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ABSTRACT
Mobile computing devices such as laptops, tablets and smartphones allow workers to always be
connected to work even when they are at home which can disrupt their work-life balance. For
instance, leisure activities conducted in the evening, that are intended to relieve stress from the
working day such as watching TV, are at times being media multitasked with work-related
activities. It is unclear how this behaviour may be effecting stress levels as TV can be relaxing but
is it still relaxing when multitasked with a stressful work-related task? Additionally, multitasking
has been found to reduce performance hence what effect is this behaviour having on work
performance? An empirical study was conducted to investigate the effect that media multitasking a
stressful work-related task with watching TV may have on stress and performance. Participants
were required to complete a mental arithmetic task aimed to induce stress while simultaneously
watching a segment of TV. Two types of multitasking were explored; one which aimed to simulate
doing a stressful work-related task with TV in the background and another which aimed to simulate
doing a stressful work-related task only during commercial breaks. The main result of the study
suggests that media multitasking a stressful task while watching TV is just as stressful as
completing the task on its own regardless of multitasking type. This result highlights that if people
are to maintain a healthy work-life balance they should not include working while watching TV as
part of their relaxation time. There was found to be no significant effect on performance and more
work is needed to investigate this result further.

-2-

ACKNOWLEDGEMENTS
I would like to thank my supervisor Duncan Brumby for his guidance throughout this project and
also Ana Tajadura-Jimenez and Harry Griffin for their valuable advice. I would also like to thank
my parents and my aunt and uncle for their unwavering support. Last but not least I would like to
thank my fiancé Paddy for always being there to help me relax when I needed a break and therefore
helping me to maintain my own work-life balance.

-3-

TABLE OF CONTENTS

LIST OF FIGURES!

6

LIST OF TABLES!

7

CHAPTER 1 - INTRODUCTION!

8

CHAPTER 2 - LITERATURE REVIEW!

10

Mobile Computing and Work-life Balance!

10

Media Multitasking!

11

The Effect of Multitasking on Performance!

11

Stress!

14

The Negative Effects of Stress!

14

Measuring Stress!

14

Inducing Stress!

16

Leisure Activities as Stress Relievers!

17

Measuring the Engagement of Television Content!

19

Summary and Research Questions!

20

CHAPTER 3 - EXPERIMENT!

22

Method!

23

Participants!

23

Design!

23

Materials!

24

Procedure!

29

Results!

31

Media Multitasking Questionnaire!

31

Self-reported Stress!

32

Electrodermal Activity !

34

Self-reported Immersion!

37
-4-

Self-reported Workload!

39

Stressor Task Performance!

40

CHAPTER 4 - DISCUSSION!

45

Limitations!

48

Implications and Future Work!

49

Conclusion!

50

REFERENCES!

52

APPENDIX I - Information Sheet!

55

APPENDIX II - Consent Form!

56

APPENDIX III - Media Multitasking Questionnaire!

57

APPENDIX IV - State-Trait Anxiety Index!

58

APPENDIX V - NASA-Task Load Index!

62

APPENDIX VI - Immersion Questionnaire!

63

-5-

LIST OF FIGURES
Figure 2.1

A typical performance operating characteristic curve for dual-task
settings.........................................................................................................

12

Figure 2.2

The Multitasking Continuum.......................................................................

13

Figure 3.1

Sum displayed in the stressor task with counter..........................................

25

Figure 3.2

Stressor task score displayed at the end of the task.....................................

26

Figure 3.3

Equation for the stressor task randomly generated mental arithmetic
problems......................................................................................................

27

Figure 3.4

Most common activities reported while watching TV.................................

31

Figure 3.5

Activities reported as being done while watching TV at least sometimes..

32

Figure 3.6

Self-reported stress across the different sessions and multitasking
conditions.....................................................................................................

33

Figure 3.7

The average of the raw EDA data for each session.....................................

35

Figure 3.8

SCLs across the different sessions and multitasking conditions.................

36

Figure 3.9

Mean immersion across sessions and multitasking
conditions.....................................................................................................

38

Figure 3.10

Mean workload across sessions and multitasking conditions......................

39

Figure 3.11

Mean percentage of correct answers across sessions and multitasking
conditions.....................................................................................................

41

Mean time (ms) it took to answer questions across sessions and
multitasking conditions................................................................................

42

Mean number of questions not answered across sessions and multitasking
conditions.....................................................................................................

43

Figure 3.12
Figure 3.13

-6-

LIST OF TABLES
Table 3.1

Dependant variables measured....................................................................

24

Table 3.2

The origins of some sample questions from the immersion questionnaire.

29

-7-

CHAPTER 1 - INTRODUCTION

The rise of mobile computing has changed the way we manage daily activities in both our
professional and personal lives. With the ability to do work activities at home on devices such as
laptops, tablets and smartphones it is becoming increasingly difficult to maintain the separation
between work and home life that is necessary to sustain a healthy work-life balance.

We are no

longer restricted by location in our professional lives as we can connect to work at any time via
internet enabled mobile devices.

As a result we are often working longer hours and potentially

leaving less time to relax.

Additionally, with the increasing trend of media multitasking, consuming media simultaneously on
different devices, leisure activities conducted in the evening that are intended to relieve any anxiety
from the working day may now be combined with potentially stressful work-related activities such
as checking and responding to emails. For example, just over half of people in the UK media
multitask while watching television (TV) [1], some of whom may use this as an opportunity to
overwork at home by making work-related activities feel less like ‘work’ [2]. TV is thought to
relieve stress through escapism from stressful thoughts [3] however it is unclear if this is true when
multitasked with a work-related activity.

It has also been shown that multitasking between two

activities can reduce performance hence when we are working while also watching TV to relax we
may in fact not be doing either to a very great degree.

A large amount of research has been done on the effect of multitasking on performance [4, 5, 6] and
more recently on the effect of media multitasking on performance [7, 8].

Similarly, there exists a

vast amount of work on the types of media devices people multitask with and the activities they
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engage in with these devices [9, 10]. However, few studies have looked at media multitasking in
the context of its effect on work-life balance and there are also no studies that we know of that have
empirically investigated the effect that media multitasking a work-related task with a leisure activity
may have on stress. The present study aimed to examine the effect that media multitasking a workrelated task with watching TV may have on work performance and stress.

We feel that the study

could lead to insights that may help people, potentially through the use of future technology,
maintain a healthy work-life balance and could provide useful empirical data on the topic of media
multitasking.

The structure of this document is as follows:

Chapter 2 provides a review of literature related to this study. It will start by giving an overview of
previous research on the impact of mobile devices on work-life balance. It will then look at media
multitasking and the effects of multitasking on performance. It continues by looking at stress; its
negative effects, how it has been measured and how it can be induced in the lab. Then it will
review previous research on leisure activities as mitigators of stress.

Finally, it will touch on

immersion and how it can be measured.

Chapter 3 describes an experiment in which participants were required to complete a task aimed at
inducing stress while simultaneously watching a segment of TV. Participants either did the two
concurrently or they were sequential. The chapter then presents the results of this experiment.

