perceive, process and 

store information by shrinking human attention span - the length of time one is able 

to concentrate on a task at hand (Cooper 1990 ; Loftus 1975 ; Smith 2004 ; Jackson 

2008). Although attention is often controlled voluntarily (Broadbent 1953,1958), 

external events and visual stimulation  generated from various devices can result in 

involuntary shifts of attention, thereby cause distractions in on-going task (Chun & 

Wolfe 2001).  It is also supported by the scholars who concern the shallow, 

superficial aspects of the digital technology, calling for a detailed examination on the 

human information behaviour in term of multitasking (Greenfield 2002 ; Powers 

2010 ; Carr 2011) 

 

This has formed the initial questions of this study. How can we better define digital 

distraction with what theoretical notions and empirical evidences within a particular 

context? What are the driving sources of detraction? How long do people manage to 

sustain their attention on an activity at hand without being distasted by digital 

distraction? How do they cope with digital distractions with what strategies? Are 

they really interrupted by digital distractions? In response to those questions, this 

study aims to examine multitasking activities on mobile computing devices. For the 

behavioural unit of observation, this paper deploy the notion of sequential 

multitasking as it precisely captures a aspects of real-world multitasking. In addition 

to this, laptop and smartphones are chosen as two main object of analysis in that they 

have been reposted as the most frequently used devices. Then this paper pays 

particular attention to 1. the patterns of device interruption and 2. user’s coping 

strategies in response to those interventions. Data will be collected using a mixed-

methods approach: collection of behavioural data using automatic activity logging 
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application, which is followed by the semi-structured interview designed to question 

individual differences with regard to multitasking and attention management. By 

doing so, this research hope to contribute in providing a vivid picture of current 

phenomenon of digital distractions and how people deal with them.  

 

1.2 Research Goal and Objectives  

The main goal of this research is: 

 

To gain a comprehensive understanding of  the intrusiveness of mobile interruptions 

during user task execution on laptop through an empirical investigation of their 

intervention patterns and of subsequent impacts on user task flow. 

 

This research goal guides the formulation of s set of research objectives summarising 

the purpose of this study and its implementation. The research objectives are as 

follows:  

 

1) To determine the intervention patterns and characteristics of mobile 

interruptions. 

 

2) To define the characteristics of user cognitive control in sequential 

multitasking activity on laptop and mobile. 

 

3) To identify changes in task flow on laptop after the interruptions. 
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CHAPTER 2. THEORETICAL BACKGOUNDS 
 

To borrow Salvucci (2013) multitasking can be thought of as a conceptual cousin to 

attention and cognitive control, but with a primary emphasis on the execution of 

multiple tasks. Therefore, defining concepts in the light of existing literature is a 

prerequisite in analysing a phenomenon of computer-based sequential multitasking. 

Hence this chapter is designed to examine three relevant theories on research topic: 

(1) sequential multitasking theories in human-computer interaction (HCI) and media 

studies (2) activity theory initially proposed in psychology and later developed 

information studies (3) attention theory in cognitive psychology.  

 

1. Multitasking  

 

Overview The broadest definition conceives of multitasking as a human ability to 

handle two or more externally defined tasks that are largely unrelated and 

independent one another (Burgess, 2000; Carlson & Sohn, 2000; Lee & Taatgen, 

2002; Rubinstein, Meyer, & Evans, 2001). It is classified into two distinctive modes, 

depending on the simultaneity of task processing: concurrent and sequential. The 

former refers to when tasks are performed simultaneously with almost no switching 

time between the tasks (Belk and Llamas 2013). The latter, in contrast, involves 

stopping one task and starting another, focusing on one particular task for seconds, 

minutes, or hours on end (Salvucci and Taatgen 2010).  

 

Such modes are rooted in two general models of human information processing: 

multiple-capacity theory and limited capacity theory. Multiple-capacity theory, as a 
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theoretical foundation of concurrent multitasking, posits that parallel processing is 

possible in cases where two or more tasks draw on separate rather than common 

processing resources (Allport 1980; Kinsbourne and Hicks 1978; McLeod 1977). 

This view shares a close affinity with a multi-channel perspective developed in 

communication studies (Spink, Cole, and Waller, 2008:98).  It explains 

simultaneous media usage (or concurrent media exposure) of the traditional mass 

media audience (Holmes 2006).  For example, a person might be listening to the 

radio while reading a newspaper at the same time. In this context the person is 

deemed to handle the simultaneous performances of listening to  radio and  

reading a newspaper because separate rather than common processing resources are 

utilised as those tasks involve different modalities of input (i.e., auditory versus 

visual) (Wickens 1984).  

 

Limited capacity theory is, by contrast, accounts for the operation of sequential 

multitasking. It has mainly developed with single channel hypothesis which surmises 

an inability to process two tasks at the same time as those tasks must compete for a 

common processing resource of limited capacity somewhere in the brain - either a 

common processing mechanism (Broadbent 1958; Craik 1948; Welford 1952) or 

common processing “space” (Kahneman 1973; Moray 1967). From this viewpoint, 

the underlying mechanism of seemingly concurrent processing of two different tasks 

is actually based on a fast shift between the tasks as human sensory channel only 

allows to process one stimulus at a time due to its limited capacity.  This account 

becomes more plausible if we look at a real word example. If one’s job involves 

primarily using a mobile to listening to music and also texting with his or her friend, 

both of these activities can be completed simultaneously as explicated above. 
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However, in reality, the nature of interaction between a user and such tasks inevitably 

generate an additional chain of actions, each of which is subjected to an activity. For 

instance, the one might send a text, then return to music player to change a music 

album, perhaps even turn back to a text messenger to start a new messaging etc. 

Therefore it can be stated that in a real world situation multitasking is likely to take 

place as a from of sequential multitasking because human ability to perform multiple 

tasks is serial, rather than truly parallel as is not virtually possible to handle two or 

more tasks without switching between them. 

 

Theses contested theoretical models reflect the point that “use” is uncomfortably 

problematic in multitasking situation. As pointed out by Holmes et al. (2005:14), it 

can range from full engagement in multiple media (an office worker on the telephone, 

describing to the help desk the error messages displayed on a computer screen), to a 

clear foreground/background relationship (playing a challenging computer game 

while listening to the stereo), to restless attention-shifting among multiple candidates 

for attention (a person reading a magazine with the radio providing background 

music or talk, while occasionally glancing at a muted television to check the progress 

of a sports event). Therefore there is no hard and fast line between uses of the terms 

as they are highly context-dependent (Kahneman 2001). Therefore, building a 

theoretical framework that defines the unit and level of analysis that fits most closely 

with the context of this research is a prerequisite of this study. Thus, in the remainder 

of this section, I shall provide (1) a discussion of the sequential multitasking, and 

then turn to (2) activity theory (AT). Following this, I shall illustrate relevant 

concepts developed in (3) the attention studies.   
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1.1 Sequential Multitasking  

 

A fundamental assumption made in the sequential multitasking literature is that users 

switch between tasks as they are capable of attending one task at a time due to limited 

capacity of attention. Based on this, sequential multitasking is defined as a situation 

in which a person performs two or more task sequentially in order to accomplish one 

task at a time (Belk and Llamas 2013). As a matter of fact, a person can perform two 

or more task simultaneously (e.g., watching TV and reading a newspaper). However, 

viewed from sequential multitasking perspective, at a certain point of that 

simultaneous task performance the majority of attention is likely to be paid to one of 

the two only. For instance a person might interrupts reading the newspaper because 

most of his/her attention is focused on an interesting discussion broadcast on 

television (Hartmann 2009). This argument implies that a user’s attention is divided 

into multiple tasks, yet is selectively allocated depending on the degree of attention 

(or concentration). The concept of foreground task and background task might help 

explain this phenomenon. Coined in the domain of computer science, these concepts 

are used to describe multi-tasking operating systems that permit the use of more than 

one programme to run at once by rapidly switching the processor between the various 

programmes. In so doing, it supports foreground and background tasks (Nagpal 

2009). A foreground task refers to one that the user interacts directly with using the 

keyboard and screen whilst a background task indicates one that runs in the 

background and thus does not have access to the key board (ibid). To borrow this 

term the person in the example mentioned above takes television viewing as a 

foreground task by switching his/her attention from background task, namely 

newspaper reading. This example gives a voice to the basic assumption of sequential 
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multitasking: one task is interrupted by another. In the following section this paper 

outline the basic concepts of those terms and explain how they have been studied as 

an operational mechanism of sequential task switching. 

 

1.2. Task Switching and Interruption  

1.2.1. Defining Task  

Before investigating theories relevant to task switching and interruption, it is 

essential to define the notion of task to provide a better understanding of those 

theories. According to Luczak, Stahl and Kilich (2001) a task can be viewed either 

in terms of work (usually in terms of observable behaviour) or in terms of people 

(usually in terms of cognitive processes). Viewed from the work perspective, a task 

can be defined as "a set of actions with an objective, performed by a worker, and 

transforming inputs into outputs" (Luczak, Stahl and Kilich 2001:1911). From the 

people viewpoint, a task can be described as "a series of goal-directed transactions 

controlled by "programs" that guide the operations of a hymn operator." (ibid) As 

this concept of task is highly related to the research topic, I shall explain it in detail 

later in the section 2. 