Chapter 4 provides a general discussion of the results of the experiment, their implications and their
relation to literature. It also includes a reflection on the limitations of the study and a discussion of
future directions. It concludes with a summary of the overall study.
-9-

CHAPTER 2 - LITERATURE REVIEW
The following chapter presents a review of the literature pertinent to this study. It will first provide
the motivations for the study by presenting research related to the impact that the widespread use of
mobile devices is having on work-life balance.

It then goes on to introduce the term media

multitasking and presents current thinking on how multitasking can negatively affect task
performance.

Next it looks at stress, its negative effects, how it can be measured and how it can

be induced under lab conditions. It then goes on to look at leisure activities, their role as stress
relievers, their link to immersion and how immersion can be measured. The chapter will conclude
with a presentation of the research questions for this study and their potential implications.

Mobile Computing and Work-life Balance
Mobile computing devices such as laptops, tablets and smartphones are increasingly being used by
workers for a variety of different activities and are causing a blur between work and leisure time
which is impacting work-life balance [11]. Work-life balance generally refers to a healthy level of
separation between work and non-work activities where work does not occur in non-work times and
vice versa.

Mobile devices can disrupt work-life balance as they allow workers to be always

connected to both work and home life. Although this allows greater flexibility to manage between
the two [12] it can also cause additional stress by increasing working hours and impacting on family
life [11] partly due to the fact that many of the devices make it hard to separate work and non-work
activities [13]. With the continued rise in sales of mobile computing devices this blurring between
work and home life is likely to continue in the near future hence it seems important to try and find
out more about both the positive and negative aspects of this new way of working.
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Media Multitasking
Media multitasking is the use of any type of media simultaneously. Examples of media include
print, the internet, TV and the telephone. Just over half of people in the UK media multitask while
watching TV [1]. Of this, 49% media stack, which means they are watching TV while engaged in
activities that are unrelated to TV content [1]. Common activities are surfing the internet, reading
and sending or receiving emails [1, 9].

Additionally, these activities may be done at different

points in the TV content. When investigating the prevalence of mobile phone use while watching
TV, Smith and Boyles [14] found that 38% of mobile phone owners in the United States turned to
their phones to divert themselves during commercial breaks.

Of the activities that people do in front of the TV it is likely that a proportion of them are workrelated. In a recent ethnographic study conducted by Bourne and Forman [2] exploring whether
flexible working has any advantage in maintaining work-life balance they found that the group of
women they studied would work while watching TV as it made their work feel less like ‘work’.
Additionally, in a diary study conducted by Slade [9] which investigated the activities engaged in
on a second screen device while watching TV they found that 12% of activities that were unrelated
to the TV content were work-related, which was the third most common unrelated activity.

The Effect of Multitasking on Performance
It is widely understood that people have a limited set of cognitive resources such as vision, hearing,
cognition and speech that can be used in parallel but can only serve one task at a time [5]. When
engaging in multitasking, attempting to do two or more tasks simultaneously like in the dual-task
setting of watching TV while interacting with a second screen device, the attention of the cognitive
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resources are divided and have to switch back and forth between tasks. The impact of dual-task
settings on performance has been studied in depth. Norman and Bobrow [4] introduced the concept
of two types of task process; resource-limited and data-limited. Resource-limited is where the
performance of a process is related to the amount of cognitive resource allocated to it. The more
cognitive resources allocated the greater the performance. For example, for a camera to track a
very fast moving object, it would require a certain level of processing power. If the camera did not
have the processing power then this task for the camera could be referred to as resource limited.
Data-limited is a process whose performance is related to the data supplied to it. The better the data
supplied the greater the performance. For example, if a camera was to track a very fast moving
object but the camera was not pointed at the object, then no matter how much processing power the
camera had it would not make a difference on its performance hence this task could be referred to as
data-limited. When tasks interfere Norman et al. [4] propose that the degree to which they affect
each other is dependant on whether they are resource-limited or data-limited. Often this can be
related to how a person divides their resources. In a dual-task setting if one task is receiving the
necessary amount of resource then it becomes data-limited while the other task becomes resourcelimited. Performance operating characteristic curves like the ones in Figure 2.1, illustrate how the
performance of two processes may vary as a function of each other.

Figure 2.1 - A typical performance operating characteristic curve for dual-task settings
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Curves similar to those in Figure 2.1 have been observed for multiple dual-task settings in different
domains. Hence, when performing a working related task while also engaging in a leisure activity,
such as watching TV, the split of resources required may impact the performance of the workrelated task.

This is partially supported by a study conducted by Armstrong and Greenberg [8]

where they gave participants a range of tasks to complete while simultaneously playing TV content
in the background. They found a potential decrease in the performance of complex and difficult
tasks greater than that for more simple tasks.

Additionally, there are different ways to multitask and the way in which we multitask may affect
task performance.

Salvucci, Taatgen and Borst [5] proposed the idea of a ‘Multitasking

Continuum’, where different types of multitasking are differentiated by the frequency of switching
between tasks and can be represented on a scale, as illustrated by the diagram taken from [5] shown
in Figure 2.2. Types of multitasking within the Multitasking Continuum range from concurrent
multitasking, where tasks are done at the same time, such as driving while talking to a passenger, to
sequential multitasking where there could be long periods of time between tasks such as reading a
book while cooking. The frequency of switching has an effect on performance, as it has been
shown that concurrent multitasking can be worse for performance than sequential multitasking [15].

Figure 2.2 - The Multitasking Continuum, taken from [5]

- 13 -

Stress

The Negative Effects of Stress
Although small levels of stress can be beneficial, with the demands of modern life, increasingly it
seems that a lot of us are experiencing too much of it and it may be having adverse effects on our
health. Apart from being linked to reduced cognitive performance and memory [16], stress also
affects our bodies. Although there has long been a history of speculation surrounding the effect of
psychological states on our physical wellbeing there is growing evidence from the medical
community [17, 18] that supports the idea of a connection between mental and physical health.
Stress has been shown particularly to have a negative effect on the immune system [19, 20] which
may make people more susceptible to disease. Cardiovascular disease and certain types of cancer
have been linked to experiencing long-term psychological stress [21, 22].

Hence, it seems

important to try to understand how we can reduce stress and maintain more healthy levels.

Measuring Stress
As with many emotional states, stress has been predominately measured using self-reporting
techniques such as interviews or questionnaires. Perhaps the most commonly used self-reporting
stress questionnaire in psychology research and practice is the state-trait anxiety index (STAI)
developed by Speilberger, Gorsuch and Lushene [23] which is used to capture state anxiety, the
level of stress the respondent is feeling right at the moment of filling out the questionnaire.
However, with the advancement and availability of non-invasive biosensor technology
physiological data is also becoming a popular way to capture emotional states.

Although it is

feasible [24, 25], detecting specific emotional states using purely physiological data is still being
researched as accuracy is still lacking.

Physiological data can give an indication of general
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emotional arousal; however different emotions may elicit the same level of general arousal [26].
Hence, when measuring emotions physiological data is often combined with other measures like
self-reports or even facial expressions [27] and speech [28]. These other measures identify the
specific emotional state and the physiological data gives the intensity of that state.

Physiological Measures of Stress
Our automatic nervous system (ANS) which, largely unconsciously, is responsible for many of the
main functions of our body such as digestion, salivation, heart rate and perspiration, consists of two
main parts: the parasympathetic and sympathetic nervous systems. The parasympathetic nervous
system controls our body at rest, promoting digestion and keeping our body at its normal
functioning level. In contrast, the sympathetic nervous system is responsible for what is commonly
known as our 'fight or flight' response.

It triggers physiological changes to help us cope with

danger such as limiting our digestion and increasing blood flow, heart rate and reducing our
immune system. Apart from the primitive dangers associated with our prehistoric 'fight or flight'
response the sympathetic nervous system is also triggered by purely psychological stress, hence by
taking physiological measures to capture the changes in our body triggered by the sympathetic
nervous system we can get an idea of how much psychological stress we may be experiencing at
any given moment.

One of the most prominent physiological measures used to capture these changes is electrodermal
activity.

Electrodermal activity (EDA), also commonly referred to as galvanic skin response

(GSR), is a measure of skin conductance which is proportional to the amount of sweat present on
the skin. Most organs in the body are connected to both the parasympathetic nervous system and
the sympathetic nervous system; however, the sweat glands in our skin are connected only to the
sympathetic nervous system, hence EDA is thought to be one of the best ways to measure the stress
- 15 -

reaction triggered by the sympathetic nervous system. EDA signals can be split into two parts,
electrodermal level (EDL) and electro dermal response (EDR). EDL represents the overall changes
of skin conductance and is slow changing, whereas EDR represents the moment to moment changes
in skin conductance and is fast changing. EDL, most commonly measured as skin conductance
level (SCL), is viewed to be more appropriate for capturing psychological stress as it relates to
continuous rather than discrete ANS activity [26].

Inducing Stress
The induction of psychological stress in laboratory settings has a long history and as such there
exists a wide variety of proven methods ranging from benign tasks such as watching a film [29] to
rather frightening threats of electric shock [30]. A study conducted by Dickens and Kemeny [31]
analysed 208 laboratory studies where stress was induced and found that the most effective methods
combined two elements: uncontrollability and a social evaluative threat. Uncontrollability is where
a participant feels that even when they are doing their best it is difficult for them to succeed. For
example, this can be implemented by increasing the difficulty of a task by including a time
constraint or providing false negative feedback. Social evaluative threat is where the participant
feels that some aspect of them is being judged negatively by others. For example, this could be
implemented through the participant’s knowledge that a permanent record is being made of their
performance or through a negative social comparison.

As well as incorporating elements such as uncontrollability and a social evaluative threat, a task
aimed to induce stress in a laboratory setting needs to be easy to understand and easy to implement
given the constraints of equipment or budget. As such mental arithmetic tasks with an emphasis on
accuracy and speed seem to have been a popular choice when trying to induce stress.
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Mental

arithmetic is both easy to understand for participants and can be implemented with ease. A common
task is to get participants to repeatedly subtract an odd number from a large number. For example,
an element of the Trier Social Stress Test (TSST) [32], which has been shown to induce significant
physiological measures of stress, can require participants to subtract by 13 starting from 2011. A
key component of the TSST is that participants are required to answer out loud in front of an
audience with the goal of adding additional stress caused by a social setting. However, Lane et al.
[33] set a similar mental arithmetic task but taped people speaking out loud and still recorded
significant changes in stress levels. Additionally, Sloan et al. [34] when investigating the effects of
speaking on heart rate variation (HRV) found that having participants write the answers into a
computer was just as effective at inducing stress related HRV as when speaking out loud and may
be less likely to interfere with results due to HRV caused by speaking alone. Other studies have
also used a computer to generate stress-inducing mental arithmetic tasks.

Dedovic, Renwick,

Mahani, Engert, Lupien and Pruessner [35] displayed a series of arithmetic sums on a computer
screen and participants had to input the answers using the keyboard under time pressure. Similarly,
Matthews, Emo, Funke, Zeidner, Roberts, Costa and Schulze [36] also used a series of computer
generated arithmetic sums to induce stress but instead displayed an the answer to the sums and got
participants to evaluate whether the answer was correct by pressing a key on the keyboard, again
under time pressure.

Leisure Activities as Stress Relievers
Knight and Rickard [37] conducted a study to investigate the effects of music on the physiological
reactivity of people to a cognitive stressor. A group of students were told that they had to give an
oral presentation on a difficult topic and that it would be evaluated. During the time given for them
to prepare half of the group were played sedative music, slow with repetitive rhythms and gentle
- 17 -

transitions, and the other half prepared in silence. Physiological measures of stress such as blood
pressure, heart rate and cortisol levels were recorded. Subjective anxiety was also measured. They
found that the group that were played sedative music experienced less of an increase in
physiological measures of stress and subjective anxiety. This suggests that combining a stressful
task with a leisure task like listening to music may relieve stress; however it does not indicate if
other media such as TV could have the same effect.

TV has been shown to reduce stress. For example, Bryant and Zillmann [38] conducted a study to
explore how people choose TV programmes based on their affective states and found TV reduced
stress regardless of content chosen. They took a group of students and induced boredom in one half
and stress in the other.

They were then placed in front of a TV and given the choice of six

programmes to watch that they could change between as they pleased. Half of the programmes
were exciting and half were relaxing determined by pretest. The stressed participants chose an equal
mix of exciting and relaxing programmes but all experienced a level of stress relief. This slightly
counter intuitive result could be due to the escapism TV provides.

Zillmann [3] argues that

maintaining a state of stress may be due to repeatedly thinking about a stressor; however watching
TV regardless of the content may disrupt this rehearsal process and lead to a certain sense of being
relieved. However it is unclear whether you need to be fully immersed in the content to experience
this effect or if it is present when watching TV as a secondary task where the level of engagement in
the TV content may be variable.
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Measuring the Engagement of Television Content
Engaging viewers in the content of a TV programme has long been a goal of TV broadcasters.
Some traits of an engaged viewer that are valuable to TV broadcasters are that they are more likely
to become loyal viewers of the programme, they may be more receptive to advertising, they may
become passionate about a programme and increase ratings by convincing others to watch a
programme [39]. Unsurprisingly there have been some studies looking at the impact of media
multitasking with TV, as traditionally content has been created with the assumption that the TV has
the viewers full attention. For example, in a qualitative study conducted by Bardhi, Rohm and
Sultan [40] it was found that media multitasking disengaged viewers from television content and in
another study conducted by Chowdhury, Finn and Olsen [41] it was found that people payed less
attention to advertising.