 

1.2.2. Task Switching  

As mentioned earlier, task switching and interruption that results in task switching 

has been the two main topic of sequential multitasking research (Nagata 2003 ; 

Czerwinski, Horvitz and Wilhite 2004 ; Mark, Gonzalez, and Harris 2005 ; Iqbal and 

Horvitz 2007 ; Trafton and Monk 2007 ; Trafton and Monk 2007 ; Salvucci and 

Bogunovich 2010 ; Rosen, Lim, Carrier, and Cheever 2011). To borrow Salvucci 

(2013) in many existing literatures those two concepts are conceived of as the 
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reciprocal mechanism of sequential multitasking. Task switching refers to a shift 

from a primary task to a secondary task by switching modality of the sensory 

information (e.g., visual, auditory) and quality of attention (e.g., degree of attentional 

resource allocated, which is often called as concentration). Figure 1. presents a 

timeline illustrating a typical task switching and interruption, which is reconstructed 

based on the work of Salvucci (2013) and Trafton et al. (2003). The primary task is 

typically defined as the interrupted task as it is thought to have the user’s main 

priority interns of attention. Then the interrupting task is called the secondary task. 

An interruption might begin with an external or internal alert called notification. 

Then an interrupting task starts and ends and the primary task is resumed right away 

or later on depending on the resumption lag. The time between the alert and the 

beginning of the interrupting task is defined as interruption lag. And the time 

between the end of a secondary task and the resumption of a primary task is the 

resumption lag. 

 

 

Figure 1. Timeline of typical interruption  (restructured based on Salvichi 2008) 

 

 

1.2.3. Interruption 

Salvucci breaks down sequential multitasking into three tough categories of 
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behaviour focusing on the types of interruption: forced, deferrable, and self-initiated 

interruptions (2013). While forced interruption is closely related to the main topic of 

this research, the two other terms are beyond the scope of this study. Thus this section 

is allocated to mainly focus on the concept of forced interruption.  

 

Forced Interruptions  This term refers to an external event that interrupts a person 

by urging them to deal with the interruption immediately. In our daily lives, it is not 

difficult to observe a situation in which an external alarm of notification interrupts 

someone and the person must deal with the interruption very quickly; a phone ringing, 

a pouch notification on mobile, or a computer our of battery power all require a 

response within a few seconds of time (Salvucci 2013). As described in  Figure 1, 

the interruption is though of as a main trigger that make a person to begin an 

interrupting task that takes him/her ways from a primary task. When the interruption 

concludes, there is often a resumption lag, or time between the end of the interruption 

and the first observable action in the primary task (ibid). It has been used as  one of 

the “ the most frequently measured indicator of performance - that is, the time needed 

to recover from, or resume, the primary task”  (Salvucci 2013:61) 

 

Deferrable  Interruption   It refers to a situation when “an external trigger 

notifies the user of a pending interruption, but the user may delay processing of the 

interruption until he or she reaches a desirable stopping point in the primary task” 

(Salvucci 2010:85). Then he further expounds such a concept in relation to the 

mental workload of user. That is, when users are alerted to interruptions at points of 

higher mental workload, they delay processing of the interruption until they have 

reached a point of lower mental workload (ibid).  
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2. Human Activity in Computer 

 

Activity Theory (AT), rooted in Russian psychology and ergonomic, is a 

philosophical framework used to conceptualise human activities. In this theory, the 

basic unit of analysis is human work activity. It suggests not only a general 

framework for the study of human activity but also a theoretical and conceptual 

principles for the study of human work (ibid). This lead scholars in the filed of 

human-computer interaction to test the applicability of the theory into the study of 

human activity in interaction with computational systems (Bedny and Karwowski 

2006). Hence since the mid 1990s researchers have begun to adapt some elements or 

the whole perspective of the theory in order to build a unified theory (Salvucci et al. 

2009 ; Kuutti 1996), examine information behaviour (Hjørland 1997 ; Wilson 2006, 

2008) and examine the various aspects of computer-based multitasking in different 

settings (Benbunan-Fich and Mavlanova, 2011 ; Zacarias and Tribolet, 2007 ; 

Benbunan-Fich, 2012 ; Bardram, 2009).  

 

Bearing this in mind, in what follows I shall expound 1) general theories of AT and 

then 2) how such theory can be applied to information behaviour in order to establish 

an analytical foundation in scrutinising user’s sequential multitasking activity in 

interaction with laptop and mobile. This description is mainly based on the work of 

Bedny and Karwowski (2006a,b), Khosla et al. (2000;2003) and Bødker(1993). 
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2.1  The Five Components of Activity  

 

 

Figure 2. Components of activity (cited from Khosla et al. 2003) 

 

A subject performs an activity by mediating object through one or more instruments 

or tools, and it is directed towards a certain object.  A basic assumption found in 

the original work of activity theory conceptualises an activity as a form of human 

doing where a subject works on an object (as in objective) in order to attain the 

desired outcome (Leont’ev 1974, Vygotsky 1978; Nardi 1993). Thus activity can be 

conceptualised as conscious, intentional, and goal-oriented behaviour and argues that 

is specific to humans, in contrast to the term behaviour, which is widely used in 

psychology to cover the activities of both animals and humans (Bedny and 

Karwowski 2006a).   However, as Engestrom (1993) wrote, it does not offer "ready 

made techniques and procedures". For him, this is a conceptual tool and should be 

adapted to specific purpose of study. In response to this, Kuutti (1996) concretised 

such a concept by outlining the basic components of the activity. As shown in Figure 

1, it presents basic structure of individual activity where the tool mediates between 

the subject and the object(or initial material) in achieving the objective and in the 

transformation process of the object to ac outcome (Ditsa 2003). In the following 
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section, this paper provides a detailed account on each component.  

 

Subject A subject of an activity, in this model, is described as an individual or a 

group of persons involved in an activity. According to the model, she/he performs in 

accordance with conscious goals embedded in an externally defined task. This 

concept can be applied to the context of computer-based multitasking. That is, the 

acting individual, a person or a user who is participated in multiple streams of 

information by consistently altering and modifying objects in order to either achieve 

externally defined goals or fulfil internally provoked desires and needs.  

 

Object An object (in the sense of objective) has conceptualised and used as an 

interchangeable with goal. It can be a material thing (e.g., build a house), but it can 

also be less tangible (e.g., satisfying social or entertainment needs). Basically, it is 

held by the subject and motivates activity, giving it a specific direction (Leont'ev 

1974). Behind the object there always stands a need or desire/motive, to which (the 

activity) always answers (ibid). As Khosla (2006) stated, activities are distinguished 

from each other according to their objects. Therefore categories of activity, in 

computational devices, can be classified by an internally defined object impelled by 

needs or desires as an outcome of an internal processing of mind (Bedny and 

Karwowski a). 

 

Tool The next important element of activity is the tools. To borrow Khosla et al. 

(2003), the tools can be material instruments  (e.g., computer systems, procedures) 

and/or tools of thinking (e.g., plan). A subject employs those tool to transform an 

initial material (e,.g., letters and numbers) into a desired outcome (e,g., a form of 
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document). Bødker argues that examining interaction between human and computer 

with a focus on tool provides valuable insights as humans are becoming more 

engaged with initial materials through the computer application in various aspects of 

everyday life. 

 

Outcome   Outcome is defined as a result of the transformation of an object of 

activity. In this theory, it is stated that outcome can be material, spiritual, aesthetic, 

and even the subjects themselves as they can be the objects of change as a result of 

activity. To borrow Ditsa 2003,  interaction between computational systems and the 

subject usually produce two types of outcome : material and spiritual. The former 

refers to an end product that has tangible shape while the latter implies immaterial 

results or changes the subject experiences while interacting with a computational 

system or device. 

 

So far this paper has presented general accounts on activity theory as a theoretical 

foundation in analysing human activity in conjunction with computational systems. 

Then it is followed by the five components of activity, each of which helps to define 

the units of analysis when we consider how the human interaction with computer can 

be decomposed into specific elements. However it does not expound the concept of 

activity itself. Thus, in following section this paper seeks out answers on this issue 

by exploring the levels of activity. 
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2.2. The levels of activity 

 

 

Figure 3. Hierarchical levels of an activity (Knutti, 1996) 

 

The fundamental characteristic of activity is well expressed in the work of Knutti 

(1996) who consider activity as a non-monolithic cooperation processes. He 

concretised activity by using hierarchical structure organised into three layers, each 

of which ties one another through the mechanisms of automation and 

synchronisation. I shall explain the three layer before proceeding to the next section 

in which the two mechanisms are explicated.  

 

As shown in Figure 2, activities are decomposed into actions and operations. The top 

layer is the activity itself, which is oriented towards a motive (see Figure 2.1). The 

concept of motive shares a similar meaning with the notion of object defined in the 

previous section. It stimulates, excites the subject to act upon a particular activity. It 

can be a psychological goals (e.g., fulfilment of needs) or materiel gains (e.g, a 

physical form of end products). However as explained above, human activities are 

not typically directed straight towards their motives. This lead to decomposition of 

activity into sequence of steps, each of which may not be immediately related to the 

motive. In activity theory terminology, those steps are actions (Kaptelinin and Nardi 
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2003). The actions are goal - directed processes that are undertaken to fulfil an object 

(or objective). According to Khosla et al. (2000) the actions are similar to tasks 

referred to in human-computer interaction literature (see. 1.2.1. Defining Task). 

Actions can also be decomposed into lower-level units of activity called operations 

(Kaptelinin and Nardi 2003). Operations are internalised actions which have become 

habitual. In other words, they represent unconscious, routinised or automated aspects 

of actions providing an adjustment of an action to the ongoing situation.  