However, the definition of engagement in relation to the viewers of TV content has still not been
completely agreed upon by the media industry [42]. As a result there exist different measures of
engagement in use. For example, Busselle and Bilandzic [43] focused on a specific aspect of film
and TV content when they developed a questionnaire to measure narrative engagement.
Alternatively, Neilsen [44], a leading media market research company, measure engagement using a
mixture of measures like content recall and posts on social networking sites. Others treat recall as
separate from engagement, focusing on more subjective measures.

For example, reality TV

programmes were found to be more engaging than scripted TV programmes based on viewers
responses to engagement measures such as of how inspirational, trustworthy and life enhancing the
content was [45].

Alternatively, in video game research, measuring immersion has been found to be a successful way
of gauging the level of engagement a player experiences. For example, the Immersive Experience
- 19 -

Questionnaire (IEQ) developed by Jennet, Cox, Cairns, Dhoparee, Epps, Tijs and Walton [46] is
popular and has been used to measure immersion for an number of different types of games, from
game-based intelligent tutoring systems [47] to virtual reality games [48]. Although the IEQ asks
some similar questions to those asked by TV engagement researchers, it has not yet been applied to
looking at the level of engagement a viewer experiences when watching TV.

Summary and Research Questions
The literature indicates that mobile computing is having an effect on work-life balance by blurring
the line between work and leisure time. People are working more in their leisure time than before,
potentially decreasing the time spent relieving any stress associated with work, hence increasing
their risk of health problems.

Additionally, people are also increasingly engaging in media

multitasking which has lead to people doing work-related activities while simultaneously engaged
in a leisure task, such as doing work emails while watching TV. Little research has been conducted
looking at how this behaviour may affect stress levels or task performance. Watching TV has been
shown to be relaxing. However, how relaxing is it when also engaged in a stressful work-related
task? Multitasking has been shown to have negative effects on performance, hence does watching
TV while working have an effect on work performance?

Additionally, does the way in which a work-related task and watching TV are multitasked have an
effect on stress levels and task performance? For instance if they are multitasked at different ends
of the multitasking continuum? For example, does it make a difference if they are concurrently
multitasking by working during a whole TV program or sequentially multitasking by only working
during commercial breaks.
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An experiment devised to try and explore these questions is described in the following chapter. By
tackling these questions through an empirical investigation it is hoped to contribute to the field of
human-computer interaction and provide further insight into how to maintain a healthy work-life
balance.
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CHAPTER 3 - EXPERIMENT
This chapter describes an experiment designed to investigate if media multitasking a work-related
task with watching TV has an effect on stress levels and performance. The experiment required
participants to complete a task aimed to induce stress (the stressor task) while simultaneously
watching a segment of TV. The stressor task was aimed at simulating the stress that an overworked
person may feel when doing a stressful work-related task at home but within the constraints of a
laboratory environment. The task chosen was a mental arithmetic task that required participants to
evaluate a sum under time pressure to determine whether the answer displayed was correct or
incorrect. Participants either completed the stressor task while concurrently watching TV, at the
same time, or sequentially with watching TV, doing both but never at the same time.

The

concurrent condition was to simulate doing a stressful work-related task while watching TV in the
background whereas the sequential condition was to simulate doing a stressful work-related task
only during commercial breaks.

The experiment measured stress using self-reported and

physiological data, performance of the stressor task using computer timers and logs, and workload
and immersion though self-reported data.

It is expected that participants’ stress levels will be elevated when completing the stressor task
while watching TV compared to just watching TV alone.

Due to findings from previous

multitasking studies, it is expected that the performance of the stressor task will be worse while
watching TV compared to completing the stressor task alone. However, it is expected that stress
will be greater and performance will be worse in the concurrent condition compared to in the
sequential condition. Additionally, it is expected that immersion will be reduced in the concurrent
condition due to previous findings from studies of the effect of multitasking on TV engagement.
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Method
Participants
Twenty-four participants were recruited from the University College London psychology
participant pool (eleven female). Participant age ranged from 18-73 years, with a mean of 30.25
years. The participants were split into two groups of twelve (six female, five female) one for each
between-subject conditions. Participants gave their time in exchange for £5 plus the chance to win
a £20 Amazon voucher based on their performance in the stressor task. All participants had no
history of cardiovascular disease and were in general good health.

Design
A 2x3 mixed factorial design was used.

The between-subjects independent variable was

multitasking type which had two conditions; concurrent and sequential. In the concurrent condition
participants watched TV while simultaneously completing a stressor task.

In the sequential

condition participants watched TV then completed half of the stressor task then watched more TV
and completed the other half of the stressor task, then finally watched TV. The within-subjects
independent variable was a task which had three conditions; just TV, just the stressor or both. The
order in which participants did the tasks was counterbalanced.

The two key dependant variables measured were level of stress and performance on the stressor
task. Level of stress was measured using self-reported stress and EDA. Performance of the stressor
task was measured by recording the accuracy with which the task was completed, response time and
the number of answers not given.

Self-reported workload and immersion were also measured.

Table 3.1 provides an overview of all the dependant variables measured.
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Variable

Data

Stress

Self-report
Electrodermal activity

Performance on stressor task

Accuracy
Response time
Number of answers not given

Workload of stressor task

Self-report

Immersion in TV content

Self-report

Table 3.1 - Dependant variables measured

Materials
A laptop was used to run the stressor task. A second laptop hooked up to a large monitor and some
PC speakers were used to play the TV content. A Logitech Quick Connect webcam was placed on
top of the monitor to record participants during the experiment. To capture physiological data a
series of Thought Technology products were used.

A ProComp Infiniti encoder was used in

conjunction with BioGraph Infiniti Software and sensors to measure skin conductance (SA9309M)
and heart rate (BVP-Flex/Pro, SA9308M).

An information sheet (Appendix I) and consent form

(Appendix II) were used. All questionnaires were created and filled in using Google Forms apart
from the NASA TLX which was filled in on paper.

The Stressor Task!
There were a number of constraints on what the stressor task could be. For instance, the task had to
be designed so that it could be completed with input from only one hand as the other hand was
attached to the sensors that were recording the participants’ physiological data and needed to remain
still throughout the experiment sessions. This constraint ruled out text based tasks such as email,
- 24 -

one of the more common work-related tasks that was considered, as they would require the use of
both hands for typing. It was also important that the type of task had a proven record of inducing
stress and that it could be done continuously and under time pressure. The task chosen was a
mental arithmetic task that required participants to evaluate a series of mental arithmetic problems
displayed on a laptop. The problems were randomly generated during each session and each was
displayed on screen for a maximum of 5 seconds. While a sum was displayed participants were
asked to record if the given answer was correct or incorrect using two keys of the laptop. A counter
was displayed in the top right corner, see Figure 3.1, so that participants were aware of how much
time they had to give an answer.

Figure 3.1 – Sum displayed in the stressor task with counter

The task was paced differently for the two multitasking conditions. For both conditions a series of
mental arithmetic problems were displayed on screen for 5 seconds one after the other. However, in
the sequential condition a new problem was displayed every 5 seconds, whereas in the concurrent
condition a new mental arithmetic problem was displayed every 10 seconds leaving 5 second gap
where the laptop screen was blank after each sum to allow the participant to watch some TV. This
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gap in the task for the concurrent condition was devised to try to prevent participants from just
blocking out the TV altogether. In both conditions once an answer had been recorded the screen
would go blank hence the wait time for the next problem was dependent on the time it took
participants to record an answer.

The system recorded the participants’ answer and the time it took

for them to give the answer. Once all the problems had been completed the system displayed the
percentage of correct answers the participant had entered, see Figure 3.2.

Figure 3.2 – Stressor task score displayed at the end of the task

The measure of performance of the stressor task was split into three recorded aspects. The first was
accuracy which was taken from the percentage score displayed to participants as mentioned
previously. The second was how many questions they failed to answer in the five second time
period. The third was response time, which was the time it took participants to provide an answer.
All the performance measures were logged automatically by the stressor task computer program.
The computer program was written in Java and run on Mac OS X. The program creates a set of
random mental arithmetic problems of the form shown in Figure 3.3.
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The program used three

numbers a, b & c to create problems which result in the number d. The numbers a and b were
between 1 and 49 and the number c was between 1 and 10. The number d was between 0 and 349
and was randomly correct or incorrect by plus or minus 5. The program used two operands; one
between a and b which could have been addition or subtraction, and one between b and c which
could have been multiply or divide.

(a +- b) */ c = d

Figure 3.3 – Equation for the stressor task randomly generated
mental arithmetic problems

Television Content
An 8 minute segment of an episode from a popular British wildlife documentary series was
recorded for research purposes. The segment contained imagery of tropical marine life and hence
was generally colourful and picturesque. The transitions between scenes were smooth and slow and
the soundtrack was sedative atmospheric classical music with narration throughout.

Media Multitasking Behaviour
A questionnaire was developed to capture the types of media participants typically engage with
while watching TV, see Appendix III. The questionnaire consisted of a media multitasking matrix
based on [7] with an additional question aimed at finding out how often participants engage in
work-related activities while watching TV. As in [7] the questionnaire presented twelve different
media; print, computer-based video (such as online video clips), music, non-music audio, computer
games, voice calls, instant messaging, text messaging, email, web surfing, other computer-based
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applications (e.g. word processors) and social media. Participants were required to indicate whether
they simultaneously used each of the media while watching TV on a six-point Likert scale
representing: ‘Never’, ‘Almost Never’, ‘Sometimes’, ‘Often’, ‘Almost Always’ or ‘Always’. They
also were required to indicate using the same scale whether they simultaneously did a work-related
activity while watching TV.

Self-reported Stress
The STAI Form Y-1 was used to capture self-reported stress after each experiment session. The
questionnaire consists of twenty statements such as 'I feel calm', 'I am tense' and 'I feel strained',
each of which is answered by participants using a four-point Likert scale that correspond to the
responses 'not at all', 'somewhat', 'moderately so' and 'very much so'; see Appendix IV.

Self-reported Workload
A questionnaire called the NASA-Task Load Index developed by NASA [49] was used to capture
self-reported workload of the stressor task after each experiment session that included the task; see
Appendix V. The most commonly used form of the questionnaire consists of six questions that
correspond to six dimensions: mental demand, physical demand, temporal demand, performance,
effort and frustration level.

Each question is answered using a twenty point scale with zero

corresponding to ‘very low’ and twenty corresponding to ‘very high’, apart from the performance
dimension where zero corresponds to ‘perfect’ and twenty corresponds to ‘failure’.

Self-reported Immersion
A questionnaire was developed to capture the level of engagement of participants in the TV content;
see Appendix VI.

The questionnaire consisted of twenty questions adapted from questions
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developed by Jennet et al. [46] to measure game immersion and questions developed by Busselle et
al. [43] to measure narrative engagement. Some example questions can be found in Table 3.2.
Each question was answered using a five-point Likert scale, where one was ‘not at all’ and five was
‘very much so’.

Source

Original Question

Adapted Question

Jennet et al. [46]

I was interested in seeing how
the game’s events would
progress.

To what extent were you
interested in seeing how the
events in the television content
would progress?

I enjoyed the graphics and
imagery of the game.

To what extent did you enjoy
the imagery of the television
content?

During the program, I lost
track of time.

To what extent did you lose
track of time while watching
the television content?

The program created a new
world, and then that world
suddenly disappeared when
the program ended.

To what extent would you say
that the television content
created a new world, and then
that world suddenly
disappeared when the
television content ended?

Busselle et al. [43]

Table 3.2 - The origins of some sample questions from the immersion questionnaire

Procedure
Participants read the information sheet describing the experiment and gave their consent. They then
completed two questionnaires; one on their current media multitasking behaviour and Form Y-1 of
the STAI.

Next they were given a brief overview of what they would be doing during the three

sessions of the experiment.

Participants were then shown to a comfortable chair and were fitted

with the physiological sensors. The sensors were fitted to the fingers of their left hand and they
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were asked to keep that hand as still as possible during each session of the experiment.

The

participants then started their first session. Each session started with an explanation of the session
where they were free to ask the experimenter any questions. If the session were to include the
stressor task for the first time then the experimenter would provide a demonstration and would tell
the participant an elevated average score of 80%. The real average was 65%, creating a social
evaluative threat to induce additional stress.

The stressor task contained a total of 48 mental

arithmetic problems and was not introduced to the participant as a stressor but rather a mental
arithmetic task.

Once the session was explained to the participant they were asked to take a series

of deep breaths so that the experimenter could confirm the physiological sensors were operating
correctly. The experimenter then left the room, as it was found in pilot studies that the participants
were not able to relax for baseline readings when the experimenter was present in the room, hence
the sessions were completely automated. Once the experimenter had left the room participants sat
quietly for two minutes while looking at a fixation point on the TV or laptop screen to get a relaxed
baseline measurement, recorded five seconds before the tasks began. The participant then started
the task required of the session. Once the participant had completed the task the experimenter
entered the room again, told the participant that they could move their hand freely and gave them a
series of questionnaires to fill in to conclude the session.

The questionnaires filled in were

dependent on the session. Form Y-1 of the STAI was filled in at the end of all sessions; however the
immersion questionnaire was only filled in when the TV content was present and the NASA-TLX
questionnaire was only filled in when the stressor task was present. Once all three sessions had
been completed participants were de-briefed. The entire experiment took approximately one hour.
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Results
First the results of the initial questionnaire on the media multitasking habits of participants will be
presented, then each dependent variable will be presented in turn. All data was measured on a
continuous scale (the data could take any value within a range) hence statistical tests for
significance were chosen based on the design of the experiment in relation to the dependant variable
being analysed. Effects were judged significant if they had a significance level less than or equal
to .05 and the data was analysed using a combination of the common statistical tools R and SPSS.

Media Multitasking Questionnaire

Figure 3.4 - Most common activities reported while watching TV

First to be considered was whether participants normally engage in other activities while watching
TV.