 

 

Figure 4. The hierarchical structure of activity (Knutti, 1996) 

 

Activities are composed of actions, which are, in turn, composed of operations. 

These threes levels correspond, respectively, to the motive, goals (or objectives), and 

conditions, as indicated by bi-directional arrows.  

 

The levels of activity, as shown in Figure 2.1. can be transformed into one another 

as the conditions change based on two mechanisms mentioned earlier. First the 

automatisation is a main example of transformation between actions and operations. 

For example, over the course of practice, actions can become automatic operations. 
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Thus people are typically not aware of operations. To borrow Kaptelinin and Nardi 

(2003) “operation may emerge as an improvisation as a result of a spontaneous 

adjustment of an action on the fly”. Therefore improvisation, as a second mechanism 

of transformation, is in a reciprocal relation and is behavioural manifestation of 

automatisation. 

 

2.3. An Application of Activity Theory To Human Information Behaviour   

As mentioned earlier in this section, Hjørland and Wilson have been recognised the 

pioneers who applied general framework of activity theory to the study of human 

information behaviour. Wilson (2006, 2008) in particular, made a thorough analysis 

of the theory and extended a the hierarchical structure of activity (Knutti, 1996) to 

established a  conceptual tool that is particularly helpful in analysing information 

behaviour. A significant benefit of his model is that it demonstrates the potential of 

activity theory to offer a conceptual framework and a new methodological 

instrument for relevant domain such as human computer interaction (Roos 2012). 

Hence this section provides a brief description on his model then explore how it can 

be applied to computer-based multitasking. 

 

 



 

 19 

 

Figure 5. Activity, actions and operations (Wilson 2006) 

 

 

In comparison with Knutti who describes activity through a hierarchical structure 

(1996), Wilson suggests a integrated approach to explore human information activity 

by emphasising dynamic interaction between each component. Thus in the light of 

Leont’ev’s research (1978), he made refinements on Knutti’s model as shown in 

Figure 3. In this model he made a distinction between activity, actions and operations 

and relates these terms to motives, goals and the conditions under which the activity 

is performed.  

 

The benefits of this model in analysing human information behaviour is two-fold. 

First this hierarchical structure of the activity (activity-action-operations) provides 

the opportunity to reduce activity into its components. Second this decomposition of 

activity is closely intertwined with the contextual level of component (motive, goal, 

conditions). Therefore Wilson’s model makes the analysis of human information 

behaviour fruitful.  

 



 

 20 

In addition to this, Roos (2011) suggested that this diagrammatical illustration 

provides a theoretical lens which helps in explaining human interaction with 

computer as the situation in the research of information practices has often been quite 

similar to the one described by Kaptelinin and Nardi (2006) in human-computer 

interaction. In this discipline studies have focused on the usage of a system or a tool, 

as if the use of the system or tool would have its own purpose. If the theoretical frame 

of activity theory is applied, the focus will be extended to a meaningful context of 

the subject's interaction (Roos 2011). Therefore this paper deploy general concepts 

of activity and Wilson’s model as a theoretical lens in the analyses of computer-base 

sequential multitasking. 

 

3. Attention  

 

Attention is defined as a “focused mental engagement on a particular item of 

information” (Karapiperis et al. 2010:264). Over the decades psychologists in the 

domain of cognitive and experimental psychology have demonstrated that human’s 

capacity of attention in conjunction with the issue of multitasking (or multiple task 

processing). It provides an academic definition of attention in the context of 

multitasking, which refers to the means by which scarce or limited processing 

resources are allocated to accomplish multiple task processing (Pew& Mavor 1998). 

It involves the process of selecting and selectively processing of information, which 

is required because the brain has a limited information processing capacity 

(Karapiperis 2010). 

 

Historically, this definition is rooted in Broadbent’s (1958) early model, also known 
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as filter theory. The model is designed to explain his research findings from selective 

and divided attention study. To give a detailed account of the model, stimulus 

information enters into the senses in parallel and then proceeds into a short-term 

sensory store. The codes in the store are in a pre-categorical sensory format: they 

decay rapidly if not selected for subsequent processing is determined by a selective 

filter that allows only a single channel to enter into limited-capacity processing 

system where information is identified and operated. According to the model 

production of responses by the effectors occurs in parallel much as sensory 

processing does.  Although the model depicts human information processing only 

in terms of attention, it helps to grasp limited capacity of human attention and thus 

humans are subject to a selection process in which limited capacity of attention is 

allocated to a particular stimulus and task. In the following section I shall explain 

how attention can be classified into three categories.  

 

3.1 Three Types of Attention  

Selective Attention The term refers to a process through which the human 

selectively allocates processing resources to some things over others (Wickens 1992). 

The things include internal processes of all kinds, but the term was used more 

restrictively in the early years of the field to refer to perceptual processing of sensory 

stimuli. Thus the term originally referred to decisions to attend to some stimuli, or 

to some aspects or attributes of stimuli, in preference to others (Kahneman, 1973:3). 

As Norman’s work demonstrated (1967), selective attention is by definition limited. 

A human can attend substantially or fully to a relatively small number of stimuli 

and/or stimulus attributes at one time. Not only is attention limited, but the selection 

process may be inaccurate and inappropriate for the tasks at hand. Thus it, is 



 

 22 

important to state that regardless of type of multitasking, human capability to attend 

multiple stream of stimulus is finite.  

 

Focused Attention Focused attention is a process in which the human rejects some 

processes in favour of others; in perceptual domains the term usually denotes the 

rejection of irrelevant stimuli (Schneider et al. 1984:9). For example, an office 

worker might uses focused attention to shut out stimulus unrelated to a given task. 

She/he also use it to filter out beep sound from their mobile phone that might 

interrupts him or his in the mddild of handling paper works. However, sometime an 

inability to reject irrelevant stimuli and/or information leads to a failure of focused 

attention. In other words, focusing sometimes fails because attention is attracted by 

a singular or intrusive event in the environment (external interruption). In the 

example, she might be distracted by the beep sound by switching her attention to 

external stream of information (e.g., push notification form mobile phone). 

 

Divided Attention Divided attention describes a situation in which the human 

attempts to carry on many processes simultaneously, distributing attentional 

resources among them. In the perceptual domain, such situations usually involve 

processing more than one stimulus at a time. For example, a person works on a report 

with her earphones on, listening to a radio programme. According to Watts,Cockcroft 

& Duncan (2009) the person is inevitably limited in her ability to divide attention in 

this situation. That is, she may lost a sense of direction in writing the report while 

listening to her favourite song randomly played on the radio. Automatisation (i.e., 

the ability to assign even complex cognitive tasks to less effortful processing without 

being less successful accomplishing them) is the typical means by which people 
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increase their ability to carry out simultaneous tasks (ibid). Nonetheless, relatively 

little is known about interactions among tasks, but when tasks differ substantially, 

there is often a cost associated with switching between them, even after some 

practice. 

 

3.2. Cognitive Control  

Although the process of allocation of limited attention resources is often described 

through a selective attention approach, this process are difficult to separate from the 

general operations that control the cognitive processing system, namely cognitive 

control. It refers “to the ability to guide thoughts and actions in accord with external 

and internal task goals and is particularly required in situations that involve the 

switching and selection between multiple tasks” (Kray and Ferdinand 2014:350). In 

other words, the ability is closely related to the management of attention resources 

in accordance with pre-defined task goals as well as unexpected goals imposed by 

interruptions  internal or external interruptions. Moreover this ability is subjected 

to individual differences especially when dealing with a complex cognitive task 

(Cowan 1988; Daneman and Carpenter 1983; Engle et al. 1999; Just and Carpenter 

1992).   

 

In the same vein,  Bearison and Zimiles (2014) viewed this as a set of human 

strategies, each involving a particular mental process varied according to individual 

differences. For them, cognitive controls have the status of intervening variables that 

define principles by which motoric behaviour, perception, memory, and other 

aspects of cognitive functioning are organised as an individual coordinates him or 

herself with the environment. Specifically, it is defined as mechanisms that :  
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(a) govern and determine that amount and organisation of information that 

becomes available to an individual perceiver; (b) are activated by the individual's 

intention to use and adapt to information ; (c) vary in the extent to which they 

operate in the cognitive functioning of individuals; (d) evolve as a function of 

maturation and life experiences and become autonomous from their origin of 

development; (e) mediate the influence of personality and motivation in the 

individual's cognitive encounters with the environment; and (f) become enduring 

aspects of an individual's cognitive functioning and adaptive style, thus giving 

shape to his or her subsequent experiences. (Bearison and Zimiles 2014:176) 

 

In this sense, individual differences in executing multiple tasks on laptop and mobile 

should be taken into account of examining the impact of device interruptions on the 

user. 