It was found that all participants reported that they engage in other activities while watching
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TV. The most common activities were then calculated by assigning a score to each point on the
Likert scales that made up the questionnaire. The scores started at zero for ‘Never’ up to five for
‘Always’ giving a maximum possible score of one-hundred and twenty.

Figure 3.4 shows the

results of this analysis. It can be seen that text messaging is the most common activity followed by
web surfing and email.

Next, how often participants reported doing a work-related task while watching TV was considered.
As can be seen in Figure 3.5, just over half of the participants reported that they at least sometimes
engaged in work-related tasks while watching TV (14 out of 24, 58.3%). Of this group, almost half
engaged in a work-related task while watching TV often or almost always (6 out of 14, 42.9%).

Figure 3.5 - How often participants reported doing a work-related activity while watching TV

Self-reported Stress
Once all the self-reported stress scores had been calculated from the STAI Form Y-1 questionnaires
the score for each participant from before the experiment was subtracted from the other scores
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recored for that participant. This subtraction was done to try to account for any variation in the
participants’ stress levels before starting the experiment. Figure 3.6 shows the resultant scores for
self-reported stress for the different sessions and multitasking conditions. It can be seen that selfreported stress increased when doing the stressor task on its own and when doing it while watching
TV compared to watching TV alone for both multitasking conditions.

Figure 3.6 - Self-reported stress across the different sessions and multitasking conditions

The scores were analysed using a 2x3 (multitasking type x session) repeated measures analysis of
variance (ANOVA) with a Greenhouse-Geisser correction with post hoc tests using the Bonferroni
correction. The ANOVA determined that the mean self-reported stress differed significantly
between sessions, F(2,40) = 7.35, p = .003. Post hoc tests revealed that the increase in self-reported
stress when doing the stressor task (M=1.71, SD=7.84) compared to when just watching TV
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(M=-3.42, SD=6.81) was significant, p = .003. The increase in self-reported stress when doing the
stressor task while watching TV (M=1.17, SD=6.44) compared to when just watching TV (M=-3.42,
SD=6.81) was also found to be significant, p = .001. Additionally, there was an increase in mean
self-reported stress when doing the stressor task while watching TV (M=1.17, SD=6.44) compared
to when just doing the stressor task (M=1.71, SD=7.84), however, this increase was not found to be
significant, p = .74. The interaction between the multitasking type and session was not significant,
F(2,40) = 1.51, p = .233, as was the main effect between the concurrent and sequential, F(1,22) = .
003, p = .95.

Electrodermal Activity
Each EDA recording, which contained a participants’ skin conductance over a session, was visually
inspected for any artefacts such as those related to movement or equipment glitches.

One

participant’s data was removed from analysis due to an error with one of their recordings. An
artefact due to an equipment glitch was removed from one participants’ recording and replaced with
a value calculated by taking the combined average of the second before and the second after the
artefact. The average of the raw EDA data for each session is shown in Figure 3.7. Higher values
of skin conductance relate to higher emotional arousal. It can be seen that there is greater skin
conductance when doing the stressor task with or without TV compared to TV alone. There is also
a visible difference between the concurrent and sequential multitasking conditions when doing the
stressor task and watching TV at the same time. In the concurrent condition skin conductance is
relatively level. However, in the sequential condition skin conductance is relatively level when
watching TV but increases sharply when starting the stressor task and appears cumulative.
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Figure 3.7 - The average of the raw EDA data for each session

Although there were some visible differences in the average raw EDA data between sessions, the
data needed to be manipulated further to extract the SCL, and to account for variations in the
environment or inter-individual variation. Hence, the average for each participants recording was
calculated to produce one value which represented the overall SCL for that session.

Next the

baseline reading was subtracted so that any environmental or situational factors were accounted for.
Additionally, EDA can be sensitive to inter-individual variation; for instance, age, gender and ethnic
origin can all cause difference between SCL readings [26]. Therefore, z-scores were calculated for
each recording based upon the mean and standard deviation for each participant across all of their
recordings to try and account for this inter-individual variation. Each z-score was calculated by
subtracting the average SCL for a participant from the SCL for the session of interest and then
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dividing the result by the standard deviation of SCL for a participant. The resultant data consisted
of a standardised value of the SCL (herein referred to as just ‘SCL’) for each EDA recording.

Figure 3.8 shows the SCLs for the different sessions and multitasking conditions.

It can be seen

that, similar to self-reported stress, SCL increased when doing the stressor task on its own and when
doing it while watching TV compared to just watching TV alone for both multitasking conditions.
Additionally, there is a visible rise in SCL when doing the stressor task while watching TV
compared to just doing the stressor task alone.

Figure 3.8 - SCLs across the different sessions and multitasking conditions

A 2x3 (multitasking type x session) repeated measures ANOVA with a Greenhouse-Geisser
correction with post hoc tests using the Bonferroni correction was used in the analysis of the SCL
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data. The ANOVA determined that the SCL differed significantly between sessions, F(2,37) = 5.68,
p = .009. Post hoc tests revealed that the increase in SCL when doing the stressor task (M=0.07,
SD=0.63) compared to when just watching TV (M=-0.49, SD=0.73), was significant, p = .019. The
increase in SCL when doing the stressor task while watching TV (M=0.42, SD=0.85) compared to
when just watching TV(M=-0.49, SD=0.73), was also found to be significant, p = .008. However,
the increase in SCL when doing the stressor task while watching TV (M=0.42, SD=0.85) compared
to when just doing the stressor task (M=0.07, SD=0.63), was not found to be significant, p = .22.
The interaction between the multitasking type and session was not significant, F(2,37) = .54, p = .
57, as was the main effect between the concurrent and sequential, F(1,21) = .91, p = .35.

Self-reported Immersion
After each session an immersion questionnaire was given to participants to capture how engaged
they were in the TV content.

A score was calculated for each questionnaire by assigning an

individual score to each point on the Likert scales that made up the questionnaire. The scores went
from one to five giving a maximum possible score of one-hundred and twenty. The higher the score
the greater the immersion. Figure 3.9 shows the mean scores from the immersion questionnaire for
the different sessions and multitasking conditions. It can be seen that immersion is high when just
watching TV for both the concurrent and sequential conditions. Additionally, it can be seen that
immersion remains high when doing the stressor task while watching TV in the sequential
multitasking condition but decreases in the concurrent multitasking condition.
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Figure 3.9 - Mean immersion across sessions and multitasking conditions.

The scores were analysed using a 2x2 (multitasking type x session) repeated measures ANOVA.
There was found to be a difference between doing the stressor task while watching TV (M=56.87,
SD=18.11) and watching TV alone (M=73.04, SD=14.11) regardless of multitasking condition.
This difference was found to be significant, F(1,22) =19.34, p < .001. The main effect between the
concurrent and sequential conditions was found to not be significant, F(1,22) = .92, p = .35.
However, there was found to be a highly significant interaction, F(1,22) = 19.34, p < .001, between
multitasking type and session. To investigate this further two independent t-test were conducted to
examine the effect of multitasking type on each of the sessions. It was found that there was a
significant decrease in immersion when doing the stressor task while watching TV (M=46.67,
SD=18.2) compared to watching TV alone (M=79, SD=13.07) in the concurrent condition, t(11) =
5.2, p < .001, but not in the sequential condition t(11) = 0, p = 1, the mean immersion scores were
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the same when doing the stressor task while watching TV (M=67.08, SD=11.26) as they were when
watching TV alone (M=67.08, SD=12.95).

Self-reported Workload
Figure 3.10 shows the mean self-reported workload scores from the NASA-TLX questionnaires for
the different sessions and multitasking conditions; the higher the score the greater the workload. It
can be seen that there is a visible decrease in workload when doing the stressor task while watching
TV compared to when just doing the stressor task alone in the sequential condition but no such
difference in concurrent condition. However, it can also be seen that there is a difference between
multitasking conditions.
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Figure 3.10 - Mean workload across sessions and multitasking conditions.
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The self-reported workload scores were analysed using a 2x2 (multitasking type x session) repeated
measures ANOVA. Overall there was a slight decrease in the workload when doing the stressor
task while watching TV (M=70.38, SD=16.1) compared to doing the stressor task alone (M=73.71,
SD=11.8), however it was found to not be significant, F(1,22) = 1.15, p = .3.

There was a

significant main effect between the multitasking conditions, F(1,22) = 7.71, p = .01, however, this
was most likely due to the stressor task for the two conditions being slightly different. In the
concurrent condition the a new mental arithmetic problem was presented to the participant every ten
seconds whereas in the sequential condition a new mental arithmetic problem was presented every
five seconds.

The interaction between the multitasking type and session was found to not be

significant, F(1,22) = .35, p = .56. Additionally, the decrease in workload observed between doing
the stressor task with (M=63.5, SD=12.18) and without TV (M=68.67, SD=12.2) in the sequential
condition was examined separately during post hoc tests but was also found to not be significant,
t(11) = -1.52, p = .16.

Stressor Task Performance

Accuracy
Accuracy was measured by the percentage of correct answers participants provided while
completing the stressor task. Figure 3.11 shows the mean accuracy for the different sessions and
multitasking conditions. It can be seen that there is a visible increase in accuracy when doing the
stressor task while watching TV compared to when doing the stressor task alone in the sequential
multitasking condition. However, it can also be seen that there is a difference between multitasking
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conditions suggesting, as with workload , that the difference in task for the two conditions also had
an effect on accuracy.
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Figure 3.11 - Mean percentage of correct answers across sessions and multitasking conditions.

A 2x2 (multitasking type x session) repeated measures ANOVA was used for the analysis of the
accuracy measure. The increase in the accuracy, regardless of multitasking conditions, when doing
the stressor task while watching TV (M=65, SD=13.9) compared to just doing the stressor task
(M=63.92, SD=15.54) was found to not be significant, F(1,22) = .14, p = .72. The main effect
between the concurrent and sequential conditions was found to not be significant, F(1, 22) = 1.55, p
= .23, as was the interaction between the multitasking type and session, F(1,22) = .12, p = .74.
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Response time
Response time was measured as the time it took for participants to provide answers to the mental
arithmetic problems in the stressor task. Figure 3.12 shows the mean response time for the different
sessions and multitasking conditions. It can be seen that there is a slight increase in response time
when doing the stressor task while watching TV compared to when just doing the stressor task for
both multitasking conditions.

However, it can also be seen that there is a difference between

multitasking conditions suggesting, as with workload and accuracy, that the difference in task for
the two conditions also had an effect on response time.

Figure 3.12 - Mean time (ms) it took to answer questions across sessions and multitasking conditions

A 2x2 (multitasking type x session) repeated measures ANOVA was used for the analysis of the
response time. The increase in response time, regardless of multitasking condition, when doing the
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stressor task while watching TV (M=3620.96, SD=463.54) compared to just doing the stressor task
(M=3561.1, SD=438.42), was found to not be significant, F(1,22) = .7, p = .41. There was a
significant main effect between the concurrent and sequential conditions, F(1,22) = 15, p = .001.
The interaction between the multitasking type and session was not significant, F(1,22) = .45, p = .
51.

Number of questions not answered
Figure 3.13 shows the mean number of questions not answered by participants during the stressor
task for the different sessions and multitasking conditions.

Figure 3.13 - Mean number of questions not answered across sessions and multitasking conditions

- 43 -

It can be seen that there is a slight increase in number of questions not answered when doing the
stressor task while watching TV compared to when just doing the stressor task for the concurrent
multitasking conditions whereas for the sequential multitasking condition there was a slight
decrease.

Again it can be seen that there is a difference between multitasking conditions

suggesting, as with workload, accuracy and response time, that the difference in task for the two
conditions also had an effect on the number of questions not answered.

A 2x2 (multitasking type x session) repeated measures ANOVA was used for the analysis of the
number of questions not answered. The difference in the number of questions not answered when
doing the stressor task while watching TV (M=6.17, SD=5.07) compared to when just doing the
stressor task (M=6.63, SD=4.92) was found to not be significant, F(1,22) = .18, p = .68. There was
a significant main effect between the concurrent and sequential conditions, F(1,22) = 7.72, p = .011.
The interaction between the multitasking type and session was not significant, F(1,22) = 1.42, p = .
25.
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CHAPTER 4 - DISCUSSION
A study was conducted to examine the effect that media multitasking a work-related task with
watching TV may have on work performance and stress.

The study required participants to

complete a stressor task, aimed to induce stress similar to a stressful work-related activity, while
simultaneously watching a segment of TV. Participants completed one session where they only
watched TV, one session where they only did the stressor task and one session where they either
completed the stressor task while concurrently watching TV or sequentially watching TV.

The main result of the study was that participants experienced an elevated level of stress during
both the sessions involving the stressor task compared to just watching TV regardless of whether
they were watching TV while doing the task or not. Doing the stressor task was reported by
participants to be more stressful than just watching TV; this was also supported by corresponding
increases in SCL. Additionally, there was an increase in SCL when participants did the stressor task
while watching TV compared to just doing the stressor task for both multitasking conditions;
however, the significance level of this result does not warrant it to be a main finding. There was a
decrease in stress when just watching TV which supports the previous findings of Bryant et al. [38].
However, the presence of TV while doing a stressful task having no effect on or potentially
elevating stress levels is contrary to what might be expected based on the study conducted by
Knight et al. [37] with relaxing music. Even though the TV content in the study contained relaxing
music it may be that the other channels of visual and narration had a different effect. It has been
shown that multitasking involving the competition between cognitive resource channels can
negatively affect performance [4] however it is still unclear if this competition of resources could
also increase stress and warrants further study. Alternatively, it could be that in both multitasking
conditions the relaxing properties of the TV were not able to have an effect as participants were not
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able to watch the TV content long enough for them to stop the rehearsal of any stressful thoughts
particularly during the sequential condition. Interestingly, our results seem to suggest that even
though people may claim that engaging in work-related activities in front of the TV feels less like
‘work’, in terms of stress levels this behaviour is no different to work and may even lead to elevated
levels of stress.