 

3.3 Attention Span 

The capacity of attention is often measured and expressed by a concept of attention 

span (or concentration length). Therefore, it can be seen as a basic unit of measuring 

attention. In psychology, it refers to the length of time a person can sustain attention 

on a task without interruption. It has been seen as a typical unit of measurement as 

it gauges how long one is able to concentrate on a task at hand (Smith 2004). Bayne, 

Cleeremans and Wilken (2009) classified attention into two categories depending on 

length of the span: transient attention and sustained (or focused attention). The 

former refers to the automatic, exogenous capture of attention brought about by a 

sudden change in the environment (Nakayama and Mackeben 1989, Posner 1980). 
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The latter, also known as focused attention, indicates the voluntary, endogenous 

directing of attention sustained over an extended period of time that produces a 

consistent result (ibid). Numerous studies have found transient attention to be very 

short - seven to ten seconds (Nickerson 2010). However, when it comes to a 

sustained attention, some people can focus for longer. Studies indicate that the 

average general attention span is between ten and fifteen minutes for healthy 

adults.(ibid) Nonetheless it has been observed by recent researches that electronic 

media especially personal mobile computing devices and apps installed in those 

devices are known to accelerate shorting attention spans encouraging instant 

gratification (Pang 2013; Carr 2011 ; Davenport and Beck 2001; Spitzer 2013 ; 

Macrae 2010). 
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CHAPTER 3. RESEARCH QUESTIONS 
 

1. Operationalisation of Concepts  

 

The purpose of this section is to provide the operational definition of concepts which 

will be deployed in the empirical observation of 1. the patterns of device 

interruptions  and 2. attention management patterns expressed in change in task 

flow after the interruptions. As expound in Chapter 2. sequential multitasking on 

mobile computing devices in terms of interruption and attention is a multifaceted 

phenomenon emerged out of the complex interplay between the cognitive 

mechanism of human information processing and the types of computational tasks. 

Thus, I shall clarify units of measurement and specify the extension of concepts 

based on theoretical backgrounds elaborated in the previous chapter. 

 

Sequential multitasking describes a situation when tasks are performed 

sequentially to accomplish a short-term or long-term goal at a time.  

 

Task switching is a defined as an operational mechanism of sequential multitasking. 

It refers to a shift from a primary task to a secondary task by switching modality of 

the sensory information and quality of task performance within task switching 

activities.  

 

Primary task is defined here as a main task to which one attend to before switch to 

secondary task. In this study primary task for user is any type of mission, job and 

assignment, all of which require a certain action and operation. 
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Secondary task refers to an additional task inserted to the primary task by causing 

redistribution of attention.  In this study a secondary task is used as an 

interchangeable term with interrupting task on mobile.   

 

Task flow refers to the seamless continuation of a task at hand without being 

interrupted by either internal or external distraction. Once it is interrupted, task flow 

might undergo unexpected changes resulting in task termination or resumption.  

 

Cognitive control  refers to an ability of allocating attention resources to guide 

thoughts and actions so as to maintain task flow in accord with external and internal 

task goals in situations that involve the switching and selection between multiple 

tasks. 

 

Distraction is defined as a situation in which a person is being exposed to stimulus 

that is irrelevant to the primary task (e.g. ring tone, vibration alarm) and attending to 

that stimulus by switching task. Thus, it primarily involves attention switching.  

 

Interruption is initiated by distraction. In this study it refers to a break in the primary 

task, which is resulted from mobile push-notification. The break results in the 

suspension of the primary task by making a user to attend a secondary task that is 

unplanned. 
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2. Research Questions 

 

As stated at the very outset of this paper, the main goal of this research is to gain a 

comprehensive understanding on the pervasiveness of mobile computing devices 

through an evidence-based analysis of the patters of device interruption and their 

effects on the user’s task execution reflected in their responses after the interruption. 

In order to achieve this goal this study addressed following research questions:  

 

1) Device Interruption 

 

RQ1. What are activities on laptop mainly associated with mobile interruptions, with 

what characteristics? 

 

RQ2. What are characteristics of the mobile interruption observed during the task 

execution on laptop? 

 

2) The Impact of Interruption 

 

RQ3. How users can be characterised in terms of their cognitive control in sequential 

multitasking activities with laptop and mobile? 

 

RQ4. How do they cope with the mobile interruption in the first place? 

 

RQ5. How does their task flow on laptop change after the mobile interruption? 
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CHAPTER 4. METHODOLOGY 
 

1. Research Design  

 

In the domain of human computer interaction, researches concerned with the effects 

of interruption on user’s task execution in computational devices have mainly 

pursued a quantitative analysis using data collected from a controlled experiment 

(Czerwinski, Cutrell and Horvitz, 2000 ; Monk, Boehm-Davis and Trafton, 2002 ; 

Adamczyk and Bailey, 2004 ; Bailey and Konstan, 2006). However, recent studies 

have began to adopt a mixed method approach that complements quantitative data 

with qualitative data, thereby strengthens the validity of research results (Creswell 

and Clark, 2007 ; Hesse-Biber, 2010 ; Fischer, J. 2011 ; Mark, Iqbal, Czerwinski and 

Johns, 2014). 

 

Such a method is also beneficial for this research, in that it allows to conduct parallel 

data analysis on quantitative and qualitative data. As the major goal this research is 

to capture the pattern of device interruption and its effects on task execution, 

quantitative and qualitative data adding complementary information to such data was 

expected to help achieve this goal. Thus, in pursuance of a simultaneous data analysis 

on both types of data this research deploys the two kinds of data collection 

instrument: a usage history tracking application and a structured interview. The 

former is deployed to conduct an in-situ observation during user's task exultation 

using laptop and mobile. Numerical log data was collected and analysed to identify 

the emerging patterns of device interruptions and how task flows changes after the 

interruptions. The latter is designed to question individual differences in sequential 
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multitasking with the aid of survey questionnaire. Based on the qualitative data 

collected, this research is able to add complementary information in defining 

individual characteristics of cognitive control in response to the interruptions. 

 

2. Preliminary study  

 

Preliminary study was conducted with three purposes. 1. To test the data collection 

instrument including an e-mail survey questionnaires and a usage logging 

application. 2. To avoid contaminating the participants for the main study. Revisions 

were made after the each phase in response to the errors and difficulties reported. 

Five postgraduate students who are enrolled as full time research student in Digital 

Contents and Information Studies Programme at Seoul National University were 

recruited for the pilot study. 

 

In the first phase , they were asked to install the application that automatically logs 

their usage activity in iOS-based laptop and desktop computer for 8 consecutive days. 

21,279 logs were collected and analysed to determine 1) average attention span 2) 

frequency of task switching by date and time. Firstly, the average length of time a 

person spent on a task without being interrupted by a secondary task was reported as 

7minutes 10 seconds (min. 2seconds, max. 1hour 20 minutes). A notable difference 

between weekends and weekdays in attention span was also observe. Whilst it was 

found that attention span could be held for 10m 12s during weekend, it is reported 

as 5 minutes 1 second during weekdays. Thus, it can be stated that the average 

participant managed to spend almost twice as much time executing a task during 

weekend compared to weekdays. Secondly, This result can be related to the 
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frequency of task switching. Data analysis result indicates that the average number 

of task switching during weekend has a relatively low frequency (50 times) while 

that of weekdays has a high frequency (245 times). As mentioned in the previous 

chapter, the number of task switches appeared to influence the ability to shift 

attention between one task and another. Therefore, it can be inferred that the low 

frequency   in task switches during the weekends might be resulted in an increase 

in the length of attention span.  

 

In the second phase , this research focused on the interruption brought by mobile 

push-notification as an external interruption. Four out of five students were asked to 

provide their phone call and messaging history. 608 records were collected and 

inserted to the laptop log data in order to analyse to determine 1) the number of 

breakpoints caused by the mobile interruption during their task exception on laptop 

2) the average duration of mobile interruption 3) the responses of the participants 

after the interruption. Firstly, the average number of breakpoints was identified as 

approximately 12 per day. Secondly, when the participants were notified by the 

mobile alarm their attention is switched to the interruption task (e.g., talking on the 

phone, sending a text message) for 5 minutes 7 seconds on average. Third and the 

final point was determined in conjunction with the continuity of task. In doing so, it 

was intended to identify whether the participants managed to focus on a primary task 

after being the external interruption. It is found that more than half of participants 

(58.6%) were turn back to the things that they had done before they switched to the 

interrupting task (i.e., mobile). Especially, when they were working on a task that 

demands large amounts of attention (e.g., document editing and reading), they tended 

to spend more time working on interrupting task (e.g., SNS, shopping) and not to 
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recover from that task, compared to other types of tasks that differ in their 

characteristics (e.g., portal search). 

 

In the third phase , an email-survey was sent to the participants. The survey was 

developed with reference to existing literatures and contains 5 items: 1. Gender 2. 

Age 3. Occupation 4. Device Ownership 2. Years of computer use (years) 3. Years 

of smartphone use (years) 4. Average time spent with laptop per day (hours) 5. 

Frequency of daily smartphone use (Vagias and Wade 2006 ;  The Nielsen 

Company 2010, 2014). It is followed by a 20-minute long in-person or phone 

interview to review their comments about the experiment and the survey.  

 

After these three phases, four revision points were listed and modified accordingly. 

First, the issue of self-regulation effect (i.e., the participant monitors her/his own 

behaviours during the data collection process) was found (Maxwell and Delaney, 

2004). Since the participants were aware of the purpose of this research, they tend 

not to spend on too much time working on other tasks irrelevant to the primary one. 

Thus, main experiment design is modified to reduce the data contamination by using 

log records gathered from the second day of data collection. Second, privacy issue 

was raised. In case of mobile data, they contains information about time/date and 

person with whom a participant contact. Also laptop data provides information about 

whole title of widow, which contains name of files opened, title of site visited. Thus 

the main experiment is conducted with a research guideline in which prospective 

participants are advised to filter any data containing sensitive or confidential 

information. Third, many minor modifications were made on survey questions in 

order to reduce ambiguity in vocabularies and sentences. 
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3. Participants Sampling 

 

Recruitment Method Internet-based recruitment method (Temple& Brown 2011) 

was used to gather participants for the main experiment of this study. The purpose 

of this stage is to enroll the required number of eligible participants necessary for the 

study within a projected time line with the resources available. As a recruitment 

material, the final version of survey questionnaire was made according to the 

revision points. A solicitation message was made on the basis of an existing research 

(Parry and Wilson, 2009). Then the message was uploaded on online forums and 

website announcements/notice boards which are listed in Table 2 below. Within 7 

days, 25 potential candidates responded to the survey. A summary of survey result is 

shown in Table 3. 

Table 1. List of online community 

Category Name URL 

IT&Computer  CLIEN http://www.clien.net 

Macbook User Community http://cafe.naver.com/inmacbook/ 

Android Developer Group http://www.androidpub.com/devgroup  

Art&Design  Web Designers’ cafe http://cafe.naver.com/logo12 

Graphic Design Community  http://cafe.naver.com/motiontree 

Visual Design Forum http://jungle.co.kr 

Writing& 
Translation 

Translators’ Community http://cafe.naver.com/etranscafe 

Writers’ Community http://cafe.naver.com/mhdn/ 

Film Scenario Writer’s Market  http://www.scenariomarket.or.kr/ 

Life&Style  Lemon Terrace (home interior) http://cafe.naver.com/remonterrace 

The Story (life style) http://thestory.interest.me 

University Yonsei University, South Korea www.seiyon.net  

Ewha Womans University, South Korea www.ewhaian.com 

 

 

http://www.clien.net/
http://www.androidpub.com/devgroup
http://cafe.naver.com/logo12
http://cafe.naver.com/motiontree
http://jungle.co.kr/
http://cafe.naver.com/etranscafe
http://cafe.naver.com/mhdn/
http://www.seiyon.net/
http://www.ewhaian.com/
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Table 2. Background information of survey respondents (N=25) 

 Item Percentage Number 

1. Gender Male 64% 16 

Female  36% 9 

2. Age 19-29  68% 17 

30-39 24% 6 

40-49 7% 2 

3. Occupation Advertising & PR experts  12% 3 

Web designer 12% 3 

Writer 8% 2 

Interior designer  4% 1 

Photographer  4% 1 

Developer  16% 4 

Full time house wife 8% 2 

Freelance translator  8% 2 

Gallery curator 4% 1 

Undergraduate student  16% 4 

Postgraduate student  8% 2 

4. Device Ownership  Desktop 100% 25 

Laptop 88% 22 

Netbook 20% 4 

Tablet PC 68% 17 

E-reader 28% 7 

Smart phone 100% 25 

5. Year of computer use (years) 1-10 12% 3 

11-20 76% 19 

21-30 12% 3 

6. Year of smartphone use (years) 1-2 36% 9 

3-4 44% 11 

5-6 20% 5 

7. Average time spent with laptop per 

day  (hours) 

1-3 12% 3 

4-6 36% 9 

6-8 44% 11 

8-10 16% 4 

8. Frequency of daily smartphone use 1 - Never  0% 0 

2 - Rarely  4% 1 
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3 - Sometimes  16% 4 

4 - Often  48% 12 

5 - Always 32% 8 

 

 

4. Data Collection 

Through the survey, 10 participants, who claimed to be involved in a data collection 

process, were recruited on the basis on eligibility criteria shown in Table 2.  Prior 

to the data collection, they were informed of the entire phases and stage of the data 

collection process with an IRB consent document.  Whilst the contents of the 

document specifies the sample of raw data, it does not disclose a specific research 

questions so as to reduce self-regulation effect reported in the preliminary study. As 

a reward, the participants were paid 30,000 KRW for providing their laptop/mobile 

logs for the period of one week and attending a phone-call interview afterwards. The 

background information of the participants is summarised in Table 5. 

 

Table 3. Eligibility criteria 

Category  Inclusion/Exclusion Criteria 

Demographic Criteria  

Gender Both female/male 

Age She / He must be 19 years old and over 

Occupation Working professionals (e.g., developer, designer, writer and translator) are 

preferred. Full time undergraduate students are also acceptable  

Technological Criteria  

Ownership She/he must have an access to one or more iOS-based laptop computer and 

Android-based mobile phone 

Frequency Laptop: average time spent per day with the device must be more than 6 

hours 

Mobile: frequency of use must be scored with 4 or more 
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Skills Laptop: the length of time a device has been in use must be more than 10 
years at the point of recruitment  

Mobile: the length of time the device has been in use must be more than 3 

years at the point of recruitment  

 

 

Table 4. Background information of participants involved in the data collection process 

(N=10) 

 Item Percentage Number 

Demographic information  
 

   

1. Gender Male 60% 6 

Female  40% 4 

2. Age 19-29  80% 8 

30-39 20% 2 

3. Occupation Advertising & PR experts  10% 1 

Web designer 20% 2 

Writer 10% 1 

Developer  30% 3 

Freelance translator  10% 1 

Undergraduate student  20% 2 

Device Ownership & Use  
 

   

1. The num. of IT devices owned by the average participants  4 

2. The avg. length of computer use (yrs.)  14 

3. The avg. length of mobile use (yrs.)  4 

4. Average time spent on laptop per day (hrs.)  8 

5. Frequency of daily smartphone use on a 5-point Likert scale   

           (5=Always, 1=Never) 

 4.3 
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4.1. Quantitative Data  

Data Collection Instrument Two types of application were employed for collecting 

data from mobile and laptop. First, a mobile application that logs push-notification 

history was used.  It automatically captures not only notification records (e.g., 

incoming call history, received text messages) but also information related to time 

and date. Secondly, a laptop-based activity tracking application was deployed. Once 

it is installed on laptop, it runs automatically and logs opened windows and 

applications, and keeps track of how long a user spent using things in total (i.e. 

running), and in the foreground (i.e. actively using). It does this without any user 

intervention required to start or stop processes.  

 

Procedure  In order to guide a data collection process, a compact version of booklet 

was emailed to the participants 2 days before the official beginning of data collection.  

Firstly, they were guided to install and test those two applications to see if there is 

any problem reported. Secondly, they were asked to used laptop and mobile in the 

course of a week. Thirdly, at the last day of data collection a reminder was sent in 

order for them to export an entire log data and go through a self-filtering process. As 

described above, privacy issue was one of the problems reported in the preliminary 

study. Regarding with this, participants were advised to selectively delete any 

information he/she do not wish to share with the researcher so that they can work on 

their laptop without any privacy concerns. With the aid of those applications this 

research collected both laptop and mobile activity log data including following 

information (see. Table 5, 6) :  1. Name of  am application in use 2. Title of 

window 3. Begin time 4. End time.  
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Table 5. An example of laptop log data recorded by the application 

 

Table 6. An example of mobile log data recorded by the application 

 

4.2. Qualitative Data  

Data Collection Instrument With a purpose of collecting complementary 

information to the quantitative log data, a semi-structured interview was deployed. 

In the interview, this research aims to address three main items related to 

multitasking, which were developed with reference to existing works on 

multitasking and user behaviour (Drago and Stewart 2010 ; Foehr 2006).    

 

Procedure  A 30-minute interview held over the phone in the last day of data 

collection according to following guideline presented in Table 7.  

 

Application Window Foreground Begin Foreground End 
NateOn NateOn Mac3.0 Event 14-05-30 AM 11:05:10 14-05-30 AM 11:13:10 
Safari Dropbox - iPhone 14-05-30 AM 11:13:11 14-05-30 AM 11:14:24 
Xcode NeowizAR — 14-05-30 AM 11:14:25 14-05-30 AM 11:14:45 
Mail Re: Design Guideline  14-05-30 AM 11:14:46 14-05-30 AM 11:14:46 
Safari ID/PW - battle.net 14-05-30 AM 11:14:47 14-05-30 AM 11:14:54 
Safari battle.net  14-05-30 AM 11:14:54 14-05-30 AM 11:15:01 
Safari Battle.net 14-05-30 AM 11:15:01 14-05-30 AM 11:15:05 
Safari Battle.net Account 14-05-30 AM 11:15:06 14-05-30 AM 11:15:07 
Safari Diablo®  III - battle.net 14-05-30 AM 11:15:08 14-05-30 AM 11:15:12 

Application Begin End 
KAKAOTALK 14-05-27 PM 22:58:30 14-05-27 PM 22:58:31 

KAKAOTALK 14-05-27 PM 22:58:35 14-05-27 PM 22:58:45 

KAKAOTALK 14-05-27 PM 23:52:45 14-05-27 PM 23:52:59 

CALL 14-05-27 AM 11:10:09 14-05-27 AM 11:12:05 

CALL 14-05-27 PM 12:19:06 14-05-27 PM 12:19:58 

SMS 14-05-27 PM 15:22:02 14-05-27 PM 15:22:04 

SMS 14-05-27 PM 17:23:04 14-05-27 PM 17:23:11 

EMAIL 14-05-27 AM 09:24:04 14-05-27 AM 09:34:22 

EMAIL 14-05-27 AM 11:10:09 14-05-27 AM 11:14:00 

http://battle.net/
http://battle.net/
http://battle.net/
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Table 7. Interview guideline  

Procedure / Items  Estimated Time 

1. Opening & Icebreaking  3 min. 

2. Multitasking Activity  10 min. 

2.1. In-device multitasking  

               - How often do you multitask with your laptop? 

 

2.2. Between-device multitasking  

             - How often do you multitask by using other device simultaneously with your 

laptop? 