Another main result from the study is that immersion was reported to be highest when just watching
TV and stayed high when the stressor task was multitasked sequentially however decreased
significantly when the stressor task was done concurrently. This result was as predicted, as in the
concurrent condition attention was divided between the two tasks such that there would have been
less time to focus on the TV and supports results from previous qualitative studies [40]. Whereas in
the sequential condition the same amount of time was available to watch TV as in the sessions just
containing TV, which could explain why immersion was not seen to change. These results provide
more evidence to TV broadcasters that traditional TV is not engaging with some media multitasking
audiences. Additionally, the result also suggests that the immersion questionnaire developed for
this study successfully captured participants level of engagement in the TV content. However, the
reduction in immersion for the concurrent condition could also suggest that participants were
blocking the TV out while doing the stressor task, hence this result may have been more robust if
combined with a measure of attention such as recording the gaze distribution between the laptop
screen and the TV.

It may have been expected that the greater immersion in the TV content found for the sequential
condition would have had a positive effect on stress levels based on Zimmerman’s premise [3] that
TV disrupts our rehearsal of stressful thoughts; however this expectation is not founded based on
the results from this study.

There was also not found to be a significant main effect between
- 46 -

multitasking conditions for both measures of stress. Again this may have been due to the length of
the TV segment in the interval condition. Just over three minutes may have not been long enough
for a TV segment to warrant adequate relaxation especially for measures of SCL which is slow to
change. However, workload of the stressor task was reported to be less by participants for the
sequential condition when doing the stressor task while watching TV compared watching TV alone.
This change in self-reported workload suggests that even though the task was not less stressful it
was perceived to be easier; however the significance level of this result does not warrant it to be a
main finding.

Another result from the study is that there were no significant decreases in performance measures
between just doing the stressor task and doing the stressor task while watching TV.

A slight

increase in accuracy and response time was observed but the significance level of these results does
not warrant them to be main findings.

This is a surprising result as there is a large amount of

research suggesting that multitasking has a negative impact on performance [4, 8, 5, 14]. One
explanation for the result from this study could be due to a training effect. Indeed, participants
generally became better at the task the second time they did it regardless of whether the session
included watching TV or not. The sessions were counterbalanced to try to mitigate this effect
however it may have been more appropriate to have participants do a training session for the task
before they started the experimental sessions. Additionally, there was an increase for all measures
of performance between the sequential stressor task and the concurrent stressor task which suggests
that the difference between the two tasks in terms of timing had an impact on performance. The
difference in task between the concurrent and sequential conditions was to reduce the chance of
participants blocking out the TV in the concurrent condition by allowing them five seconds to pay
attention to the TV. The lack of change in performance between the concurrent sessions could have
suggested that participants had still blocked out the content to some extent; however this does not
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explain the lack of performance change between the sequential condition. Arguably the task could
have been the same for the the single task session for both conditions. This may have given more
desired results however it may also have masked the relationship between the difference in timings
found in the present study.

Limitations
The main reason that studies are carried out in laboratories is that experimental conditions can be
more easily controlled than in the real world. However, by taking studies out of the real world there
may be limitations to the extent to which any results can be generalised to real situations outside the
laboratory. There are at least three such potential limitations in relation to the present study which
will now be discussed.

First, the stressor task contained difficult mental arithmetic problems which may not reflect the
content of a real work-related task. Work-related tasks may be variable in their content whereas the
stressor task was relatively constant.

Additionally, the tasks that people choose to do when

watching TV may also vary; in particularly they might have a lower workload than the stressor task.
However, the stressor task aimed to recreate in a laboratory the stress that an overworked person
may feel when doing a stressful work-related task at home. Mental arithmetic was chosen as it has
been proven to induce stress, was accessible and met the practical limitations of the experiment.

Second, although the laboratory environment was made to feel as much like a home environment as
possible it was still not the participant’s home.

A participant’s own living room may contain

positive associations that may have an effect on relaxation whereas in laboratory settings
participants may feel slightly on edge as they know they are being observed hence they may have
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not behaved as they might if they had been at home. Additionally, watching TV can often be a
social activity but participants in the present study were alone hence it is unclear what effect a
social setting may have.

Third, participants were recruited from an advert for the experiment stating it was about media
multitasking, hence they may have had an interest in the subject over and above that of the general
population.

All participants reported doing other activities while watching TV and a large

proportion asked the experimenter about media multitasking during the experiment’s de-brief.
Many of these questions related to concerns about the effect their own media multitasking
behaviour may having on their work-life balance.

Implications and Future Work
The results of this study contributes to the field of human-computer interaction as it adds to the
body of work on media multitasking and its effects on work-life balance by providing a first step
towards understanding empirically the impact of working at home while watching TV on stress and
work performance.

The results suggest that our ability to do work-related activities at home with

mobile devices could be having a negative impact on our stress levels, even if done while watching
TV. Doing a stressful task while watching TV could be just as stressful as doing the task on its
own. Additionally, it was found that TV is relaxing on its own but this effect is lost when
multitasked with a stressful task. Therefore watching TV in the evening as a measure to relieve
stress from the working day is not effective if people are working at the same time. Although this
behaviour may make working feel less like ‘work’ people are still at risk of stress related health
problems. The results of this study imply that if people wish to maintain a work-life balance by
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trying to relax during their time at home, they must not count working while watching TV as part of
that relaxation time, but as additional work time and relax in other ways.

The study also contributed to the field of human-computer interaction by developing a new
questionnaire to capture self-reported immersion in TV content.

The results of applying this

questionnaire for the first time suggest that multitasking a work-related activity with TV reduces
engagement in TV content. This supports the notion that TV broadcasters need to develop different
strategies to engage media multitasking audiences other than traditional TV.

Further research should be conducted to examine the results found in the present study with regards
to performance. It would also be of interest to replicate this study but with a more realistic length
of TV programme, for instance, the average length of TV programme between commercial breaks,
to identify whether there is a relationship between immersion in TV content and stress.
Additionally, it would be of value to further validate the immersion questionnaire developed for this
study. This could be done by directly comparing it to similar measures and also applying it in future
studies.

Conclusion
A study was conducted which aimed to examine the effect that media multitasking a stressful workrelated task with watching TV may have on stress and performance. The study required participants
to complete a stressor task while simultaneously watching a segment of TV either concurrently or
sequentially.
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The results of the study suggest that media multitasking a stressful task while watching TV is just as
stressful, if not possibly more stressful, than just completing the task on its own. Therefore if
people are to maintain a healthy work-life balance they should not include working while watching
TV as part of their relaxation time.

Additionally, the results suggest that media multitasking

reduces engagement in TV content, suggesting that TV broadcasters may need to find new ways to
engage their media multitasking audiences.

No significant effects on performance were found

hence future research is needed to examine this element further.
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