2.3. Device Pairing  

             - Which devices do you use together with your laptop?  
             - What do you mainly use the device for? 

 

3. Mobile Activity 10 min. 

3.1. Mobile notification  

              - Think about last 7 days. Which of mobile notifications are most disruptive when 

you are     
            working on your laptop? 

3.2. Multitasking & Productivity  

             - To what extent do the mobile notification you mentioned earlier affect the 

productivity of your  

                 activities on laptop? 
             - Please describe reasons, if you said that you are not at all or not very detracted by 

that. 

4. Closing & Full experiment debriefing  7 min. 

 

5. Data Analysis  

 
 
Quantitative data For the analysis of laptop and mobile log data, an analytic 

framework is structured with reference to two existing works on task switching and 

interruption. Firstly, resumption lag and the duration of interruption were analysed 

based on the work of Burmistrov and Leonova (2003) who defined a series of 

calculation formulas to measure external interruption and how it changes the flow of 

user’s task execution (see. Figure 6).   
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• Interruption duration (id .= M end – M start) : time between the begging of 

a secondary task on mobile and the end of the secondary task   

• Resumption Lag (rl. = T resumption – M end)time between the end of the 

interruption and the first observable action in the primary task 

 

 

Figure 6. Moments measured in the quantitative data collection and time intervals 

calculated for data analysis (Burmistrov and Leonova 2003) 

 

Secondly, a typical flow of sequential task switching and interrupt is illustrated as 

shown in Figure 7. Based on the work of Salvishi (2008) this diagram presents four 

major concepts which were applied in the quantitative data analysis. Figure 8. Shows 

a sample of quantitative data after the initial classification process according to the 

analytical framework. 
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Figure 7. Typical flow of sequential task switching and interruption (Salvichi 2008) 

 

With the aid of the two analytical frameworks, the two categories of data were int

egrated, recording the sum of 74,050 rows activity log data. Then, a relatively 

large set of log data was winnowed down with a particular focus on the moment of 

interruption. As a result, 1,008 rows of interruption log data were collected in a form 

of unified sheet that has meta-information on the data (Figure 8.).  

 

 

Figure 8. Sample data coding sheet  
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Qualitative data A content analysis was conducted for narrative data collected from 

individual interview. It is carried out based on ‘the five stage of qualitative data 

analysis’ developed by (Taylor-Powell & Renner 2003). In the first stage, in order 

to understand the specific contents of the data all the interview was transcribed. In 

the second and third stage, text data was classified by using preset categories 

developed with reference to the literature review presented in Chapter 2. As a result, 

this research was able to 1) identify major patterns including concepts and 

behaviours and then 2) to organise them into coherent categories summarising and 

bring meaning to the text. In the forth stage, patterns and connection within and 

between categories were identified. Then it is followed by the fifth stage in which 

major findings were presented as a form of user narration which is used in a 

complementary sense to the quantitative analysis results. 
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CHAPTER 5. RESULTS  
 

 

The main goal of this research is to gain a comprehensive understanding on the 

pervasiveness of mobile computing devices through  an evidence-based analysis on 

the patters of device interruptions and  their impacts  on the user task execution 

reflected in their responses after the interruptions. In order to achieve this goal, the 

research has conducted a parallel analysis of quantitative and qualitative data as 

expounded in the previous chapter. Consequently, this chapter is organised to present 

the results of   the analysis in two sections: 1) device interruptions 2) its impact on 

user task execution. In the first section, 1) main activities on laptop that are 

associated with mobile interruptions will be described (RQ.1) Then 2) this research 

describes the frequency and duration of the mobile interruptions during user task 

execution on laptop (RQ.2).  In the second section, 1) user characteristics of 

cognitive control in sequential multitasking activities will be   illustrated (RQ.3). 

It is followed by 2) an analysis result  on  how they deal with the mobile 

interruption in the first place  (RQ. 4). Then 3)  changes in task flow after the 

mobile interruption will be presented (RQ. 5).  

 

1. Device Interruptions  

 

1.1. Sequential Multitasking on Laptop  

Activities on Latop In order to determine types of laptop activities that are mainly 

associated with mobile interruption, this research collected and analysed 1,008  

events of mobile interruption, focusing on a laptop task a user worked on before 
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she/he switched to a secondary task on a mobile device. The types of task are 

classified and labeled based on literature review (Neilson 2010b ; Ofcom 2010).  

 

Overall, it can been seen that web searching (23.2%) and document editing (21.6) 

are two dominant activities on which users worked before they were engaged with    

the mobile-driven interruption . It is followed by coding, document reading and SNS, 

accounting for 11.3%, 10.6% and 10% respectively. The other categories including 

professional editing, instant messaging and blogging were found to be much smaller. 

 

This result offers the rather different picture of user activities on laptop compared to 

the one found  in the existing literatures. Whilst internet-based activities such as 

SNS, general surfing and browsing were reported as major (Anderson and 

Rattenbury 2009), such results reflect a tendency towards a domain-specific tasks 

execution expertised in programming and professional writing and so on.  It is 

partly because the participants sampled in this study share the characteristics of what 

Wolff (1996) calls “information worker”. The term embraces sum of knowledge and 

data workers whose occupation is closely related to the information sector of the 

economy. Within this sector a substantial amount of work is carried out by means of 

information and communication technologies, enabling them to spend 

approximately 38% of their time searching for information (Mcdermott 2005). Given 

that they were observed to spend more than 7 hours each day working on such 

activities with laptop, this result should be comprehended in the context of the 

information workers. 
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Attention Span As defined in the preceding chapter the concept of attention span 

refers to the amount of concentrated time on a task without becoming distracted 

(Postman 2008). With regard to this, it was observed that the average participants of 

this study continue to work on a single task for 5 minutes 10 seconds before they 

switch to the next one while using laptop. As measuring attention span in the context 

of laptop use has been seldom conducted, it might be difficult to describe how such 

a result can be interpreted in the light of existing researches that shares similar 

context with this study. Nonetheless a research carried out by Assisted Living Today 

(2011) indicates that the average attention span of Internet users has decrease sharply 

from 12 minutes to 5 minutes over the course of the last ten years. Given that th

e use of Internet requires fast shift between the wide range and variety of cont

ents offered in comparison with its offline counterpart, the participants of this s

tudy showed relatively short length of attention span suggesting that their activ

ities on laptop include active and rapid switches across multiple information so

urces. 

 

 
1.2. Sequential Multitasking between Laptop and Mobile 

 
Mobile Interruption Based on inductive analysis on qualitative data, the four 

categories of mobile interruption were identified (Table 8). Each category contains 

several applications that shares similar feature one another.  It helps to classify and 

analyse quantitative data on mobile interruption, thereby identify 1) the frequency 

and 2) the duration of mobile interruptions during the task execution of a primary 

task using laptop. 
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Table 8. Inductive categorisation of mobile interruptions 

Category   Applications 

MIM  KaKaoTalk, Whatsapp, NateOn, LINE, Default SMS app 

SNS  Facebook, Twitter, Instagram, KaKao Group, BAND 

Email   Gmail, Naver Mail, Default email app 

Phone call  Skype, Viber, Default phone call app 

 

 

The following pie chart presented in Figure 10. shows the percentage of mobile 

interruptions by category. It is immediately evident that mobile instant messenger 

(MIM) is by some distance the most frequent interruption on mobile, accounting for 

46.7%. Among less frequent interruptions compared to MIM, the most notable one 

is SNS, at 22.3%. The remaining percentages are divided into email and phone call, 

accounting for 17.7% and 13.4 respectively.  

 

In order to examine the detailed characteristics of those interruptions, this result is 

further analysed by time and date. Firstly, the bar graph presented Figure 11. provides 

a time-based visualisation showing how the frequency of mobile interruption 

changes over the course of a day. As interruption frequency between weekdays and 

weekends showed a remarkable difference, the graph contains three types of bar for 

the comparison of the average frequency during the period of 1 week divided into 

weekend and weekdays. Generally speaking, while high frequency is observed in the 

late afternoon and night, relatively low frequency is shown in the early morning and 

night. In detail, it can be stated that that is a gradual increase in mobile interruption 

from 9 a.m. to 18 p.m. before its sharp decrease in 19-20 p.m..  
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Figure 10. The average frequency of mobile interruptions (N=1,008) 

 

 

Figure 11.  The average interruption frequency by hours of day  

 

Secondly, the bar chart in Figure 12. shows the average duration of mobile 

interruption classified by category. The total duration of mobile interruption is 3 

minutes 36 seconds on average. It is noticeable that the length of interruption brought 

by phone call lasts for 5 minutes 21 seconds on average. In contrast to this, an 

interruption resulted from SNS takes for 2 minutes 7 seconds on average.  It is also 
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found that MIM and email shows a similar interruption duration, recording 3 minutes 

8 seconds and 3 minutes 51 seconds respectively.  

 

 

 

 Figure 12. The average length of mobile interruptions by category  

 

 

2. The Impacts of Interruption and User Responses  

 

In the previous section this research identified   the main activities on laptop that 

are associated with mobile interruptions. Then the quantitative observation results 

were presented to describe the frequency and duration of the mobile interruptions 

during the task execution on laptop. In this section this research aims to illustrate 

how users deal with those interruptions by defining emerging patterns. To do so, the 

first part of this section beings with individual characteritics in cognitive control 

describes how they deal with the mobile interruption in the first place. In the second 
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part, analysis results showing changes in task after the mobile interruption will be 

presented. 

 

2.1. Cognitive Control  

As described earlier, the term refers can be seen as a set of human strategies in 

executing multiple tasks, each involving a particular mental process varied according 

to individual differences. Regarding to the individual differences of cognitive control 

in sequential multitasking with laptop and mobile, two distinctive groups were 

emerged based on: 1) the general usage activity of theses device, 2) frequency and 

duration of mobile notification to which they are exposed while working on laptop 

and 3) task continuity on laptop after mobile interruption.   

 

The first group is comprised of those who use a relatively large number of both 

mobile and laptop applications. Whilst the number of applications on a laptop and 

mobile used by the average participants during the data collection period is 20 and 5 

respectively, it is increased to 25 and 7 in this group. Consequently, they are more 

likely to be exposed to the mobile interruption. In fact, the average frequency of 

interruptions from their mobile device during observation time was 155 (Avg. num. 

= 101), accounting for 30.7% of the total interruption events. Regarding with the 

duration of interruption, it was found that an average user in this group spent 5 

minutes 14 seconds on a secondary task on mobile whereas the average total 

duration of all interruptions was recorded as 3 minutes 53 seconds.  This result was 

further extended to the issue of resumption lag – time between the end of the 

interruption and the first action in the primary task (Lee. J. D. & Kirlik 2013:61).  

The analysis result indicates that the average duration of interruption lag in this group 
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is 7 minutes 12 seconds. It means that users in this group generally spend 1 minutes 

and 4 seconds more than the average participants of this research. This directs this 

research to further examine task continuity after being interrupted by mobile 

notifications.  Whilst 64% of the average participants recovered from a interrupting 

task on mobile and then continued their primary task on laptop, only 46.9% of the 

users in this group were found to continue an initial task they worked on laptop.   

 

In the semi-structured interview, their opinion on multitasking activity with mobile 

and laptop shares many similarities with the quantitative research results. However, 

in response to those questions related to multitasking and productivity, a very 

different opinion was expressed (see. Question 3.2 in Table 7.).  That is, of those 

interviewed, all of the participants in this group reported that they are seldom 

distracted by the mobile interruptions as they manage to handle those interruptions 

so as not to reduce their productivity. Although specific strategies in coping with the 

interruptions appear to be varied by individual, it is obvious that they have adjusted   

to this kind of life style by developing their own ways of managing the interruptions. 

 

The second group is composed of people who use a relatively small number of 

mobile and laptop applications. In contrast to the first group, the average number of 

apps on a laptop and mobile recorded during the data collection period is 18 and 4 

respectively. And as expected, the result shows that the average frequency of 

interruptions from their mobile device is 64. It is slightly below the average number 

of total frequency (Avg. num. = 101) and much less than those in the first group 

(Avg. num. = 155).  Duration of interruption per secondary task on mobile was also 

found to be much shorter, recoding 2 minutes 35 seconds. Given that an average user 
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in the first group spent 5 minutes 14 seconds on a secondary task using mobile, such 

a result implies those in the second group spend much less time on an interrupting 

task on mobile. Then after being interrupted, they managed to resume a primary task 

on laptop in 3 minutes 3 seconds, which is only half the length from the first group. 

Regarding with task continuity, those who are in this group recorded highest 

percentage to the extent of 74.5%. This implies that 27.6% more people compared 

to the first group managed to recover from a interrupting task on mobile and then 

continued their primary task on laptop,. 

 

An interesting response was captured through the semi-structured interview in which 

the interviewees in this group expressed a contrary opinion to those from the first 

group. In response to those questions related to multitasking and productivity, they 

reported that they are affected to a considerable extent by the mobile interruptions. 

Furthermore they linked their productivity and performance in task execution on 

laptop with the interruptions from mobile, pointing out mobile as the primary cause 

of distraction.  This result gives a voice to a subjective evaluation of their level of 

distraction, which is different from the results using an objective measurement.  
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Table 9. The summary of comparison between first and second group 

Items Average participants  First Group  Second Group  

The number of apps used during the 

data collection period 

(laptop/mobile) 
20/5   25/7 18/4 

Avg. frequency of mobile 

interruption 
101 

155 

 

64 

Avg. length of interrupting task 

 
3m 53s 

5m 14s 2m 35s 

Avg. length of resumption lag 

 

6m 8s  7m 12s 3m 3s 

Task continuity 64% 46.9% 74.5% 

 

2.2 Task Continuity  

In order to examine how users respond to the mobile interruption while they are 

working on a primary task with laptop, this research focused on task continuity – to 

maintain performance on a primary task after being interrupted by mobile push-

notifications.  In detail, it is determined based on a contextual correspondency 

between a primary task on laptop and a task a person begins first when she/he turns 

back from a secondary task on mobile. When two tasks are contextually disconnected 

one another due to the interruption, task continuity is determined to be disrupted. 

Figure 13. shows the percentage of task continuity after mobile interruption 

classified by category.  As numeric information indicates, more than half the users 

(56.9%) were recovered from mobile interruption. It is further analysed by the types 

of mobile interruption. As the bar indicates, it can be stated that interruption brought 

by phone call, email and MIM records the similar percentage of task continuity, 

accounting for 63.7%, 63.8% and 67.3% respectively. In contrast to this, SNS shows 
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a remarkable difference in task continuity, recording only 32.9%. 

 

 

Figure 13. Task continuity by category (N=1,008) 

 

2.3. Task Flow after Mobile Interruption  

In order to illustrate how the task flow is changed after the mobile interruption, state 

diagram is deployed state of systems. In this study it helps to picture pathways after 

a user is interrupted by mobile notifications. The table 9. presents legends used in 

state diagram. With the aid of the state diagram, the top three activities defined as 

major activities in the laptop were analysed (See. Figure 14, 15, 16).  Then the 

research tasks this one step further by conducting a comparative analysis among 

three diagrams. It reveals three noticeable findings which will be described below.  
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Table 9. Legends 

 

 

 

First of all, a primary task in laptop might affect task resumption after being 

interrupted by mobile notifications. In other word types and characteristics of task 

might have a determining effect on whether a user is recovered from mobile 

interruption regardless of her/his individual characteristics in cognitive control. In 

case of coding, for instance, it is observed that almost all of the users were ended up 

resuming their primary task (i.e., coding) apart from those who engaged with game. 

As coding can be seen as an activity that consistently demands high levels of 

attention, it might not be easily terminated even after a long period of interruption. 

In this sense, therefore, it can be plausible to state that changes in task flow after 

mobile interruptions are partly affected by the types and characteristics of a primary 

task initially performed on laptop. 

 

As a second finding, the intrusive impact of phone call on on-going task in laptop 

was observed. The average interruption duration of phone-call from three diagrams 

calculated to 4 minutes 9 seconds.  This indicates that phone call causes the longer 
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duration of the interruption than other types of interruptions in all three diagrams.   

Furthermore, its intrusive interrupt was also found in relation to task continuity. 

Given that when a user was interrupted by phone call and did not manage to recover 

from the interrupting task (i.e., phone call) he/she never resumed their primary task 

on laptop. This gives voice to the intrusive impact on phone call on user task flow. 

 

The third and last finding is related to mobile instant messenger (MIM).  That is, 

MIM leads users to a wide range of different types of activity that are not related to 

the primary task. The analysis of state diagrams indicates that the average number of 

types of laptop activity is 2.3 for SNS, 3 for email and 2.3 for phone call. However, 

MIM recorded 5 activities on average, showing a great range, hence great diversity 

in their kinds. Therefore, MIM can be understood as a particular type of notification 

that triggers many different activities, which perhaps are not necessarily related to a 

primary activity a user executed.  
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CHAPTER 6. CONSLUSION  

 

1. Summary of Research Findings and Discussion  

 

This study was set out to examine sequential multitasking driven by device 

notification and its impact on the laptop and mobile users.  To do so, this study 

has aimed at gaining a comprehensive understanding on the pervasiveness of 

mobile computing devices through an empirical investigation of their 

interruption patterns and of their impacts on the user task execution. In order to 

achieve the main goal of the study, this study deployed a mixed-method approach, 

which allows the parallel analysis of quantitative and qualitative data. In this 

section, this research summarises research findings followed by concluding 

discussions. 

 

1.1 Device Interruptions 

Activities on laptop Research results indicate that web searching (23.2%) and 

document editing (21.6%) are two dominant activities on which users worked 

before they were interrupted by mobile notifications. It is followed by coding and 

document reading, accounting for 11.3% and 10.6% respectively. The other 

categories including professional editing, instant messaging and blogging were 

found to be much smaller. 

 

Generally speaking, this result share many similarities with existing literatures 
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reviewed in the Chapter 2. However, apart from web searching activity other 

activities primarily performed on laptop were mainly associated with tasks that 

require a relatively high level of concentration such as document writing and 

coding.  

 

Mobile Interruption Through an inductive categorisation, quantitative data 

containing mobile notification log were classified into four categories of 

interruption, each of which has its own characteristics in terms of frequency and 

duration. Mobile instant messenger (MIM) as a first category was by some 

distance the most frequent interruption on mobile, accounting for 46.7%. It is 

followed by social network service (SNS) with 22.3%.  

 

When it comes to the duration of interruption, however, the longest interruption 

was caused by phone call (5 minutes 21 seconds). In contrast to this, an 

interruption resulted from SNS takes for only 2 minutes 7 seconds on average. 

These results are partly due to the nature of notification. Phone call, for instance, 

is generally considered to be a time-taking task in comparison with MIM and 

SNS.  

  

1.2.The Impact of Interruption and User Responses    

Cognitive Control This research has argued for individual differences in 

sequential multitasking. Therefore, two distinctive groups were emerged based 

on: 1) the general usage activity on laptop and mobile, 2) frequency and duration 

of mobile notification to which they are exposed while working on laptop and 3) 
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task continuity on laptop after mobile interruption.  

 

The first group shares many similarity with heavy multitasker – who tend to be 

more readily distracted by extraneous information than their counter part 

(Roberts, Foehr, & Rideout,. 2005) . The second group, by contrast, shows some 

of the characteristics of low multitasker - who processes relatively small amount 

of information with focused-cognitive control. Moreover, as revealed in the 

interview, it is reported that a subjective evaluations of interruptive state resulted 

from mobile notification do not necessarily correspond to results examined 

through an objective measurement. 

 

Task Continuity In order to investigate how users cope with the mobile 

interruption in the first place, this research observed task continuity –  to 

maintain performance on a primary task after being interrupted by mobile  

push-notifications. 

It was reported that more than half the users (56.9%) were recovered from mobile 

interruption.  This directs this research to question about the remaining 43.1%. 

In repose to this, this thesis traced paths of user task flow after mobile 

interruption   by deploying state diagram. 

 

Task Flow after Mobile Interruption Three research findings were extracted 

from the comparative analysis of the three diagrams. Firstly, changes in task after 

the mobile interruption were related with types and characteristics of a 

primary task. Secondly, the intrusive impact of phone call on on-going task 
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in laptop was observed with the longest interruption duration and the lowest rates 

on task continuity. Thirdly, mobile instance messenger was understood as a 

particular type of notification that triggers many different activities, which are 

not related to primary activity on laptop. 

 

 

2. Limitations 

 

This research has a number of limitations, which might lead to suggestions for 

future research.  

 

First of all, there is an issue of generalisation with regards to the small size of the 

sample group. Due to the relatively small size of the participant group, the 

findings are intended to be descriptive and indicative. This research could be 

expanded to include a larger sample. 

 

Next, since this research only anlysed the major laptop activities associated with 

mobile interruption in determining changes in task flow, analysis on minor 

activities may have broadened the research findings. Thus, it is strongly 

suggested for future studies that an in-depth analysis on primary tasks on laptop 

would result in an extensive picture of the entire changes in task flow in response 

to mobile interruptions.  
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3. Research Implications and Future Research 

 

3.1. Academic Implications 

The research has endeavoured to broaden the understanding of the intrusiveness 

of mobile phone reflected in sequential multitasking activity in interaction with 

laptop. Through an evidence-based analysis, it offers a detailed picture 

underpinned by empirical evidences indicating the patterns of device interruption 

and their impacts on the user task execution on laptop.  In so doing, this thesis 

has made following contributions  

 

Firstly, four types of mobile interruption and their characteristics were identified. 

Through an inductive categorisation, quantitative data measuring mobile 

interruption records were classified into four interruption categories.   Based on 

this, this research also defined characteristics of those interruptions in terms of 

frequency and duration. This result might complement the lack of observation in 

characteristics and types of current mobile devices and services, which was found 

in existing interruption researches. Secondly, Two groups of users were defined 

based on their modes of cognitive control based on statistical information 

indicating differences in the general usage activities on laptop and mobile, 

frequency and duration of mobile notification to which they are exposed while 

working on laptop and task continuity on laptop after mobile interruption.  This 

result can intensify empirical foundation for the future researches considering 

cognitive control and attention management in interaction with other types of 

notification devices. 
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3.2 Practical Implication  

In general, research findings extracted from the comparative analysis of the three 

major diagrams containing numerical information contribute to designing UI 

elements and applications that aim to support user attention management in 

response to mobile-driven interruptions. 

 

As described in the section 5.2., one notable finding that shows impact of mobile 

interruption was explained in terms of task continuity. Although the quantitative 

data analysis indicates that 56.9% of the users were recovered and continued their 

primary task on laptop after being engaged in mobile interruption, 43.1% of users 

experienced a halt in resuming their primary task on laptop. Developing an 

effective means that supports seamless continuation of laptop activity for those 

users would be an important project for future research. As stressed by 

McFarlane and Latorella (2002), user interface (UI) support for post-interruption 

stage – when a user is turned back from an interrupting task on mobile to resume 

a primary task on laptop - would be a significant aid in recovering from mobile-

driven interruptions. Thus, design features of the laptop interface should be 

formed to deliver subtle continuous information about tasks in order for users to 

easily handle their attention switching between mobile and laptop (ibid). 

 

Apple OS X Mavericks and Microsoft Vista Desktop Window Manager, for 

instance, provide a supervisory control feature showing an overall view of all 

open windows. It allows a user to quickly manage on-going activities on her 

laptop/desktop without the need to click though all the windows to check a 
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specific target. If visual annotation indicating the elapsed time from when a 

window was first opened is added on such a feature, it will assist users in 

recovering from mobile interruptions in order to better resume their primary tasks 

on laptop.    

 

In order to do in a contextually informative interface, it is essential to further 

analyse the state diagrams attached in Appendix.B with a particular focus on 

detailed paths of user task flow after mobile interruptions. To be specific, 

following research questions should be further addressed in the future research. 

 

 Firstly, relationships between interruption duration for a particular type of 

mobile interruption and task continuity should be examined. If a certain type of 

mobile interruption lasts for a considerable length of time thereby leads to 

decrease in task continuity, mobile-based supports through UI components or 

background applications can be developed   to reduce the disrupting impact of 

notification.  

 

Secondly, examining the impact of primary task on task continuity after mobile 

interruption will also be an important issue. As illustrated in the preceding 

chapter, a primary task in laptop might affect task resumption after being 

interrupted by mobile notifications. Coding was a prime example of the primary 

task resulting in a relatively high percentage of task continuity. That is, a certain 

type of task that consistently demands high levels of attention is relatively 

tolerant of interruptions compared to others. In this sense, further examination 
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should be conducted in the light of interruption-tolerant verses interruption 

venerable activities and their impacts on user task flow after mobile-driven 

interruptions.  
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APPENDIX A.  RAW DATA CODING SAMPLE  

 

 

L.Pre Task M. Intr. L.Post Task 
Int. 

dur. 
Disc. Cont. Res. Term. R.L. Time Date 

docu editing MIM docu reading 01:17  1    00:28 2014-05-29 

SNS MIM docu reading 00:10 1   1  00:30 2014-05-29 

chatting MIM docu reading 04:13 1   1  00:38 2014-05-29 

docu editing MIM docu reading 06:40  1    00:48 2014-05-29 

docu reading MIM docu editing 01:11  1    00:56 2014-05-29 

docu reading SMS docu reading 01:42  1    08:13 2014-05-26 

docu reading MIM docu reading 00:35  1    08:34 2014-05-27 

docu reading MIM docu reading 00:55  1    09:02 2014-05-28 

general search MIM general search 01:42  1    09:49 2014-05-29 

docu reading MIM docu reading 00:05  1    01:12 2014-05-29 

file 

up/download 
MIM file up/download 00:29  1    01:19 2014-05-29 

general search MIM general search 00:17  1    12:13 2014-05-29 

general search phone call general search 00:09  1    12:31 2014-05-29 

general search SNS docu reading 03:52 1  1  01:20 12:35 2014-05-29 

docu editing MIM docu editing 01:18  1    12:57 2014-05-29 

docu editing SNS file up/download 04:30 1  1  00:45 13:24 2014-05-29 

general search email general search 00:27 1     13:42 2014-05-29 

general search email file up/download 04:01 1  1  01:11 13:43 2014-05-29 

SNS email IM 03:24 1   1  13:58 2014-05-29 

chatting email IM 06:42  1    14:09 2014-05-29 

file 

up/download 
email file up/download 01:21  1    14:17 2014-05-29 

general search SNS general search 00:05  1    14:21 2014-05-29 

general search SNS general search 01:09  1    14:21 2014-05-29 

IM phone call IM 00:12  1    14:26 2014-05-29 

IM MIM IM 00:05  1    14:27 2014-05-30 

Total num. of  interruption 24 
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APPENDIX B.  STATE DIAGRAM 
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국문 초록 

최근 스마트폰으로 대표되는 개인용 휴대전화 단말기의 각종 알

림은 사용자의 업무, 여가, 사교 활동 전반을 거쳐 잠재적 간섭의 원

인이 되고 있다. 수업 중의 휴대전화 단문 메시지, 회의 중에 걸려온 

전화 등은 이제 불편하면서도 익숙한 일상의 사례일 것이다. 이러한 

알림은 사용자에게 있어 일정 수준의 인지적 개입을 요구하며, 특정한 

경우에는 사용자가 현재 작업 중에 있는 업무에 심각한 방해를 초래하

기도 한다. 따라서 실제적 환경에서 기기 알림의 개입 양상과 이에 따

른 영향을 검증하는 일은 휴대전화 알림으로 인한 인지적 간섭에서 자

유로운 작업 환경 구축을 위한 초석이 될 수 있을 것이다. 이러한 배

경에서 본 연구는 노트북 사용자의 업무 환경을 관찰 대상으로 선정하

고, 이 맥락에서 휴대전화 알림의 침투성 및 사용자의 대응 행태에 대

해 알아보고자 한다. 

주요어 : 순차적 멀티태스킹, 스마트폰 알림, 방해, 간섭, 노트북 

학번 : 2012-23862 
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